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SISTEMA Y PROCEDIMIENTO PARA PAGOS POR APARCAMIENTO A

TRAVES DE UN DISPOSITVO MOVIL INTEGRADOS

CAMPO DE LA INVENCION

La presente invencion se refiere, en general, a sistemas de aparcamiento
que permiten el uso de un dispositivo mévil para el pago. La presente invencién se
refiere, mas particularmente, a redes moéviles y aplicaciones méviles para permitir
el uso de un dispositivo movil para gestionar el aparcamiento de un vehiculo, y el
pago por el aparcamiento.
ANTECEDENTES DE LA INVENCION

Las zonas publicas de aparcamiento habitualmente son administradas por
ayuntamientos o propietarios privados, o gestores asignados por cualquiera de
estos. Los costes asociados con la administracion de las zonas de aparcamiento
son significativos. Estos pueden incluir recursos humanos (por ejemplo
encargados del aparcamiento o personal de inspeccion del cumplimiento de las
normas de aparcamiento). Las tecnologias de la técnica anterior para controlar el
acceso a los espacios de aparcamiento y para administrar los pagos por
aparcamiento son relativamente caras de adquirir y de mantener. Los sistemas de
aparcamiento son a menudo objetivos de robo y vandalismo, especialmente en
grandes ciudades. Estos problemas son especialmente pronunciados en zonas de
aparcamiento fuera de parkings cerrados, por ejemplo, en zonas publicas de
aparcamiento tales como plazas de aparcamiento de pago en la calle. Las zonas
publicas de - aparcamiento son administradas habitualmente por los
administradores de la ciudad, y éstas son especiaimente dificiles y costosas de

gestionar. Los ingresos generados por los ayuntamientos son significativos pero,
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debido a los significativos costes, existe una oportunidad para un sistema mas
eficiente para administrar zonas publicas de aparcamiento, incluyendo la
inspeccidn del cumplimiento de las normas asociada.
SUMARIO DE LA INVENCION

En un aspecto de la presente invencion, se proporciona un sistema
implementado en una red moévil y en la Web para permitir el pago por
aparcamiento, usando un dispositivo mévil, y también para permitir la gestion y/o
inspeccion del cumplimiento de las normas de aparcamiento. El sistema
proporciona una plataforma integrada, que incluye al menos un componente de
servidor que es capaz de funcionar para interoperar con dos o mas dispositivos
moviles asociados con usuarios registrados en el componente de servidor, para
permitir a los usuarios registrados pagar por aparcar mediante funcionamiento de
su dispositivo mévil. EI componente de servidor esta configurado para permitir a
los usuarios registrados pagar por aparcar desde dispositivos moéviles muy
diversos, por ejemplo, basandose en comunicaciones por mensaje de texto entre
un dispositivo mévil y el componente de servidor, o mediante funcionamiento de
una aplicacion mévil cargada en un dispositivo movil que es un teléfono inteligente
(Smartphone), por ejemplo. El sistema implementado en la Web esta vinculado a
través de una red inalambrica a uno o mas parquimetros o componentes de torre.
Significativamente, los parquimetros de la presente invencion estan configurados e
integrados con el componente de servidor, para permitir a los usuarios iniciar una
0 mas comunicaciones inalambricas con el componente de servidor para iniciar el
pago por aparcamiento, por ejemplo, incluso aunque el usuario no esté registrado
en el sistema y/o el usuario o el usuario registrado no esté en posesion de un

dispositivo moévil en el momento en el que desea aparcar o pagar por el
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aparcamiento.

La integracion del componente de servidor, que esta implementando en la
Web y en la red movil, con dispositivos moéviles mediante funcionamiento de la
funcionalidad de mensajeria mévil integrada en el componente de servidor, o
mediante funcionamiento de la aplicacion moévil descrita en el presente
documento, y también con los parquimetros o componentes de torre, tal como se
describe en el presente documento, proporciona la arquitectura del sistema de
pago por aparcamiento integrado de la invencién. Esta arquitectura de pago por
aparcamiento integrado es novedosa y muy innovadora, y proporciona flexibilidad
significativa permitiendo a los usuarios utilizar tecnologia de pago a través de un
dispositivo mévil, a través de una serie de diferentes flujos de trabajo (detallados a
continuacion) que permiten a los operadores de la presente invencién permitir
visualmente que una poblacion entera interactue en el pago por aparcamiento a
través de un dispositivo moévil. Este aspecto de la invenciéon es critico para la
adopcion por parte del usuario, lo que a su vez proporciona ventajas significativas
a los operadores.

Mas particularmente, el presente sistema informatico combina: (A)
accesibilidad de interacciones basadas en mensajeria de texto con un
componente de servidor para permitir pagos por aparcamiento a través de un
dispositivo mévil, (B) la disponibilidad de parquimetros vinculados al componente
de servidor para permitir el procesamiento del pago por aparcamiento si los
usuarios aun no estan registrados en el sistema, o no tienen un teléfono mévil o no
llevan consigo su teléfono movil. El sistema informatico de la presente invencion
es rentable y también esta dirigido sustancialmente a todos los aparcamientos

publicos, con pocas barreras para la adopcion.
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Otra ventaja del sistema de la presente invenciéon es que puede usarse un
unico sistema informatico para administrar zonas publicas de aparcamiento y
tambien parkings cerrados. Esto permite, por ejemplo, a los ayuntamientos
aprovechar la masa critica, y reducciones asociadas en coste y una mayor
eficiencia.

El sistema de la presente invencién esta disefiado para ser rentable. Las
soluciones de la técnica anterior generalmente incluyen parquimetros que
requieren mucho hardware y software, y son caros de fabricar y de mantener.

En un aspecto de la invencion, se proporciona un sistema informatico de
pago por aparcamiento implementado en una red mévil, que comprende: (A) uno o
mas servidores, conectados a una red informatica, y también conectados a una o
mas redes moviles por medio de una pasarela inalambrica; (B) una aplicacién del
servidor vinculada a los uno 0 mas servidores, proporcionando la aplicacién del
servidor: (1) una utilidad de pago por aparcamiento que permite a dos o mas
usuarios que usan su dispositivo o dispositivos moviles iniciar una o mas
operaciones para: identificacion de una plaza de aparcamiento ocupada o que va
a ser ocupada por un usuario particular, e inicio del pago por aparcamiento
mediante funcionamiento de un componente de pago de la aplicacion del servidor,
y (2) al menos un parquimetro configurado para comunicarse con la aplicacion del
servidor, y permitir a los dos o mas usuarios iniciar el pago por aparcamiento
incluso aunque un usuario particular no esté registrado en la aplicacion del
servidor, o incluso aunque un usuario particular no esté en posesion de su
dispositivo o dispositivos méviles en el momento del aparcamiento; en el que los
uno o mas servidores de Web y el al menos un parquimetro proporcionan una

solucién integrada para pago por aparcamiento a través de un dispositivo movil.
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En otro aspecto, el sistema informatico estd vinculado a uno o mas
sistemas de procesamiento del pago, y la utilidad de pago por aparcamiento
permite la creacion de una 0 mas cuentas prepago.

En otro aspecto, el sistema informatico comprende ademas una utilidad de
comunicacion, en la que la utilidad de comunicacién incluye funcionalidad de
mensajeria de texto, y permite al usuario comunicarse con el servidor para
interactuar en transacciones de aparcamiento a través de dispositivos méviles
usando mensajeria de texto.

En otro aspecto mas, el usuario utiliza mensajeria de texto usando su
dispositivo movil o el parquimetro, para interactuar en transacciones de
aparcamiento a través de dispositivos moviles con el servidor.

En ofro aspecto, el parquimetro esta configurado para soportar
identificacion automatizada de plazas de aparcamiento ocupadas por un usuario
particular.

En otro aspecto mas, el sistema informatico esta configurado de modo que:
(A) un usuario envia al servidor credenciales del usuario, informaciéon sobre la
ubicacion de la plaza de aparcamiento, y una solicitud de “activar aparcamiento” al
servidor; (B) el servidor recibe la informacion en (a) y accede a los parametros de
pago por aparcamiento asociados con la ubicacion de la plaza de aparcamiento, y
opcionalmente también el usuario; (C) el servidor accede a un perfil para el
usuario, y obtiene informacion respecto a la cuenta prepago actual para el usuario;
o (D) si la cuenta prepago actual cumple uno o mas parametros umbral, el servidor
efecttia un cargo en la cuenta prepago en base a el tiempo transcurrido entre la
solicitud de “activar aparcamiento”, y una “solicitud de finalizar aparcamiento”.

En otro aspecto, el servidor envia una 0 mas comunicaciones, en base a
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uno o0 mas parametros de comunicaciéon establecidos, para recordar al usuario
respecto a uno o mas de: (A) la cantidad en la cuenta prepago actual para el
usuario; (R) tiempo de aparcamiento transcurrido y opcionalmente cargos por
aparcamiento asociados en base a una sesion actual de pago por aparcamiento a
través de un dispositivo mévil; (C) advertencias de que el aparcamiento pagado ha
expirado, y opcionalmente advertencias en cuanto a multas de aparcamiento, en
base a una sesion actual de pago por aparcamiento a través de un dispositivo
movil; (D) tiempo disponible en base a los parametros de pago por aparcamiento
aplicables antes de que la cuenta prepago se agote; (E) recordatorios para
recargar la cantidad en la cuenta prepago; o (F) autorizacién para recargar la
cuenta prepago en base a una cantidad especificada.

En otro aspecto, el sistema informatico es capaz de funcionar para detectar
cuando un usuario ha llegado a una ubicaciéon de aparcamiento particular e iniciar
automaticamente una sesién de pago por aparcamiento a través de un dispositivo
mévil, y detectar cuando un usuario ha salido de las instalaciones de aparcamiento
particulares y automaticamente finalizar la sesién de pago por aparcamiento a
través de un dispositivo movil.

En otro aspecto mas, el sistema informatico incluye un médulo de
inspeccion del cumplimiento de las normas que proporciona una 0 mas
herramientas para uso por parte de los inspectores de aparcamiento para obtener:
(A) informacion respecto a vehiculos aparcados en una zona que son objeto de
sesiones de pago por aparcamiento a través de un dispositivo mévil; e (B)
informacion respecto a vehiculos aparcados en una zona de manera no
autorizada.

En un aspecto de la invencion, un procedimiento implementado en
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ordenador para permitir pagos por aparcamiento a través de un dispositivo movil,
que comprende: (A) un usuario que proporciona a un dispositivo movil
credenciales del usuario, informacién sobre la ubicacion de la plaza de
aparcamiento, y una solicitud de “activar aparcamiento”, y que inicia esta
informacién para ser enviada por su dispositivo mévil a un servidor; (B) el servidor
que recibe la informacién en (a) y que accede a parametros de pago por
aparcamiento asociados con la ubicacion de la plaza de aparcamiento, y
opcionalmente también el usuario; (C) el servidor que accede a un perfil para el
usuario, y que obtiene informacién respecto a la cuenta prepago actual para el
usuario; y (D) si la cuenta prepago actual cumple uno o mas parametros umbral, el
servidor que autoriza al usuario a aparcar en la ubicacion de la plaza de
aparcamiento, y efectia un cargo en la cuenta prepago en base al tiempo
transcurrido entre la solicitud de “activar aparcamiento”, y una "solicitud de finalizar
aparcamiento”.

A este respecto, antes de explicar al menos una realizacion de la invencién
en detalle, debe entenderse que la invenciéon no esta limitada en su aplicacion a
los detalles de construccién y a las disposiciones de los componentes descritos en
la siguiente descripcion o ilustrados en los dibujos. La invencion es capaz de otras
realizaciones y de ser puesta en practica y ser llevada a cabo de diversas
maneras. Ademas, debe entenderse que la fraseologia y terminologia empleadas
en el presente documento son con el fin de descripcion y no deben considerarse
limitantes.
DESCRIPCION DE LOS DIBUJOS

La figura 1 representa un diagrama del sistema ejemplar de un sistema de

pago e inspeccion del cumplimiento de las normas de aparcamiento a través de un
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dispositivo moévil, de acuerdo con una realizacién de la presente invencion.

La figura 2a representa una vista en perspectiva de una realizacién
representativa del componente de torre de la presente invencion.

La figura 2b representa un diagrama de circuitos que ilustra una presente
invenciéon

Las figuras 3a a 3e representan capturas de pantalla representativas
presentadas por la aplicacién moévil de la presente invencion.

Las figuras 4a a 4d muestran capturas de pantalla representativas de
interfaces administrativas de la aplicacion Web de la presente invencion.

La figura 5 ilustra una posible implementacion en sistema informatico
genérica de la presente invencion.

DESCRIPCION DETALLADA DE REALIZACIONES PREFERIDAS

En un aspecto de la presente invencion, se proporciona un sistema
informatico implementado en la Web para permitir el pago por aparcamiento,
usando un dispositivo moévil, y también para permitir la gestion y/o la inspeccion
del cumplimiento de las normas de aparcamiento. El sistema informatico
proporciona una solucion exhaustiva e integrada que incluye uno o mas
parquimetros tal como se describen a continuacion. Ademas, el sistema
informatico esta configurado para funcionar usando una cuenta prepago, con
ventajas significativas descritas a continuacion.

E! sistema informatico proporciona una plataforma integrada, que incluye al
menos un componente de servidor que es capaz de funcionar para interoperar con
dos o mas dispositivos moviles asociados con usuarios registrados en el
componente de servidor, para permitir a los usuarios registrados pagar por el

aparcamiento mediante funcionamiento de su dispositivo moévil. El componente de
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servidor estd configurado para permitir a usuarios registrados pagar por el
aparcamiento desde muy diversos dispositivos moéviles, por ejemplo, en base a
comunicaciones por mensajeria de texto entre un dispositivo movil y el
componente de servidor, o mediante funcionamiento de una aplicacién mévil
cargada en un dispositivo moévil que es un teléfono inteligente, por ejemplo

El sistema informatico implementado en Internet y en una red mévil de la
presente invencidn esta vinculado a través de una red inalambrica a uno o0 mas
parquimetros o componentes de torre. Significativamente, los parquimetros de la
presente invencion estan configurados e integrados con el componente de
servidor, para permitir a los usuarios iniciar una o mas comunicaciones
inalambricas con el componente de servidor para iniciar el pago por aparcamiento,
por ejemplo, si el usuario aun no esta registrado en el sistema y/o el usuario o
usuario registrado no esta en posesion de un dispositivo moévil en el momento en
que esta aparcando.

Ademas, el sistema y su funcionamiento, tal como se explica
adicionalmente a continuacion, esta configurado para permitir la comunicacién con
muy diversos dispositivos méviles, usando diversos protocolos de comunicacion.
Significativamente, la presente invencion estd configurada para permitir las
operaciones descritas a continuacion usando mensajeria de texto o mensajes de
texto breves (Short Message Service (SMS)) o en un protocolo de transmisién de
datos similar.

A continuacién se proporcionan detalles adicionales respecto al
funcionamiento del sistema.

El sistema de la invencion puede implementarse usando una serie de

diferentes colecciones de elementos de hardware y software, La figura 1, sin
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embargo, ilustra una implementacion representativa del sistema. Tal como se
muestra en la figura 1, el sistema puede incluir un servidor (100) Web. Sin
embargo, debe entenderse que el servidor (100) Web puede implementarse como
una pluralidad asociada de servidores o agrupacion centralizada de servidores, o
usando una red en la nube. El servidor (100) Web puede estar vinculado a una
base (102) de datos, El servidor (100) Web incluye una aplicacién (14) Web de
acuerdo con la presente invencién. La aplicacion (14) Web incluye uno o mas
componentes de software, o incorpora una o mas rutinas de software, para
permitir al servidor operaciones secundarias descritas en esta divulgacion.

La aplicacién (14) Web puede definir un area o utilidad (15) administrativa
que puede permitir a usuarios administrativos de clientes del operador del servidor
(100) Web acceder a una o mas funciones administrativas, o una o mas funciones
administrativas dedicadas a clientes u operadores particulares. Por ejemplo, la
aplicacion (14) Web esta configurada para permitir una serie de posibles flujos de
trabajo para el pago por y la inspeccién del cumplimiento de las normas de
aparcamiento. Por ejemplo, el sistema de la presente invencion permite una gama
de posibles mecanismos para que los usuarios paguen por aparcamiento en una
plaza de aparcamiento particular. En algunas implementaciones de la invencion,
€s necesario propbrcionar informacién respecto a una plaza de aparcamiento
particular donde el usuario esta aparcando, y en otras por ejemplo solamente se
requiere informacion sobre la zona de aparcamiento y ésta puede ser obtenida por
el sistema automaticamente, tal como se explica a continuacién. La utilidad (15)
administrativa permite a los usuarios administrativos del operador reunir los
elementos del flujo de trabajo para diversos tipos de usuarios (por ejemplo

usuarios que estan aparcando su vehiculo o personal de inspeccion del
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cumplimiento de las normas de aparcamiento) en base a las diversas
caracteristicas de aparcamiento/inspeccién del cumplimiento de las normas
permitidas por la presente invencion. La utilidad (15) administrativa presenta una
gama de menus que permiten la seleccion de elementos del flujo de trabajo
incluyendo, por ejemplo, tipos de dispositivos soportados, contenido de
informacién requerido de los usuarios del aparcamiento, formato y contenido de
los mensajes enviados de vuelta a los usuarios del aparcamiento, y demas.

La utilidad (15) administrativa puede estar configurada para incluir una
gama de diferentes plantillas en base a una coleccién de posibles preferencias del
operador, que un usuario administrativo puede personalizar a continuacién para un
operador particular, usando uno 0 mas menus, de una manera que es conocida.
Debe entenderse que el sistema esta configurado para ser relativamente flexible vy,
por lo tanto, permitir que el sistema sea configurado para responder a la variacion
de requisito de aparcamiento/inspeccion del cumplimiento de las normas de
ayuntamiento a ayuntamiento, o de propietario de parking a propietario de parking,
o de autoridad reguladora del aparcamiento a autoridad reguladora del
aparcamiento, por ejemplo. Debe entenderse que la presente invencion permite la
integracion de diversos operadores diferentes, a través de la plataforma de la
presente invencién, permitiendo de este modo ahorros significativos por economia
de escala y también una experiencia como usuario consistente para los individuos.

El servidor puede estar vinculado a una base (102) de datos para
almacenar datos, incluyendo datos del cliente. Los datos del cliente pueden incluir
datos relacionados con la gestion de operaciones de aparcamiento del cliente,
incluyendo por ejemplo datos de la transaccion. La base (102) de datos puede

implementarse usando tecnologias de base de datos que garantizan que los datos

e
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del cliente estan restringidos solamente a usuarios autorizados por el cliente.

Debe entenderse que diversas funciones de la aplicacion (14) Web puestas
a disposicion de los clientes pueden estar organizadas en un panel de
instrumentos del cliente, de una manera que es conocida. Un panel de
instrumentos del cliente puede proporcionar acceso }a diversas caracteristicas y
funciones diferentes que permiten a un cliente (tal como la autoridad reguiadora
del aparcamiento) establecer las tarifas, las zonas de aparcamiento, los
parametros de recordatorios, la administracion de cuentas prepago del usuario y
demas.

La aplicacién (14) Web incluye o esta vinculada a una utilidad que es capaz
de funcionar para acceder a una pluralidad de plazas de aparcamiento asociadas
con el servidor, que puede entenderse como un gestor (18) de plazas de
aparcamiento. En una implementaciéon de la invencién, puede proporcionarse un
unico identificador para cada plaza de aparcamiento bajo gestion por
funcionamiento del servidor. El gestor (18) de plazas de aparcamiento puede
incluir o estar vinculado a una gama de herramientas para gestionar plazas de
aparcamiento. Por ejemplo, en una implementacion de la presente invencion, el
gestor (18) de plazas de aparcamiento puede incluir o0 ser capaz de funcionar para
acceder a datos cartograficos y puede permitir a los usuarios navegar a zonas
especificas del mapa para permitir el acceso a diversos mapas (y modificar
parametros tales como la resolucion del mapa) para visualizar plazas de
aparcamiento y datos asociados, tales como identificadores de plaza de
aparcamiento, y también gestionar (crear, asignar, generar, actualizar, etc.) datos
asociados tales como informaciéon tarifaria, estadisticas para plazas de

aparcamiento especificas y similares. Debe entenderse que el gestor (18) de
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plazas de aparcamiento puede incluir o estar vinculado a uno o mas datos
cartograficos o herramientas y tecnologias de datos cartograficos, ya sean
conocidas o estén por inventar. Un experto en la materia entendera que la
funcionalidad de datos cartograficos, y las herramientas de gestion de datos
asociadas, pueden mejorar el acceso a la informacion y las caracteristicas de
gestion del sistema de la presente invencién.

El gestor (18) de plazas de aparcamiento, en una implementacion, permite
a los wusuarios administrativos crear uno o mas perfiles para plazas de
aparcamiento o, de forma mas habitual, para zonas de plazas de aparcamiento.
Pueden usarse uno o mas menus como interfaz de entrada para introducir
informaciéon tal como tarifas de aparcamiento, informacion de temporizacion
asociada, y opcionalmente sanciones de inspecciéon del cumplimiento de las
normas asociadas.

Vinculada al gestor de plazas de aparcamiento, la aplicacién (14) Web
opcionalmente puede incluir una utilidad (20) de inspeccion del cumplimiento de
las normas. Las funciones de la utilidad (20) de inspeccién del cumplimiento de las
normas se explican adicionalmente a continuacion.

La aplicaciéon (14) Web también incluye una utilidad (22) de administracion
de usuarios. La utilidad (22) de administracion de usuarios puede implementarse
como parte de la utilidad (15) de administracion. La utilidad (22) de administracion
de usuarios permite a los usuarios registrar con el sistema de la presente
invencién y crear su perfil en la base (102) de datos. Por ejemplo, se puede pedir
a los usuarios del sistema que proporcionen su numero de matricula al servidor
(100) Web y, en respuesta, el sistema puede proporcionar un niumero de usuario,

que puede registrarse en el perfil del usuario almacenado en la base (102) de
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datos. En un aspecto de la presente invencién, la utilidad (22) de administracion
de usuarios puede pedir a los usuarios que proporcionen la siguiente informacion
para registrarlos en el sistema (A) su nombre, (8) direccion, (C) informacién sobre
el vehiculo (incluyendo numero de matricula, y opcionalmente afio, marca y color
del vehiculo), y (D) informacién del pago. La informacién del pago puede incluir
cualquier medio de pago tal como un niimero de tarjeta de crédito, informaciéon de
retirada de fondos directamente de la cuenta, informacién de pago electrénico tal
como PAYPAL™ pago mediante inclusion en otras facturas tales como facturas
del operador de telefonia moévil. Debe entenderse que, preferentemente, la
informacién del pago incluye simplemente credenciales para permitir que sean
procesadas transacciones por una tercera parte, tal como una institucién
financiera o entidad adquiriente. En otras palabras, puede no requerirse la
retencion por parte del operador del sistema de la presente invencion de datos
requeridos para procesar transacciones financieras. La presente invencion
contempla el uso de diversas tecnologias y procedimientos de tercera parte para
permitir el procesamiento seguro de transaccion de pagos relacionados con la
creacion o la recarga de cuentas (25). Las cuentas (25) pueden establecerse en la
base (102) de datos mediante funcionamiento de la aplicacién (14) Web.

La utilidad (22) de administraciéon de usuarios también puede permitir a
cada usuario definir ciertos ajustes respecto a las operaciones del sistema de la
presente invencion. Por ejemplo, para optimizar operaciones y la visualizacion de
mensajes procedentes del servidor (100) Web, la utilidad (22) de administracion de
usuarios puede permitir al usuario proporcionar detalles respecto al su dispositivo
(24) movil para optimizar la visualizacion de, por ejemplo, mensajes de texto

iniciados por el servidor (100) Web tal como se explica a continuacion.
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Ademas, el usuario puede, por ejemplo, ser capaz de proporcionar ajustes
de pago mediante funcionamiento de la utilidad (22) de administracién de
usuarios. La utilidad (22) de administracion de usuarios es capaz de funcionar
para definir una cuenta (25) corriente para cada usuario, que puede estar
establecida en la base (102) de datos y vinculada al perfil del usuario, cuenta (25)
que puede recibir un cargo mediante el funcionamiento de la utilidad (26) de pago.
La utilidad (26) de pago se entiende de la mejor manera como una interfaz que

vincula a distancia el sistema de la presente invencidon a uno o mas sistemas de

pago para procesar pagos del usuario a la cuenta (25) del usuario aplicable

usando los datos o la tecnologia de autenticacion requeridos, de una manera que
es conocida. De esta manera, la utilidad (26) de pago puede estar constituida por
una API (interfaz de programacion de aplicacion) para un servidor (27) de pago de
tercera parte, que es capaz de funcionar para vincular las operaciones de la
plataforma de la presente invencion al servidor (27) de pago de tercera parte para
los fines de procesar las transacciones financieras descritas en el presente
documento.

La utilidad (22) de administracidon de usuarios también es capaz de
funcionar para efectuar cargos en las cuentas (25) del usuario en base al inicio de
las operaciones de aparcamiento electrénicas permitidas por el sistema de la
presente invencion, tal como se describe a continuacién. El sistema puede incluir
una utilidad (29) de autenticacién/seguridad adicional que puede incluir una o mas
utilidades para restringir el acceso a los recursos vinculados al servidor (100) Web,
y también para impedir el rastreo de informaciéon almacenada en la base (102) de
datos, manteniendo la privacidad de cualquier informacién personal, o

restringiendo el acceso a informacion de una entidad solamente a usuarios
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autorizados de esa entidad.

Debe entenderse que, en un aspecto de la invencion, el sistema opera en
base a cantidades pagadas previamente en bloque. Esto minimiza el nimero de
transacciones con compafiias de transaccion de terceras partes tales como
entidades adquirientes, y compariias de pago por tarjeta de crédito. Esto puede
minimizar las tarifas por transaccion para los usuarios, y reducir la carga de
procesamiento sobre el sistema. El mecanismo de prepago es favorable para el
operador del sistema y el cliente del operador (operadores de aparcamiento,
autoridades reguladoras del aparcamiento, ayuntamientos y similares), al
proporcionar un fuerte flujo de efectivo sin ningtin gasto significativo o de cuenta a
cobrar.

La utilidad (22) de administracion de usuarios puede permitir a cada usuario
definir uno o mas ajustes relacionados con el pago. Por ejemplo, un usuario
particular puede autorizar al sistema a realizar automaticamente un cargo en
cuentas especificadas para recargar su cuenta (25) corriente, de una cantidad
especifica, por ejemplo en el momento en que la cuenta (25) corriente desciende
hasta un nivel especifico. Son posibles diversos ajustes mas relacionados con el
pago.

La aplicacion (14) Web incluye una utilidad (28) de comunicacion. La
utilidad (28) de comunicacién se entiende de la mejor manera como una serie de
componentes de hardware y/o software de comunicacién que permiten las
comunicaciones multiplataforma y multidispositivo a las que se hace referencia en
esta divulgacion. La utilidad (28) de comunicacién puede estar vinculada a la
utilidad (22) de administracién de usuarios para procesar comunicaciones en base

a preferencias del usuario (el operador o el pagador del aparcamiento). Las



10

15

20

25

17

comunicaciones relevantes generalmente entran dentro de dos categorias: (A)
comunicacién con usuarios del aparcamiento, y también (B) comunicaciones con
usuarios autorizados que son personal de clientes del operador del sistema. La
primera categoria (A) puede denominarse como “comunicaciones con el usuario
del aparcamiento”, y la segunda (B) categoria puede denominarse “mensajes
administrativos”.

Las comunicaciones con el usuario del aparcamiento generalmente se
refieren al procesamiento de operaciones de aparcamiento tal como se
pormenorizan a continuacién. Los mensajes administrativos se explican
adicionalmente a continuacion.

Tal como se ha mencionado anteriormente, un usuario del sistema puede
tener en su poder un dispositivo (24) movil.

Tal como se conoce bien, no todos los individuos tienen dispositivos (24)
moéviles que sean teléfonos inteligentes, mientras que es importante que el
sistema se dirija una proporcion significativa de individuos abordables que pueden
estar aparcados en zonas de aparcamiento asociadas con el sistema. En un
aspecto particular de la invencion, el sistema esta configurado para permitir el
procesamiento de operaciones de aparcamiento usando mensajeria de texto, tal
como se explica a continuacion. Esto es ventajoso ya que no todos los usuarios de
aparcamiento tienen un teléfono inteligente para ejecutar la aplicacion moévil de la
presente invencién, mientras que la mensajeria de texto se esta volviendo ubicua.

La utilidad (28) de comunicacion esta configurada en parte para reunir
comunicacion del usuario de aparcamiento en forma de mensajes de texto, y
también procesa mensajes de texto de usuarios registrados para iniciar

operaciones del servidor, tal como se explica a continuacion.
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Tal como se ha indicado anteriormente, el gestor (18) de plazas de
aparcamiento puede asociar un identificador Unico o identificador (30) de plaza de
aparcamiento con cada plaza de aparcamiento.

Identificacion de la plaza de aparcamiento o la zona de aparcamiento para el

sistema

En un aspecto de la invencién, se determina un identificador para la plaza
de aparcamiento particular donde un usuario desea aparcar o ha aparcado y ahora
desea iniciar el pago por aparcamiento mediante funcionamiento del sistema de la
presente invencion. La identificacion de la plaza de aparcamiento particular tiene
la ventaja de que el sistema identifica la plaza particular donde un vehiculo ha
aparcado, lo que tiene implicaciones para ciertas operaciones de gestion de
aparcamiento mencionadas a continuacion, tales como rastreo de plazas de
aparcamiento disponibles vinculadas al sistema y, por ejemplo, en un area
geografica particular, y también para inspeccion de infracciones de aparcamiento,
tal como también se explica adicionalmente a continuacion.

Como alternativa, en otra implementacion de la presente invencion, se
requiere la identificacién de una zona de aparcamiento en lugar de una plaza de
aparcamiento. El identificador de la zona de aparcamiento puede asociarse con
informacion de pago por aparcamiento particular, por ejemplo diferentes cargos e
informacién asociada con la hora del dia, y/o restricciones de aparcamiento, que
pueden estar almacenadas en la base (102) de datos mediante funcionamiento del
gestor (18) de plazas de aparcamiento. La Identificacion de la zona de
aparcamiento por el usuario, en lugar de un identificador para una plaza de
aparcamiento particular por el usuario, tiene la ventaja de una mayor comodidad

para el usuario, dado que el usuario no necesita verificar el cdédigo asociado con la

~
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plaza de aparcamiento, y puede conocer el identificador de la zona de
aparcamiento para la zona de memoria, por ejemplo.

La plaza de aparcamiento puede estar marcada con el mismo identificador
u otro identificador cartografiado en la base (102) de datos que dicho identificador
(30) de plaza de aparcamiento. El identificador puede estar constituido, por
ejemplo, por un cédigo alfanumérico que esta pintado en un bordillo o acera, o
marcado en un articulo tal como un ladrillo que esta integrado con el bordillo o la
acera, marcado en una pared en las inmediaciones de la plaza de aparcamiento,
marcado en un signo a la altura de los ojos del conductor de un vehiculo, o algun
otro mecanismo adecuado.

Como alternativa, un dispositivo (24) mévil puede ser activado por un
usuario para enviar una comunicaciéon al servidor (100) Web para obtener el
identificador para la plaza de aparcamiento particular que esta siendo ocupada
actualmente por un usuario, El servidor (100) Web puede ser capaz de funcionar
para iniciar uno o mas procedimientos vinculados, por ejemplo, con servicios
basados en la ubicacién soportados por el dispositivo (24) mévil y/o la aplicacién
(30) mévil asociada para identificar la ubicacion aproximada del dispositivo (24)
movil y en base a esto, determinar la probable plaza de aparcamiento particular
ocupada por el usuario.

Debe entenderse, también, que el parquimetro (34) de la presente
invencion, descrito adicionalmente a continuacion, también puede desempenar un
papel para permitir la identificacion de la plaza de aparcamiento particular ocupada
por un usuario particular en un momento particular. En una implementacion de la
invencion, el parquimetro (34) puede incluir un localizador (36) de plazas de

aparcamiento, implementado usando una o mas utilidades de hardware y
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software, que permite que el parquimetro (34) coopere con un dispositivo (24)
mévil de un usuario para permitir la identificacion de la plaza de aparcamiento
particular ocupada por el usuario asociado con el dispositivo (24) mévil. En un
ejemplo de implementacién de esta funcionalidad, un usuario de un dispositivo
(24) mdvil inicia una comunicacion con un parquimetro (34) local para obtener esta
informacién. Esta comunicacion puede ser enrutada a través del servidor (100)
Web a uno o mas parquimetros (34) en la ubicacién general del dispositivo (24)
movil, lo que puede incluir informacion para el dispositivo moévil tal como un
numero de mévil, e-mail, cédigo PIN u otra informacién adecuada para enviar una
comunicacion al dispositivo (24) mévil. El parquimetro (34) inicia a continuacion
una comunicacion con el dispositivo (24) mévil, comunicacién que puede incluir
una solicitud de informaciéon de ubicacion desde el dispositivo (24) moévil. El
dispositivo (24) mévil puede enviar a continuacién una comunicacién al
parquimetro (34) en respuesta, con uno o mas elementos de informacion de
ubicacidén. Esto puede estar constituido por proporcionar el identificador para la
plaza de aparcamiento mencionado anteriormente (por ejemplo marcado en el
bordillo en la plaza de aparcamiento en cuestion). También pueden proporcionarse
elementos de informacién adicionales, que el parquimetro (34) (o el parquimetro
(34) que depende del servidor (100) Web) puede usar a continuacién para calcular
la plaza de aparcamiento particular que es probable que esté ocupada por el
usuario, usando una o mas técnicas de localizacion inalambrica. Por ejemplo, al
instalar los parquimetros (34) puede establecerse un mapa de radio en base a
tecnologias conocidas, y este mapa de radio puede ser usado por los uno o mas
parquimetros (34) locales para comunicar con el dispositivo (24) movil y, de este

modo, extrapolar su, entonces, ubicacién actual, colocar esta ubicacion dentro de
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un mapa establecido para plazas de aparcamiento asociadas con el parquimetro,
y consultar una biblioteca almacenada en el parquimetro (34), o accesible de otro
modo por el parquimetro (34) por ejemplo interactuando en una operacion de
consulta que implica la base (102) de datos en base a una comunicacién entre el
parquimetro (34) y el servidor (100) Web.

Un experto en la materia entendera que la integraciéon de parquimetros (34)
de acuerdo con la presente invencién puede permitir una identificacion de plazas
de aparcamiento mas precisa y mas rentable usando servicios de localizacién
mdviles que es posible que usen soluciones de la técnica anterior. Las soluciones
de GPS, por ejemplo, pueden no ser lo suficientemente precisas en entornos
céntricos con edificios muy altos.

Debe entenderse que muchos otros mecanismos son posibles para
identificar la plaza de aparcamiento particular ocupada por el usuario. Tal como se
ha explicado anteriormente, esta informacion puede obtenerse automaticamente
mediante el accionamiento del sistema. Debe entenderse, también, que en
algunos ayuntamientos pueden existir tarifas de aparcamiento estandar
independientemente de la ubicacién, y que pueden variar solamente en funcién del
tiempo, en cuyo caso la ubicacién de la plaza de aparcamiento puede ser menos
importante.

Disefio del parquimetro

En un aspecto de la invencidon, una realizaciéon representativa del
parquimetro (34) de la presente invencién se ilustra en la figura 2a. El parquimetro
(34) incluye una cubierta, y estd formado generalmente para asumir la
configuracion de un poste. El material usado en la fabricacion de la cubierta, y su

procedimiento de fabricacion se seleccionan preferentemente para proporcionar
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una estructura que sea relativamente robusta e invulnerable a violacién o
vandalismo. El parquimetro (34) incluye un conector (40) a una red inalambrica
para establecer un vinculo de comunicacién con una o mas redes inalambricas
asociadas con el operador del sistema.

El parquimetro (34) de la presente invencion puede incluir hardware y
software adecuados para permitir a los usuarios pagar por el aparcamiento usando
tarjetas de pago. Esto puede incluir un lector de tarjetas adecuado para leer
informacién financiera de tarjetas de crédito o tarjetas de débito, o un lector de
tarjetas inteligente por proximidad (contact-less). El parquimetro (34) también
puede incluir un dispositivo de pantalla adecuado para mostrar informacion
pertinente. El parquimetro (34) es capaz de funcionar para conectarse al servidor
(100) para procesar transacciones o, como alternativa, a un servidor asociado de
un procesador de pagos de una tercera parte. Debe entenderse que el
parquimetro (34) también es capaz de funcionar para permitir a un usuario
registrado pagar por el aparcamiento descontando una 0 mas cantidades de su
cuenta (25), permitiendo de este modo al usuario registrado usar el parquimetro
(34), cuando no tiene un dispositivo mévil consigo. Como alternativa, un usuario
que aun no esta registrado en el sistema puede usar el parquimetro (34) para
aparcar en plazas de aparcamiento asociadas con el sistema de la presente
invencion.

Debe entenderse que los parquimetros (34) de la presente invencién son
capaces de funcionar para recibir u obtener un identificador para la plaza de
aparcamiento relevante, por ejemplo, mediante la introduccién por parte del
usuario en un teclado que forma parte del parquimetro (34) de informacién que

identifique la plaza de aparcamiento relevante, debe entenderse que un unico
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parquimetro (34), basado en disefio de la presente invencion, y basado en la
arquitectura descrita, puede servir para un numero relativamente grande de plazas
de aparcamiento.

Debe entenderse que, en sistemas de la técnica anterior, la infraestructura
relacionada con el pago estd ubicada en el parquimetro. Esto requiere el
despliegue en el parquimetro local de la infraestructura de hardware y/o software
que es relativamente costosa de fabricar y de mantener. La arquitectura distribuida
de la presente invencion, en la que las aplicaciones que permiten el
funcionamiento del sistema estan ubicadas en el servidor (100), proporciona un
ahorro de costes significativo en términos de fabricacion, despliegue vy
mantenimiento de parquimetros electronicos.

En un aspecto de la invencién, el sistema esta configurado para usar un
protocolo de comunicacién integrado para permitir la transferencia ininterrumpida
de comandos a través de los componentes del sistema de la presente invencion.

Tal como se muestra en la figura 2a, la carcasa (42) incluye o esta
conectada a un panel (44) solar. El panel (44) solar puede estar habilitado para
cargar un dispositivo de almacenamiento de energia adecuado.

La figura 2b incluye una posible implementacién del parquimetro de
acuerdo con la presente invencion. La figura 2b ilustra, mas especificamente,
posibles componentes electrénicos de una implementacion particular del disefio
del parquimetro de la presente invencion. Los componentes electrénicos pueden
incluir un microprocesador (2), y el conector (10) de redes inalambricas, que
puede incluir un médem (10) de antena y una mas tarjetas SIM para conectividad
de red. El parquimetro también puede incluir uno o mas mddulos (4) de

comunicacion celular o médems para proporcionar conectividad de red mediante

7 1
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una o mas redes celulares accesibles, por ejemplo usando tarjetas SIM. El
conector (40) de redes inalambricas estd configurado para permitir que el
parquimetro (34) establezca comunicaciones inalambricas con el servidor (100)
para permitir esencialmente las operaciones mencionadas entre un dispositivo (24)
movil y el servidor (100).

El parquimetro puede estar alimentado usando una bateria (12) que puede
ser, por ejemplo, un sistema de bateria de 6 voltios. Un panel (1) solar puede estar
fijado a la cubierta del parquimetro, para alimentar al parquimetro.

Debe entenderse que los componentes electronicos ilustrados en la figura
2b pueden estar implémentados en una placa base adecuada.

La unidad central de procesamiento (2) o CPU puede contener un
microprocesador programable que puede estar configurado para procesar
cualesquiera operaciones requeridas, por ejemplo, para el procesamiento de
tarjetas, y para permitir las comunicaciones descritas en el presente documento.
Una pantalla (3) puede estar vinculada a la CPU para mostrar informacién al
usuario tal como, por ejemplo, los costes de aparcamiento, el saldo de la cuenta
disponible para aparcamiento y demas. El parquimetro (34) puede incorporar por
ejemplo un lector (5) de tarjetas por proximidad, lectores (6) de tarjetas por
contacto, o lectores (7) de tarjetas magnéticos. Puede usarse un conjunto de
soportes para alojar una o mas tarjetas de comunicacién anfitrionas (tarjetas SIM)
para permitir comunicaciones entre el parquimetro (34) y el servidor (100) Web,
utilizando el médem integrado descrito.

En una implementacion, la pantalla (3) puede estar configurada para
presentar una interfaz del usuario y funciones que son similares a aquellas de la

aplicacion movil para proporcionar una experiencia del usuario consistente, y para
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proporcionar integracion de los parquimetros (34) como una opcién para usar el
sistema informatico de la presente invencion, por ejemplo si el usuario no esta
registrado en el sistema informatico o no tiene su dispositivo mévil consigo.

Un experto en la materia también apreciara que la configuracion del sistema
informatico para permitir al usuario de cuentas prepago, tal como se ha descrito,
proporciona mejoras con respecto al uso de parquimetros (34). El procesamiento
de transacciones desde parquimetros (34) conectados a una red inalambrica es
generalmente relativamente lento, o como alternativa se requiere infraestructura
de hardware/software/ establecimiento de redes (networking) relativamente cara.
Esto a menudo produce colas de individuos que intentan procesar transacciones
desde parquimetros. En contraste, el uso de cuentas prepago tiene la ventaja
adicional de reducir los requisitos de infraestructura en el parquimetro, y ademas
reduce los tiempos de espera. El inicio de una comunicacion de “INICIO DE LA
SESION DE APARCAMIENTO” al componente de servidor es rapido y no requiere
infraestructura significativa.

En un aspecto de la invencion, los parquimetros (34) conectados al sistema
requieren solamente capacidad de mensajeria de texto, usada de la misma
manera que el dispositivo mévil de acuerdo con la presente invencion.

El parquimetro (34) puede estar configurado para alojar cable de datos para
establecer conexiones de datos fisicas donde estén disponibles.

El parquimetro (34) puede ser capaz de funcionar para proporcionar al
procesador de pago de una tercera parte, comunicaciones de datos incluyendo
informacioén necesaria para procesar transacciones. Esto puede ser importante,
por ejemplo, si el usuario aun no esta registrado en el sistema de la presente

invencion.
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El parquimetro (34) puede estar construido de materiales duraderos para
evitar la violacién con los componentes dispuestos dentro de la cubierta del
parquimetro, y para garantizar el anclaje del parquimetro (34), por ejemplo a una
acera.

El parquimetro (34) también puede incluir una impresora (8) para tiques o
recibos en papel. Para usuarios que no estan registrados en el sistema y, por lo
tanto, el sistema no puede rastrear el pago por el pagador del aparcamiento,
puede ser deseable imprimir un tique en papel que el pagador del aparcamiento
puede colocar dentro de su vehiculo de modo que sea visible desde el exterior, tal
como es generalmente el caso usando parquimetros de pago por aparcamiento de
la técnica. La impresora también puede usarse para imprimir recibos de pago de
papel, si los usuarios lo desean, sin embargo, para reducir los residuos, esta
opcion puede configurarse como una excepcion, e incluso puede asociarse un
pequefo cargo extra con esta solicitud.

Es util proporcionar un ejemplo del uso del parquimetro (34) de la presente
invencion por un pagador del aparcamiento o usuario. El usuario se acerca al
poste de comunicaciones e interactia con el lector de tarjetas apropiado por
ejemplo insertando su tarjeta en la ranura (7) lectora de la banda magnética. El
lector obtiene los elementos de datos necesarios y la CPU (2) dirige el médem de
comunicaciéon para establecer un canal de comunicacién con el servidor (100)
Web y/o uno o mas servidores asociados con el procesador o procesadores de
pago de una tercera parte. La CPU (2) puede pedir al usuario que proporcione un
codigo del usuario (por ejemplo para registrar al sistema si el usuario esta
registrado y no tiene su dispositivo moévil, o cédigo PIN que puede ser requerido

por el proveedor de la tarjeta de pago, o que introduzca la cantidad de pago por
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aparcamiento). La CPU (2) puede dirigir ademas la comunicacion de esta
informacién al uno o mas servidores remotos apropiados. Sujeto a autorizacién por
los servidores apropiados, el sistema de la presente invencion puede autorizar el
aparcamiento por el usuario, y opcionalmente este mensaje puede visualizarse por
medio de la pantalla (3), y ademas el servidor (100) Web de la presente invencién
activa a continuacién el aparcamiento del usuario en la plaza de aparcamiento
relevante en base a los parametros de aparcamiento asociados, por ejemplo
aparcamiento durante el tiempo maximo de aparcamiento.

Cuando el usuario estd dejando su plaza de aparcamiento, puede
conectarse al sistema de nuevo, usando el teclado (9) por ejemplo para
proporcionar un nombre de usuario o0 contrasefa, por ejemplo, o puede usarse
algun otro medio de autenticacion. La pantalla (3) puede presentar un botdén que
muestra “DEJANDO LA PLAZA DE APARCAMIENTO” o equivalente para indicar
la operacion relacionada usando el parquimetro (34). Esto inicia una o mas
comunicaciones con el servidor (100) Web para desactivar la sesion de
aparcamiento del usuario, en la plaza de aparcamiento particular, tal como esta
registrado por el servidor (100) Web. La pantalla (3) puede mostrar un mensaje tal
como “SU SALIDA DE LA PLAZA DE APARCAMIENTO HA QUEDADO
REGISTRADA” o algun equivalente. El servidor (100) Web en segundo plano, tal
como se describe en el presente documento, aplica los cargos necesarios o inicia
y registra las transacciones asociadas. Opcionalmente, la pantalla (3) puede
mostrar el saldo restante de la cuenta del usuario en el sistema de la presente
invencién. También opcionalmente, el usuario puede activar un botén en la
pantalla (3) para iniciar la impresién de un recibo.

Debe entenderse que la arquitectura de datos méviles distribuidos, y la
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incluye como parte de un sistema integrado, uno o mas parquimetros (34) en base
al disefio descrito, permite el uso de parquimetros que tienen un mucho menor
coste de fabricacion y de mantenimiento, a continuacion es posible en base a
5 tecnologias de la técnica anterior. Los parquimetros (34) pueden ser objeto de
vandalismo, sin embargo, en base al hecho de que de acuerdo con la presente
invencién, los parquimetros (34) no incluyen un hardware caro, ni contienen dinero
en efectivo, la probabilidad de vandalismo es baja. Ademas, los parquimetros (34)
son mas faciles y mas econémicos de sustituir en caso de que sean sometidos a
10 vandalismo.

Flujos de trabajo operacionales

Un aspecto del flujo de trabajo operacional permitido por la presente
invencién es que los pagadores del aparcamiento pueden usar un dispositivo (24)
movil para activar el servidor (100) para iniciar el pago por una plaza de

15 aparcamiento asociada con el sistema cuando el usuario llega a la plaza de
aparcamiento, y finalizar el pago por la plaza de aparcamiento cuando la dejan, en
un modo prepago.

Ciertos aspectos del flujo de trabajo operacional se describen con mas
detalle.

20 El procedimiento de la presente invencion se entiende de la mejor manera
como una serie de procedimientos que abarcan procedimientos de pago por
aparcamiento mediante el funcionamiento del sistema, y también procedimientos
de inspeccién del cumplimiento de las normas del pago por administradores o sus
agentes.

25 El usuario esta listo para iniciar el servidor (100) Web para permitir el pago
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a través de un dispositivo mévil, una solicitud de pago por aparcamiento en la
plaza de aparcamiento relevante, mediante funcionamiento del servidor (100)
Web. Esta solicitud generalmente es iniciada por el usuario introduciendo en el
dispositivo (24) mévil informacion requerida para enviar una solicitud al servidor
(100) Web. Puede usarse un aparato de entrada adecuado tal como un teclado
asociado con el dispositivo mévil, o por ejemplo accediendo a una utilidad de
conversiéon de voz en texto asociada con el dispositivo (24) movil.

La solicitud al servidor (100) Web puede desencadenar una serie de etapas
relacionadas con el pago por aparcamiento usando un dispositivo (24) mévil. Estas
etapas pueden incluir: (A) autenticar el usuario en el servidor (100) Web (pueden
usarse diversos mecanismos), (B) registrar por parte del servidor (100) Web la
solicitud desde el dispositivo (24) mévil para iniciar el pago por aparcamiento
desde el usuario del dispositivo (24) movil, y rastrear de este modo al usuario
como aparcado legitimamente, (C) vincular un tiempo de inicio con la solicitud
para iniciar el pago por aparcamiento, y (D) iniciar una o mas operaciones y/o
comunicaciones del servidor relacionadas con operaciones de procesamiento y/o
inspeccion del cumplimiento de las normas de aparcamiento en base a los
parametros establecidos por el operador mediante la configuracion del sistema
(usando la utilidad (15) administrativa).

En una implementacion, cada usuario esta provisto de un cédigo unico que
se usa para autenticarlo en el sistema. El cédigo puede ser, por ejemplo, una serie
de numeros que pueden insertarse facilimente en un mensaje de texto para
identificar el dispositivo mévil en el componente de servidor. Una vez que un
usuario tiene su cadigo UGnico, se le puede permitir aparcar en zonas designadas

asociadas con el sistema informatico.

95
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El sistema informatico también puede incorporar una serie de codigos
faciles de recordar para estructurar mensajes de texto para interactuar con el
componente de servidor. Por ejemplo “*” puede designar un comando. “1" después
de “’puede designar “ACTIVAR UNA SESION DE APARCAMIENTO" y “2” puede
designar "FINALIZAR UNA SESION DE APARCAMIENTO". Diversos otros
parametros son posibles.

Un experto en la materia también apreciara que el parquimetro (34) puede
desplegarse en ubicaciones donde los usuarios pueden no tener una conexion
inalambrica a su teléfono movil.

Uno o mas dispositivos méviles y uno o0 mas parquimetros (34) pueden ser
gestionados y utilizados por el componente de servidor, incluyendo de forma
dinamica, para obtener informacién actualizada sobre la ocupacién de plazas de
aparcamiento en una zona designada, de manera eficiente, y también en
circunstancias donde la cobertura de la red inalambrica puede no ser 6ptima. Ei
sistema informatico proporciona informacién mejorada sobre la ocupacién del
espacio de aparcamiento para inspeccion del cumplimiento de las normas, y
también para que los usuarios sepan si estan disponibles plazas de aparcamiento,
y dénde estan disponibles, de modo que puedan ubicar una plaza de
aparcamiento disponible de forma mas eficiente (ya sea en parkings cerrados o
para aparcamiento en la calle). El sistema informatico puede vincularse a otros
sistemas y plataformas para proporcionar servicios basados en ubicacion para
localizar plazas de aparcamiento.

En otra implementacion, sensores en ciertos entornos pueden estar
vinculados al sistema informatico. Por ejemplo, un sensor puede estar montado

adyacente a una entrada a un parking cerrado para enviar automaticamente un
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mensaje de “ACTIVAR SESION DE APARCAMIENTO” al componente de servidor,
y analogamente un sensor puede montarse adyacente a una salida de un parking
cerrado para enviar automaticamente un mensaje de “FINALIZAR SESION DE
APARCAMIENTQ” al componente de servidor.

Debe entenderse que el sistema permite una gama de posibilidades para
(D). (E) en el momento de la recepciéon de la solicitud para iniciar el pago por
aparcamiento desde el usuario, el servidor (100) Web realiza una consulta de la
cuenta del usuario para determinar su saldo, y calcula la cantidad de tiempo, en
base al saldo, que el usuario puede aparcar (que puede depender de la ubicacién
de la plaza de aparcamiento) o ULTIMA HORA POSIBLE. (F) Si una solicitud de
finalizar el aparcamiento es recibida desde el dispositivo (24) mévil antes de la
ULTIMA HORA POSIBLE, entonces (G) el servidor (100) Web calcula el saldo
restante en la cuenta del usuario y envia un MENSAJE DE FINALIZACION DE
APARCAMIENTO que confirma la finalizaciéon del aparcamiento, e indica la hora
de inicio y la hora de fin del aparcamiento y el coste total del aparcamiento. El fin
del aparcamiento puede ser detectado automaticamente en el momento que el
usuario abandona la ubicacién general de la plaza de aparcamiento que ha
pagado, mediante funcionamiento del sistema.

El MENSAJE DE FINALIZACION DE APARCAMIENTO también puede
incluir el saldo restante y un recordatorio de recargar la cantidad y puede incluir
instrucciones para recargar el saldo.

En un aspecto de la presente invencion, las comunicaciones entre el
dispositivo (24) moévil y el servidor (100) Web pueden producirse en base a
mensajeria de texto. Por ejemplo, un usuario registrado, puede proporcionar su

identificador y opcionalmente también su niumero de matricula por medio de SMS,
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o como alternativa introduciendo esta informacion en una pagina Web accesible
mediante un dispositivo (24) movil.

El servidor (100) Web mediante funcionamiento de la utilidad (28) de
comunicacion puede asignar un cédigo que identifica al pagador del aparcamiento.
Esto puede proporcionarse al usuario registrado mediante cualquier medio de
comunicacion, tal como notificacion por e-mail, mensaje de texto o por correo. El
codigo puede estar constituido por un cédigo corto o nombre de usuario o ID del
cliente que, cuando se combina, por ejemplo, con el nimero de matricula del
usuario es adecuado tanto para identificar al usuario como para autenticarlo en el
servidor (100) Web.

Este corto cédigo se usa en los ejemplos presentados a continuacion, pero
pueden usarse otros mecanismos para identificar al usuario registrado en el
servidor (100) Web.

(H) El servidor (100) Web puede ser capaz de funcionar para gestionar una
lista de usuarios autorizados para aparcar en zonas o plazas de aparcamiento
bajo gestion mediante funcionamiento del servidor (100). Esta lista puede estar
almacenada en la base (102) de datos y actualizarse de forma dinamica en base a
transacciones adicionales descritas en el presente documento, es decir
comunicaciones que indican la llegada de usuarios especificos a plazas de
aparcamiento especificas, y su salida a través de mensajes de finalizacion de
aparcamiento, tal como se ha explicado anteriormente. Debe entenderse que la
lista fragmentarse en sub-listas para definir listas de vehiculos que estan
autorizados para aparcar en zonas especificas. Por favor, véase a continuacion
respecto al uso de dichas listas para inspeccion del cumplimiento de las normas,

mediante funcionamiento de la presente invencion.
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En otro aspecto de la presente invencion, el servidor (100) Web es capaz
de funcionar para rastrear de forma regular el saldo de la cuenta de cada usuario,
por ejemplo rastreando a cada usuario que esta conectado al sistema como
actualmente aparcado, y determinando en base a su saldo y los cargos de
aparcamiento aplicables para la plaza de aparcamiento relevante, cuando el saldo
de la cuenta se agotara. En un aspecto del sistema, la utilidad (28) de
comunicacion es capaz de funcionar para enviar uno o mas recordatorios al
usuario para recargar su cuenta. El contenido y las normas de comunicacién que
rodean a estos recordatorios pueden predeterminarse como ajustes del sistema
establecidos mediante funcionamiento de la utilidad de administracion. Por
ejemplo, dos horas antes del agotamiento de la cuenta (25) en base a cargos por
aparcamiento que actualmente se estan acumulando, la utilidad (28) de
comunicaciéon puede ser capaz de funcionar para enviar un mensaje, en un
formato preferido por el usuario, por ejemplo como un SMS que diga “Su cuenta
de aparcamiento expirara en 2 horas y, en adelante, acumulara multas de
aparcamiento automaticas por valor de 45,00 délares. Envie 1129 para recargar
su cuenta’. Pueden proporcionarse instrucciones adicionales tales como los
caracteres a usar para indicar recarga mediante incrementos especificos. Son
posibles muchas variaciones de los mensajes y ajustes de
aparcamiento/inspeccion del cumplimiento de las normas de aparcamiento
globales. La utilidad (15) administrativa presenta una o mas interfaces Web que
permiten a un administrador definir y gestionar estos ajustes.

Debe entenderse que, desde la perspectiva de un usuario, el presente
sistema proporciona comodidad significativa al permitir recordatorios para recargar

cuentas, recordatorios de tiempos adquiridos a punto de expirar, y mecanismos
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faciles de usar para evitar multas de aparcamiento. Esto dara como resultado,
probablemente, una mejor adhesién a las normas de pago por aparcamiento,
dando como resultado ingresos adicionales para los operadores. Algunos
operadores usan inspeccion del cumplimiento de las normas de aparcamiento
exhaustiva y, de hecho, las multas resultantes a menudo pueden superar los
ingresos normales por aparcamiento, sin embargo, los costes de inspeccion del
cumplimiento de las normas asociados con la evaluacién y la recogida de estas
multas son muy significativos de hecho, y los resultados de la inspeccion del
cumplimiento de las normas pueden fluctuar y pueden ser dificiles de predecir. Es
mucho mas deseable para los operadores optimizar los ingresos usando el
sistema de la presente invencion.

Debe entenderse que el servidor (100) puede definir un corto periodo de
tiempo para permitir a los usuarios finalizar su pago por aparcamiento, mediante
funcionamiento del parquimetro (34), volver a su vehiculo y salir.

En un aspecto de la invencion, el pago por aparcamiento tal como se ha
indicado anteriormente es capaz de funcionar para permitir la actualizacién de la
lista de aparcamiento autorizada, o lista de aparcamiento autorizada para una
zona especifica, tal como se ha mencionado anteriormente, y también tal como se
describe adicionalmente a continuacion. En el momento de la finalizaciéon del
aparcamiento, tal como se describe, el parquimetro (34) inicia la deduccién del
dinero del tiempo de aparcamiento (que puede estar vinculado a los
procedimientos de preautorizacién antes de la provisiéon del tique por la impresora
de tiques y/o registro del pagador del aparcamiento en las listas descritas.

Debe entenderse que la pantalla del parquimetro (34) puede usarse para

presentar pantallas adicionales y opciones que pueden permitir el registro del
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usuario en el sistema para permitir el uso, usando su dispositivo moévil en futuras
interacciones.

En otra posible implementacion de la presente invencion, el sistema
informatico esta configurado para localizar un componente de servidor cercano
para procesar la transaccion.

En 6tra implementacion de la presente invencién, los comandos del sistema
pueden estar vinculados a combinaciones de niumeros cortos para facilitar el uso
usando mensajeria de texto, Por ejemplo, puede asignarse un codigo de tres
digitos que significa (‘ESTOY APARCANDO EN LA ZONA X"). Por ejemplo “*”
puede designar un comando.

En otra implementacion de la presente invencién, la aplicacion movil hace
uso de la conectividad con un vehiculo para determinar cuando se ha encendido la
ignicion de un vehiculo y esto da como resultado la finalizacion automatica de la
sesion de aparcamiento establecida con el componente de servidor.

En otra posible implementacién, pueden usarse mecanismos para permitir
la ACTIVACION o DESACTIVACION automaticamente. Por ejemplo, sensores
asociados con entradas a un parking cerrado pueden iniciar un mensaje de
ACTIVACION, y con salidas puede iniciar un mensaje de DESACTIVACION.

Las figuras 3a a 3e, por ejemplo, ilustran una serie de interfaces de teléfono
movil que ilustran interacciones entre un dispositivo (24) mévil y el servidor (100)
para iniciar el pago por aparcamiento usando la aplicaciéon mévil, y en base a las
operaciones descritas en el presente documento.

Caracteristicas de la aplicacion movil
Este dispositivo moévil puede incluir una aplicacion (30) mévil que esta

configurada para interoperar con el servidor (100) Web de la presente invencion.
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La aplicacion (30) movil puede estar configurada para localizar y comunicarse con
el servidor (100) Web automaticamente. La aplicacion (30) moévil puede estar
configurada para obtener actualizaciones del programa de forma dinamica desde
el servidor (100) Web para acceder a actualizaciones 0 mejoras a la aplicacién
(30) mévil, de una manera que es conocida. La aplicacién (30) mévil puede usarse
para permitir la serie de operaciones descritas anteriormente, pero proporcionando
acceso a una interfaz mas rica. Ademas, la aplicacion mévil puede permitir, por
ejemplo, una bandeja de entrada y bandeja de salida dedicadas para gestionar
comunicaciones relacionadas con el funcionamiento del sistema.

La aplicacion (30) movil también puede permitir a un usuario de un
dispositivo (24) moévil acceder a una serie de opciones ricas en caracteristicas,
algunas de las cuales se describen a continuacion.

La aplicacién (30) mévil puede rastrear automaticamente, y opcionalmente

comunicar con el servidor (100) Web para verificar, el entonces actual saldo de la

cuenta (25) del usuario. La aplicacion (30) movil puede permitir a un usuario definir
una serie de ajustes tales como alertas dentro de periodos de tiempo especificos
en el caso en que la cuenta del usuario ha alcanzado umbrales de agotamiento, o
en el caso en que el usuario ha aparcado el vehiculo y se estd aproximando por
ejemplo a horas en las que el aparcamiento esta prohibido o se encarece.

La aplicacion (30) movil puede hacer uso de caracteristicas basadas en la
ubicacion del dispositivo (24) movil por ejemplo para generar (usando datos de
GPS) un mapa de las actuales inmediaciones del vehiculo del usuario y, en base a
un intercambio de comunicacion con el servidor (100) Web, obtener una lista de
vehiculos aparcados conectados al sistema de la presente invencion. La

aplicacion (30) movil puede incluir, o ser capaz de funcionar para acceder a datos

10
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cartograficos, que indican plazas de aparcamiento disponibles. La aplicacién (30)
movil también puede ser capaz de funcionar para relacionar los datos
cartograficos de plazas disponibles con la lista de vehiculos aparcados para
generar un mapa modificado que pueda resaltar, usando un mecanismo de
interfaz adecuado, plazas disponibles en una zona definida. Debe entenderse que
vehiculos aparcados ilegalmente pueden no aparecer usando este mecanismo, en
otras palabras es posible que, en el caso de un vehiculo aparcado ilegalmente,
una plaza se muestre erréneamente como libre. Debe entenderse que este
aspecto de la invencion puede mejorarse usando, por ejemplo, agrupamientos de
sensores. Pueden establecerse agrupamientos de sensores, por ejemplo,
mediante integracién de componentes sensores en los parquimetros, configurados
junto con la colocacién de los parquimetros para detectar si las plazas de
aparcamiento asociadas con el sistema estan ocupadas o no. Como alternativa,
pueden estar integrados sensores con la acera o el bordillo, tal como se ha
mencionado anteriormente. Debe entenderse que pueden usarse diversas otras
tecnologias o procedimientos para permitir la deteccién de vehiculos.

La aplicacion (30) mévil también puede permitir a los usuarios acceder a
uno o mas informes procedentes del servidor (100) Web, por ejemplo acceder a
funciones del componente de utilidad (50) de notificacion de la aplicacién (14)
Web. Esto puede incluir el historial de la cuenta (25) del usuario, multas
destacadas, y demas.
Administracién/Inspeccién del cumplimiento de las normas

El sistema también envia informacion en tiempo real sobre cada vehiculo
que entra en y abandona la zona a uno o mas encargados de la supervision (por

ejemplo a su teléfono inteligente) permitiéndole aplicar cualesquiera multas

4
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correspondientes a vehiculos que violan las normas o periodos de tiempo
establecidos. Como otro ejemplo, una utilidad (50) de notificacién se hace parte de
o estan vinculada a la aplicacion (14) Web y la base (102) de datos para permitir la
generacion de una serie de informes, en diversos formatos que pueden ser usados
por los encargados para hacer cumplir las normas de aparcamiento. Estos
informes pueden incluir resimenes de transacciones relacionadas con vehiculos
que entran en y abandonan una zona de aparcamiento asignada a un encargado
particular.

Por ejemplo, los encargados pueden estar provistos de una aplicacién (52)
movil del encargado para obtener por ejemplo datos cartograficos de
aparcamiento especificos de una zona de aparcamiento, esencialmente tal como
se ha descrito anteriormente en relacion con las funciones cartogréaficas de la
aplicacion (30) mévil del usuario. Por ejemplo, los mapas presentados por la
aplicacién (52) moévil del encargado pueden ser capaces de funcionar para resaltar
en la interfaz presentada vehiculos que parecen estar aparcados ilegalmente,
suponiendo por ejemplo la integracién de tecnologia para detectar cuando los
vehiculos estan ocupando una plaza de aparcamiento particular. Como alternativa,
los mapas presentados por la aplicacion (52) mévil del encargado pueden ser
capaces de funcionar para resaltar vehiculos que estan aparcados de manera
autorizada, indicando cédigos de plazas de aparcamiento también. Durante la
ronda de una zona de aparcamiento por parte de un encargado, éste puede usar
estos datos cartograficos para identificar rapidamente plazas que, de acuerdo con
el sistema, parecen estar vacias, y no lo estan, que indica un vehiculo que
probablemente esté aparcado ilegalmente.

En una realizacion de la presente invencion, la aplicacion movil del

e
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encargado implementa uno 0 mas procedimientos relacionados con la inspeccidn
del cumplimiento de las normas, que pueden estar implementados como un
modulo (104) de inspeccién del cumplimiento de las normas de la aplicacion mévil
del encargado. Debe entenderse que el médulo (104) de inspeccion del
cumplimiento de las normas también puede implementarse como una aplicacién
del cliente asociada con un ordenador en formato Tablet por ejemplo, o dispositivo
que también es capaz de funcionar para imprimir tiques de aparcamiento.

La aplicacion (52) movil del encargado es también capaz de funcionar para
acceder a datos desde el servidor (100) Web respecto a vehiculos que estan
aparcados de manera autorizada, tales como matriculas de vehiculos aparcados
legalmente en la zona. Esto permite al encargado verificar si un vehiculo que
parece, en base al funcionamiento del sistema, estar ilegalmente aparcado, no
esta de hecho aparcado legalmente, sino que quizas se ha movido a otra plaza, o
el identificador de plaza de aparcamiento se introdujo de forma incorrecta. La
arquitectura y configuraciéon del presente sistema permite una serie de
mecanismos para que los encargados verifiquen infracciones de aparcamiento, y
registren en al servidor (100) Web estas verificaciones, de una manera que esta
vinculada al perfil del usuario.

La utilidad (15) de administracién en parte permite al operador o a la
autoridad reguladora del aparcamiento establecer las normas y preferencias
asociadas con la expedicion de tiques de aparcamiento, incluyendo por ejemplo
las etapas de verificacién (si hubiera alguna) requeridas por un encargado de
aparcamiento. Debe entenderse que, en una realizacion particular de la invencion,
es responsabilidad del pagador del aparcamiento garantizar que la informacion es

introducida correctamente, y que el vehiculo esta aparcado en la plaza que fue
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autorizada para el pagador mediante funcionamiento de la presente invencion.
Esto permite la asignacion automatica de multas de aparcamiento mediante el
funcionamiento del sistema, que también pueden pagarse en base al
funcionamiento de la plataforma, acceso a datos financieros, y los términos y
condiciones vigentes entre el operador del servidor (100) Web y el usuario.

Debe entenderse que el médulo de inspeccion del cumplimiento de las
normas de la presente invencion puede estar integrado con un dispositivo que
permite la impresién de tiques de aparcamiento o, como alternativa, pueden
expedirse tiques mediante el funcionamiento del sistema de forma electronica, o
accediendo a la informacién relevante incluyendo direccion postal u otra
informaciéon de comunicacion asociada con la matricula y enviar el tique de
aparcamiento automaticamente.

En un aspecto particular de la presente invencion, la aplicacion (52) mévil
del encargado de la presente invenciéon es capaz de funcionar para indicar la
ubicacién de vehiculos donde su aparcamiento estd a punto de expirar, por
ejemplo porque su cuenta no ha sido recargada, incluyendo el tiempo entre la hora
actual y el momento de dicha expiracion. Esto permite a los encargados de la
inspeccion del cumplimiento de las normas planificar sus rondas de forma
eficiente, expedir tiques y/o verificar informacién relacionada con infracciones, o
recoger informaciéon adicional tal como la realizacion de fotos usando su
dispositivo movil, que la aplicacion (52) moévil del encargado puede subir
automaticamente al servidor (100) Web y, asociada con el perfil para el usuario
relevante, almacenarla en la base (102) de datos. Esta informacién puede usarse
en el caso en que una infraccién de aparcamiento sea cuestionada por un usuario.

Ademas, el servidor (100) Web puede implementar normas para aplicar una
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infraccion de aparcamiento automaticamente, y también normas para determinar,
como alternativa, cuando puede requerirse verificacion adicional. Los mapas
presentados por la aplicacion (52) moévil del encargado también pueden indicar
ubicaciones de vehiculos donde se cree que se requiere dicha verificacion.

Debe -entenderse que los mecanismos descritos anteriormente reducen
significativamente los costes de inspeccion del cumplimiento de las normas, que
normalmente consumen una gran proporcion de los ingresos de aparcamiento.

Debe entenderse que la presente invencion puede ampliarse vinculando la
invenciéon con otras tecnologias o procedimientos utiles en la supervision de la
ubicacién de objetos tales como vehiculos dentro de una zona predeterminada, y
también su entrada en o salida de dichas zonas predeterminadas.

General

Se apreciara que cualquier médulo o componente indicado como ejemplo
en el presente documento que ejecute instrucciones puede incluir o tener acceso
de otro modo a medios legibles por ordenador tales como medios de
almacenamiento, medios de almacenamiento informatizado, o dispositivos de
aimacenamiento de datos (amovibles y/o no amovibles) tales como, por ejemplo,
discos magnéticos, discos opticos, cinta, y otras formas de medios legibles por
ordenador. Los medios de almacenamiento informatizado pueden incluir medios
volatiles y no volatiles, amovibles y no amovibles irhplementados en cualquier
procedimiento o tecnologia para almacenamiento de informacién, tales como
instrucciones legibles por ordenador, estructuras de datos, médulos de programa u
otros datos. Los ejemplos de medios de almacenamiento informatizado incluyen
RAM, ROM, EEPROM, memoria flash u otra tecnologia de memoria, CD-ROM,

discos versatiles digitales (DVD), discos blue-ray u otro almacenamiento optico,
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casetes magnéticas, cinta magnética, almacenamiento en disco magnético u otros
dispositivos de almacenamiento magnético, o cualquier otro medio que pueda
usarse para almacenar la informacion deseada y al que pueda accederse
mediante una aplicacién, moédulo o ambos. Cualquiera de dichos medios de
almacenamiento informatizado puede ser parte del dispositivo mévil, médulo de
rastreo, aplicacién de rastreo de objetos, etc., o accesible o conectable a ella.
Cualquier aplicacion o moédulo descrito en el presente documento puede
implementarse usando instrucciones legibles/ejecutables por ordenados que
pueden almacenarse o estar contenidas de otro modo en dichos medios legibles
por ordenador. La figura 5 ilustra un posible sistema informatico genérico para
implementar la invencién descrita.

También se apreciara que las configuraciones de bloques, capturas de
pantalla, y diagramas de flujo proporcionados en el presente documento son para
fines ilustrativos solamente y diversas modificaciones de los mismos son
aplicables dentro de los principios descritos en el presente documento.

Aunque los priricipios anteriores se han descrito con referencia a ciertas
realizaciones especificas, diversas modificaciones de las mismas seran evidentes
para los expertos en la materia sin alejarse del alcance de la invencion y las
reivindicaciones adjuntas en el presente. Otras modificaciones son, por lo tanto,

posibles.

£
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REIVINDICACIONES

1. Se proporciona un sistema informatico de pago por aparcamiento
implementado en una red moévil, caracterizado porque el sistema informatico
comprende:

(@) uno o mas servidores, conectados a una red informatica, y también
conectados a una o mas redes moviles por medio de una pasarela
inalambrica;

(b) una aplicacidbn del servidor vinculada a los uno o mas servidores,
proporcionando la aplicacién del servidor:

(i) una utilidad de pago por aparcamiento que permite a dos 0 mas usuarios,
usando su dispositivo o dispositivos moviles, iniciar una o mas
operaciones para:

(A) identificacién de una plaza de aparcamiento ocupada o que va a ser
ocupada por un usuario particular; y

(B) inicio de pago por aparcamiento mediante funcionamiento de un
componente de pago de la aplicacién del servidor; y

(c) al menos un parquimetro configurado para comunicar con la aplicacion del
servidor, y permitir a los dos 0 mas usuarios iniciar el pago por aparcamiento
incluso aungue un usuario particular no esté registrado en la aplicacion del
servidor, o incluso aunque un usuario particular no esté en posesion de su
dispositivo o dispositivos méviles en el momento del aparcamiento;

en el que los uno o mas servidores Web y el al menos un parquimetro

proporcionan una solucion integrada para el pago por aparcamiento a través de un

dispositivo mévil.
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2. El sistema informatico de la reivindicacién 1, en el que el sistema
informatico esta vinculado a uno 0 mas sistemas de procesamiento del pago, y la

utilidad de pago por aparcamiento permite la creacion de una o mas cuentas

prepago.

3. El sistema informatico de la reivindicaciéon 1, en el que el sistema
informatico comprende, ademas, una utilidad de comunicaciéon, en el que la
utilidad de comunicacion incluye funcionalidad de mensajeria de texto, y permite a
los usuarios comunicarse con el servidor para interactuar en transacciones de

aparcamiento a través de dispositivos moéviles usando mensajeria de texto.

4, El sistema informatico de la reivindicacién 3, en el que el usuario utiliza
mensajeria de texto usando su dispositivo mévil o el parquimetro, para interactuar

en transacciones de aparcamiento a través de dispositivos moviles con el servidor.

5. El sistema informatico de la reivindicacion 1, en el que el parquimetro esta
configurado para soportar identificacion automatizada de plazas de aparcamiento

ocupadas por un usuario particular.

6. El sistema informatico de la reivindicacién 1, en el que:

(@) un usuario envia al servidor credenciales del usuario, informacién sobre la
ubicacién de la plaza de aparcamiento, y una solicitud de “activar
aparcamiento” al servidor;

(b) el servidor recibe la informacién en (a) y accede a parametros de pago por
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aparcamiento asociados con la ubicacién de la plaza de aparcamiento, y
opcionalmente también al usuario;

el servidor accede a un perfil para el usuario, y obtiene informacion respecto
la cuenta prepago actual para el usuario; o

si la cuenta prepago actual cumple uno o mas parametros umbral, el servidor
efectla un cargo en la cuenta prepago en base al tiempo transcurrido entre
la solicitud de “activar aparcamiento”, y una “solicitud de finalizar

aparcamiento”.

El sistema informatico de la reivindicacién 6, en el que el servidor envia una

0 mas comunicaciones, en base a los uno o mas parametros de comunicacion

establecidos, para recordar al usuario respecto a uno o mas de:

(@)
(b)

(c)

(d)

(e)
(f)

la cantidad en la cuenta prepago actual para el usuario,

tiempo de aparcamiento transcurrido y opcionalmente cargos por
aparcamiento asociados en base a una sesion actual de pago por
aparcamiento a través de un dispositivo movil,

advertencias de que el aparcamiento pagado ha expirado, y opcionalmente
advertencias en cuanto a multas de aparcamiento, en base a una sesion
actual de pago por aparcamiento a través de un dispositivo movil;

tiempo disponible en base a los parametros de pago por aparcamiento
aplicables antes de que la cuenta prepago se agote;

recordatorios para recargar la cantidad en la cuenta prepago; o

autorizacion para recargar la cuenta prepago en base a una cantidad

especificada.
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8. El sistema informatico de la reivindicacion 1, en el que la aplicacién del
servidor proporciona una utilidad de administracién que permite a los usuarios
establecer diversos parametros incluyendo informacién sobre la tarjeta de pago,

preferencias de pago, y preferencias de notificacion del sistema.

9. El sistema informatico de la reivindicacién 1, en el que el sistema
informatico es capaz de funcionar para detectar cuando ha llegado un usuario a
una ubicacién de aparcamiento particular y automaticamente iniciar una sesién de
pago por aparcamiento a traves de un dispositivo movil, y detectar cuando ha
salido un usuario de las instalaciones de aparcamiento particulares vy
automaticamente finalizar la sesiéon de pago por aparcamiento a través de un

dispositivo mévil.

10.  El sistema informatico de la reivindicacién 1, en el que la aplicacion del

servidor incluye un moédulo de inspeccién del cumplimiento de las normas que

proporciona una o mas herramientas para uso por parte de los inspectores de

aparcamiento para obtener;

(a) informacion respecto a vehiculos aparcados en una zona que son objeto de
sesiones de pago por aparcamiento a través de un dispositivo movil; y

(b) informacién respecto a vehiculos aparcados en una zona de manera no
autorizada.

11.  Un procedimiento implementado en ordenador para permitir pagos por

aparcamiento a través de un dispositivo movil, caracterizado porque el

procedimiento comprende:

(@) un usuario que proporciona a un dispositivo mévil credenciales del usuario,

&0
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informacién sobre la ubicacién de la plaza de aparcamiento, y una solicitud
de “activar aparcamiento”, y que inicia esta informacién a enviar por su
dispositivo movil a un servidor;

el servidor que recibe la informacién en (a) y accede a parametros de pago
por aparcamiento asociados con la ubicacién de la plaza de aparcamiento, y
opcionalmente también el usuario;

el servidor que accede a un perfil para el usuario, y que obtiene informacién
respecto a la cuenta prepago actual para el usuario; y

si la cuenta prepago actual cumple uno o mas parametros umbral, el servidor
que autoriza al usuario para aparcar en la ubicacién de la plaza de
aparcamiento, y que efectda un cargo en la cuenta prepago en base al
tiempo transcurrido entre la solicitud de “activar aparcamiento”, y una

“solicitud de finalizar aparcamiento”.

El procedimiento de la reivindicacién 11, en el que las comunicaciones entre

el dispositivo movil y el servidor son mensajes de texto.

13.

El procedimiento de la reivindicacion 11, que comprende la etapa adicional

de que el servidor envie una o mas comunicaciones al dispositivo movil, en base a

uno o mas parametros de comunicacion establecidos, para recordar al usuario

respecto al uno o mas de:

(a)
(b)

la cantidad en la cuenta prepago actual para el usuario;
tiempo de aparcamiento transcurrido y opcionalmente cargos por
aparcamiento asociados en base a una sesién actual de pago por

aparcamiento a través de un dispositivo movil;
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advertencias de que el aparcamiento pagado ha expirado, y opcionalmente
advertencias en cuanto a multas de aparcamiento, en base a una sesion
actual de pago por aparcamiento a través de un dispositivo movil;

tiempo disponible en base a los parametros de pago por aparcamiento
aplicables antes de que la cuenta prepago se agote;

recordatorios para recargar la cantidad en la cuenta prepago; o

autorizacion para recargar la cuenta prepago en base a una cantidad

especificada.
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RESUMEN

En un aspecto de la presente invencion, se proporciona un sistema
implementado en una red moévil y en la Web para permitir el pago por
aparcamiento, usando un dispositivo moévil, y también para permitir la gestiéon y/o
inspeccion del cumplimiento de las normas de aparcamiento. El sistema
proporciona una plataforma integrada, que incluye al menos un componente de
servidor que es capaz de funcionar para interoperar con dos o0 mas dispositivos
moviles asociados con usuarios registrados en el componente de servidor, para
permitir a los usuarios registrados pagar por aparcar mediante funcionamiento de
su dispositivo movil. El componente de servidor esta configurado para permitir a
los usuarios registrados pagar por aparcar desde dispositivos méviles muy
diversos, por ejemplo, basandose en comunicaciones por mensaje de texto entre
un dispositivo mévil y el componente de servidor, 0 mediante funcionamiento de
una aplicacion moévil cargada en un dispositivo moévil que es un teléfono inteligente
(Smartphone), por ejemplo. El sistema implementado en la Web esta vinculado a

través de una red inalambrica a uno o mas parquimetros o componentes de torre.
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(57) Abstract: In one aspect of the present invention, a
web and mobile network; implemented system is
provided for enabling payment for parking, using a mo-
bile device, and also for enabling the management
and/or enforcement of parking. The system provides an
integrated platform, including at least one server com-
ponent that is operable to interoperate with two or more
mobile devices associated with users registered to the
server component, for enabling the registered users to
pay for parking by operation of their mobile device. The
server component is configured to enable registered
users to pay for parking from a wide variety of mobile
devices, for example, based on text messaging commu-
nications between a mobile device and the server com-
ponent, or by operation of a mobile application loaded
on a mobile device that is a smart phone for example.
The web implemented system is linked through a wire-
less network to one or more parking meters or tower
components.
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SYSTEM AND METHOD FOR INTEGRATED MOBILE PARKING PAYMENTS

FIELD OF THE INVENTION

The present invention relates generally to parking systems enabling use of a mobile device for
payment. The present invention relates more particularly to mohile networks and mobile

applications for enabling use of a mobile device for managing parking of a vehicle, and payment
for parking.

BACKGROUND OF THE INVENTION

Public parking areas are usually administered by municipalities or private owners, or managers
appointed by either of these. The costs associated with administration of parking areas are
significant.  These may include human resources (0.9. parking attendants or parking
enforcement personnel).  Prior art technologies for controlling access to parking spaces and for
administering parking payments are relatively expensive to purchase, and to maintain. Parking
systems are often the targets of theft and vandalism, especially in large cities. These problems
are especially pronounced in parking areas outside of parking lots, for example, in public
parking zones such as paid street parking spots. Public parking zones are usually administered
by city administrators, and these are especially difficult and costly to manage. The revenues
generated by municipalities are significant but because of significant costs, there is an

opportunity for 3 more efficient system for administering public parking zones, including
associated enforcement.

SUMMARY OF THE INVENTION

In one aspect of the present invention, a web and mobile network implemented system is
provided for enabling payment for parking, using a mobile device, and also for enabling the
management and/or enfarcement of parking. The system provides an integrated platform,
including at least one server component that is operable to interoperate with two or more mobile
devices associated with users registered to the server component, for enabling the registered

users to pay for parking by operation of their mobile device. The server component is

configured to enable registered users to pay far parking from a wide variety of mobile devices,
for example, based on text messaging communications between a mobile device and the server
component, or by operation of a mobile application loaded on a mobile device that is a smart
phone for example. The web implemented syatem is linked through a wireless network to one
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or more parking meters or tower components. Significantly, the parking meters of the present
invention are configured, and integrated with the server component, to enable users to initiate
one or more wireless communications with the server component to initiate payment for parking,
for example, even if the user is not registered with the system and/or the user or registered user
is not in possession of a mobile device at the time s/he wishes to park or pay for parking.

The integration of the server component, that is web and mobile network implemented, with
mobile devices by operation of the mobile messaging functionality integrated in the server
component, or by operation of the mabile application described herein, and also with the parking
meters or tower components, as described herein, provides the integrated parking payment
system architecture of the invention. This integrated parking payment architecture is novel and
highly inngvative, and provides significant flexibility in enabling users to utilize mobile payment
technology through a number of different workflows (detailed below) that enable operators of the
present invention to enable virtually an entire population to engage in mobile parking payment.
This aspect of the invention is critical to user adaption, which in turn provides significant
advantages to operators.

More particularly, the present computer system combines: (A) accessibility of text messaging
based interactions with a server component to enable mobile parking payments, (B) the
availability of meters linked to the server component {0 enable parking payment processing if
users are not yet registered to the system, or do not have a mobile phone or do not have their
mobile phone with them. The computer system of the present invention is cost effective and
also addresses substantially all of the parking public, with few batriers to adoption.

Another advantage of the system of the present invention is that a single computer system may
be used for administering public parking zones and also parking lots. This enables for example
municipalities to take advantage of critical mass, and associated reductions in cost and greater
efficiency.

The system of the present invention is designed to be cost effective. Prior art solutions
generally include parking meters that are hardware and software intensive, and costly to
manufacture and to maintain.

In one aspeet of the invention, a mobile network implemented parking payment computer systeimn
is provided, comprising: (A) one or more server computers, connected to a computer nctwork,

and also connected to one or more mobile networks by means of a wireless gatcway; (B) a
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server application linked to the one or more server computers, the server application providing:
(1) a parking payment utility that enables two or more users using their mobile device(s) to
initiate one or more operations for; identifying a parking spot occupied or to be occupied by a
particular user, and initiation of payment for parking by operation of a payment component of
the server application; and (2) at least one parking meter configured to communicate with the
server application, and enabling the two or more users to initiate payment for parking even if a
particular user is not registered to the server application, or even if a particular user is not in
possession of their mobile device(s) at the time of parking; wherein the one or more web
servers and the at least one parking meter provide an integrated solution for mobile parking
payment.

In another aspect, the computer system is linked to one or mare payment processing systems,
and the parking payment utility enables the c¢reation of one or more prepaid accounts.

In another aspsct, the computer system further comprises a communication utility, wherein the
communication utility includes text messaging functionality, and enables users to communicate

with the server computer in order to engage in mobile parking transactions using text
messaging.

In a still other aspect, the user utilizes text messaging using either his/her mobile device or the
parking meter, in order to engage in mobile parking transactions with the server computer.

in another aspect, the parking meter is configured to support automated identification of parking
spots occupied by a particular user.

In yet another aspect, the computer system is configured to that: (A) a user sends w the server
computcr user credentials, parking spot location information, and an “activate parking” request
to the server computer; (B) the server computer receives the information in (a) and accesses
parking payment parameters associated with the parking spot location, and optionally also the
user, (C} the server computer accesses a profile for the user, and obtains information regarding
the current prepaid account for the user; or (D) if the current prepaid account meets one or more
threshold parameters, the server computer debits the prepaid account based on the time
elapsed between the “activate parking” request, and a “terminate parking request”.

In another aspect, the server computer sends one or more communications, based on one or more

estahlished communication parameters, to remind the user regarding one or morc of: (A) the
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current prcpaid agcount amount for the user; (R) parking time elapsed and optionally associated
parking charges based on a cufrent mobile parking payment session; (C) warnings that paid
parking has elapsed, and optionally warnings as to parking fines, based on a current mobile
parking payment session;, (D) time available based on the applicable parking payment
parameters before the prepaid account is depleted; (E) reminders to replenish the prepaid

account amount; or (F) authorization to replenish the prepaid account based on a specified
amount.

in another aspect, the computer system is operable to detect when a user has amived in a
particular parking location and automatically initiate & mobile parking payment session. and
detect when a user has departed from the particutar parking locations and automatically
terminate the mobile parking payment session.

in a still other aspect, the computer system includes an enfarcement module that provides one
or more tools for use by parking enforcers to obtain: (A) information regarding vehicles parked in
an area that are the subject of mobile parking payment sessions; and (B) information regarding
vehicles parked in an area in an unauthorized manner.

In one aspect of the invention, a computer implemented method for enabling mobile parking
payments, comprising: (A) a user providing to a mobile device user credentials, parking spot
location information, and an “activate parking” request, and initiating this information to be sent
by his/her mabile device to a server computer; (B) the server computer receiving the information
in (a) and accessing parking payment parameters associated with the parking spot location,
and optionally also the user; (C) the server computer accessing a profile for the user, and
obtaining information regarding the current prepaid account for the user: and (D} if the current
prepaid account meets one or more threshold parameters, the server computer authorizing the
user to park at the parking spot location, and debiting e prepaid account based on the time
elapsed between the “activate parking” request, and a “terminate parking request”.

In this respect, before explaining at least one embodiment of the invention in detall, it is to be
understood that the invention is not limited in its application to the details of construction and to
the arrangements of the components set forth in the following description or illustrated in the
drawings. The invention is capable of other embodiments and of being practiced and carried out
in various ways. Also, it is to be understood that the phraseclogy and terminology employed
herein are for the purpose of description and should not be regarded as limiting.

}O
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DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an exemplary system diagram of a mobile parking payment and enforcement
system, in accordance with one embadiment of the pregent invention.

FIG. 2a depicts a perspective view of a representative embodiment of the tower component of
the pregent invention.

FIG. 2b depicts a circuit diagram illustrating one present invention

FIGs. 3a to 3e depict representative screen shots presented by the mabile application of the
present invention.

FiGs. 4a to 4d show representative screen shots of administrative interfaces of the web
application of the present invention.

FIG. 5 illustrates a possible generic computer system implementation of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In one aspect of the present invention, a web implemented computer system is provided for
enabling payment for parking, using a mobile device, and also for enabling the management
and/or enforcement of parking.  The computer system provides a comprehensive and
integrated salution that includes one of more meters as described below. Also, the cornputer

system is configured to operate using a prepaid account, with significant advantages described
below.

The computer system provides an integrated platform, including at least one server component
that is operable to interoperate with two or more mobile devices associated with users
registered to the server component, for enabling the registered users to pay for parking by
operation of their mobile device. The server component is configured to enable registered.users
to pay for parking from a wide variety of mobile devices, for example, based on text messaging
communications between a mobile device and the server component, or by aperation of a
mobile application loaded on a mobile device that is a smart phone for example.

The Internet and mobile network implemented computer system of the present invention is
linked through a wireless netwark to one or more parking meters or tower components.
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Significantly, the parking meters of the present invention are configured, and integrated with the
server component, to enable users to initiate one or more wireless communications with the
server component to initiate payment for parking, for example, if the user is not yet registered
with the system and/or the user or registered user is not in possession of a mobile device at the
time sthe is parking.

In addition, the system and its operation, as further explained below, is configured to enable
communication with a wide variety of mobile devices, using a variety of communication
protocols. Significantly, the present invention is configured to enable the operations described
below using text messaging or Short Message Service (SMS) text message or in a similar data
transmigsion protocol.

Further details regarding the operation of the system are provided below.

The system of the invention may be implemented using a number of different collections of
hardware and software elements, FIG. 1, however, illustrates a representative ihplementation
of the system. As shown in FIG, 1, the system may include a web server (100). However, it
should be understood that the web server (100) may be implemented as an assoclated plurality
of servers or server farm, or using a cloud network. The web server (100) may be linked to a
database (102), The web server (100) inciudes a web application (14) in accordance with the
present invention. The web application (14) includes one or more software components, or
embodies one or more software routines, for enabling the server side operations describe in this
disclosure.

The web application (14) may define an administrative area or administrative utility (15) that
may enable administrative users of clients of the operator of the web server (100) to access one
or more administrative functions, or one or more administrative functions dedicated to particular
clients or operators. For example, the web appiication (14) is configured to enable a number of
possible workflows for payment for parking and enforcement. For example, the system of the
present invention permits a range of possible mechanisms for users to pay for parking in a
particular parking spot. In some implementations of the invention it is necessary to provide
information regarding a particular parking spot where the user is parking, and in others for
example only parking zone information is required and this may be obtained by the system
automatically, as explained below. The administrative utility (15) enables administrative users
of the operator to assemble the elements of the workflow for various types of users (e.g. users

&
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parking their vehicle or parking enforcement personnel) based on the various
parking/enforcement features enabled by the present invention. The administrative utility (15)
presents a range of menus enabling the selection of workflow elements including for example
supported types of devices, content of information required from parking users, format and
content of messages sent back to parking users, and so on.

The administrative utility (15) may be configured to include a range of different templates based
on a collection of possible operator preferences, which an administrative user may then
customize for a particular operator, using one or more menus, in 8 manner that is known. It
should be understood that the system is configured to be refatively flexible, and therefore enable
the system to be configured to respond to the variation in parking/enforcement related
requirement from municipality to municipality, or from parking lot owner to parking lot owner, or
parking authority to parking authority, for example. It should be understood that the present
invention enables the integration of various different operators, through the platform of the
present invention, thus permitting significant economies of scale and also a consistent user
experience for individuals.

The server may be linked to a database (102) for storing data, including client data. Client data
may include data related to management of parking operations of the client, including for
example transactional data. The database (102) may be implemented using datapase
technologies that ensure that client data is restricted to only users authorized by the client.

It should be understood that various functions of the web application (14) made available to
clients may be organized into a client dashboard, in a manner that is known. A client dashboard
may provide access to a variety of different features and functions that enable a client (such as
parking authority) to set parking rates, zones, parameters of reminders, administration of
prepaid user accounts and so on,

The web application (14) includes or is linked to a utility that is operable to log a plurality of
parking spots associated with the server, which may be understood as a parking spot manager
(18). In one implementation of the invention, a unique identifier may be provided for each
parking spot under management by operation of the server. The parking spot manager (18)
may include or link to a range of tools for managing parking spots. For example, in one
implementation of the present invention, the parking spot manager (18) may include or be
operable to access map data and may enable users to navigate to specific map areas {0 enable
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access to a variety of maps (and modify parameters such as map resolution) for viewing parking
spots and associated data such as parking spot identifiers, and also managing (creating,
assigning, generating, updating etc.) associated data such as pricing information, statistics for
specific parking spots and the like. It should be understood that the parking spot manager (18)
may include or be linked to one or more map data or map data management tools and
technologies, whether known or to be invented. A skilled reader will understand that map data
functionality, and associated data management tools, can enhance the information access and
management features of the system of the present invention,

The parking spot manager (18), in one implementation, enables administrative users to create
one or more profiles for parking spots, or more commonly for parking spot zones. One or more
menus may be used as an input interface for entering information such as parking pricing,
associated timing information, and optionally associated enforcement penalties. '

Linked to the parking spot manager, the web application (14) optionally may inciude an
enforcement utility (20). The functions of the enforcement utility (20) are further explained
below.

The web application (14) also includes a user administration utility (22). The user administration
utility (22) may be implemented as part of the administration utility (15). The uger administration
utility (22) enables users to register with the system of the present invention and create their
profite on the database (102).

For example, users of the system may be required to provide their license plate numbsr to the
web server (100), and in response the system may provide a user number, which may be
registered to the user's profile stored to the database (102). In one aspect of the present
invention, the user administration utility (22) may require users to provide the following
information to register with the system (A) their name, (B) address, (C) vehicle information
(including license plate number, and optionally year, make and colour of vehicle), and (D)
payment information. Payment information may include any means of payment such as a credit
card number, direct account withdrawal information, electronic payment information such as
PAYPAL™, payment by inclusion in other bills such as wireless carrier bills. it should be
understood that preferably payment information includes merely credentials for enabling
transactions to be processed by a third party such as a financial institution or merchant acquirer.
In other words, the retention by the operator of the system of the present invention of data

74



10

20

25

30

WO 2013/037053 PCT/CA2012/000865

required for processing financial transactions may not be required. The present invention
contemplates the use of a variety of third party technologies and processes for enabling secure
{ransaction processing of payments related to creating or replenishing accounts (25).' The
accounts (25) may be established on the database (102) by eperation of the web application
(14).

The user administration utility (22) may also enable each user to define certain settings in
regards to the operations of the system of the present invention. For example, in order to
optimize operations and display of messages from the web server (100), the user administration
utility (22) may enable the user to provide details regarding his/her mobile device (24) in order

optimize the display of for example text messages initiated by the web server (100) as explained
below,

In addition, the user may for example be able to provide payment settings by operation of the
user administration utifity (22). The user administration utility (22) is operable to define a
running account (25) for each user, which may be established on database (102) and linked to
the user's profile, which account (25) may be debited by operation of the payment utility (26).
The payment utility (26) is best understood as an interface for linking the system of the present
invention to one or more payment systems for processing user payments to the applicable user
account (23) using the requisite authentication data or technology, in a manner that is known.
In this way, the payment utility (28) may consist of an API for a third party payment server (27),
which is operable to link the operations of the platform of the present invention to the third party
payment server (27) for the purposes of processing the financial transactions described herein.

The user administration utility (22) is also operable to debit user accounts (25) based on
initiation of the electronic parking operations enabled by the system of the present invention, as
described below.

The system may include a further authentication/security utility (29) which may include one or
more utilities of restricting access to the resources linked to the web server (100), and also to
prevent hacking of information stored to the database (102), maintaining the privacy of any

personal information, or restricting access to information of one entity only to authorized users
of that entity.

It should be understood that in one aspect of the invention, the system operates on the basis of
prepaid block amounts. This minimizes the number of transactions with third party transaction
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companies such as merchant acquirers, and credit card payment companies. This can
minimize transaction fees for users, and reduce processing load on the system. The pre-
payment mechanism is favourable for the operator of the system and the operators client
(parking operators, parking authorities, municipalities and the like), in providing strong cash flow
without significant or any account receivable expenses.

The user administration utility (22) may enable each user to define one or more payment related
settings. For example, a particular user may authorize the system to automatically debit
specified accounts to replenish his/her running account (25), by a specific amount, for example

upon the running account (25) diminishing to a specific level. Various other payment related
settings are possible.

The web application (14) includes a communication utility (28). The communication utility (28) is
best understood as a series of communication hardware and/or software components that
enable the multi-platform and multi-device communications referenced in this disciosure. The
cammunication utility (28) may be linked to the user administration utility (22) in order to process
communications based on user preferences (whether the operator or the parking payor). The
relevant communications generally fall into two categories: (A) communications with parking

users, and also (B) communications with authorized users who are personnel of clients of the

operator of the system. The first category (A) may be referred to as "parking user

communications”, and the second (B) category may be referred to as *administrative
messages’.

The parking user communications generally relate to the processing of parking operations as
particularized below. The administrative messages are further explained below.

As referred to above, a user of the system may have in their possession a mobile device (24).

As is well known, not all individuals have mobile devices (24) that are smart phones, whereas it
is important that the system address a significant proportion of addressable individuals who may
be park in parking zones associated with the system. In one particular aspect of the invention,
the system is configured to enable the processing of parking operations using text messaging,
as explained below. This is advantageous in that not all parking users have a smart phone for

running the mobile application of the present invention, whereas text messaging is becoming
ubiquitous.

10
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The communication utility (28) is in part configured to assemble parking user communication in
the form of text messages, and also process text messages from registered users to initiate
server operations as explained below.

As stated earlier, the parking spot manager (18) may associate a unique identifier or parking
spot identifier (30) with each parking spot.

|dentifving the Parking Spot or the Parking Zone to the System

In one aspect of the invention, an identifier is determined for the particular parking spot where a
user wishes to park or has parked and now wants to initiate payment for parking by operation of
the system of the present invention. The identification of the particular parking spot has the
advantage of the system identifying the particular spot where a vehicle has parked, which has
implications for certain parking management operations mentioned below, such as tracking of
available parking spots linked to the system, and for example in a particular geographic area,
and also for enforcement of parking violations also as further explained below.

Alternatively, in another implementation of the present invention, identification of a parking zone
rather than a parking spot is required. The parking zone identifier may be associated with
particular parking payment information, for example differing charges and associated time of
day information, and/or parking restrictions, which may be stored to the database (102) by
operation of the parking spot manager (18). Identification of the parking zone by the user,
rather than an identifier for a particular parking spot by the user, has the advantage of greater
conveniance 1o the user because the user does not need to verify the code associated with the
parking spot, and may know the parking zone identifier for the area by memory for example,

The parking spot may be marked with the same identifier or other identifier mapped in the
database (102) to the said parking spot identifier (30). The identifier may consist for exampie of
an alphanumeric code that is painted on a curb or sidewalk, or marked on an article such as a
brick that is integrated with the curb or sidewalk, marked on a wall in the vicinity of the parking
spot, marked on a sign at eye leve! for a vehicle driver, or some other suitable mechanism.

Alternatively, a mobile device (24) may be initiated by a user to send a communication to the
web server (100) to obtain the identifier for the particular parking spot that is currently occupied
by a user, The web server (100) may be operable to initiate one or maore processes linked for
example to location based services supported by the mobile device (24) and/or the associated

11
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mobile application (30) 50 as to identify the approximate location of the mobile device (24) and
based on this determine the probable particular parking spot occupied by the user.

It also should be understood that the meter (34) of the present invention, further described
below, can also play a role in enabling the identification of the particular parking spot occupied
by a particular user at a particular time. In one implementation of the inventian, the meter (34)
may include a parking spot locator (36), implemented using one or more hardware/software
utilities, that enables the meter (34) to cooperate with a mobile device (24) of a user sd as to
enable the identification of the particular parking spot occupied by the user associated with the
mobile device (24). In one example of implementation of this functionality, a user of a mobile
device (24) initiates a communication to a local meter (34) to obtain this information. This
communication may be routed through the wab server (100) to one or more meters (34) in the
general location of the mobile device (24), which may include information far the mobile device
such as a cell number, email, PIN code or other information suitable for sending a
communication to the mobile device (24). The meter (34) then initiates a communication with
the mobile device (24) which communication may include a request for location information from
the mobile device (24). The mobile device (24) may then send a communication to the meter
(34) in reply, with one or more items of location information. This may consist of providing the
identifier for the parking spot referred to earlier (2.9. marked on the curb at the parking spot in
question). Additional information elements may also be provided, which the meter (34) (or the
meter (34) relying on the web server (100)) may then use to calculate the particular parking spot
likely to be occupied by the user, using one or more wireless localization techniques. For
example, in installing the meters (34) a radio map may be established based on known
technologies, and this radio map may be used by the one or more local meters (34) to
communicate with the mobile device (24) and thereby extrapolate its then current location, place
this location within a map established far parking spots associated with the meter, and look up
from a library stored on the meter (34), or otherwise accessible by the meter (34) for example by
engaging in a look up operation invalving the database (102) based on a communication
between the meter (34) and the web server (100).

A skilled resder will understand that the integration of meters (34) in accordance with the
present invention may enable moré precise and more cost effective parking spot identification
using mobile location services than is possible using prior art solutions. GPS solutions for
example may not be precise enough in high rise downtown settings.
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It should be understood that numerous other mechanisms are possible for identifying the
particular parking spot occupied by the user. As explained abave, this information may be
obtained automatically by operation of the system. It should also be understood that in certain
municipalities standard parking ¢harges may exist regardiess of location, and that may vary only
based on time, in which case the location of the parking spot may be less important.

Meter Design

In one aspact of the invention, a representative embodiment of the parking meter (34) of the
present invention is illustrated in FIG. 2a. The parking mater (34) includes a ¢asing, and is
generally formed to assume a post configuration. The material used in making the casing, and
its manufacturing method is preferably selected to provide a structure that is relatively sturdy
and invuinerable to tampering or vandalism. The meter (34) includes a wireless network
connector (40) for establishing a communication link to one or mare wireless networks
agsociated with the operator of the system.

The parking meter (34) of the present invention may include hardware and software suitable for
enabling users to pay for parking using payment cards. This may include a car reader shitable
for reading financial information from credit cards or debit cards, or & contact-less smart card
reader. The parking meter (34) may algo include a screen device suitable for displaying
pertinent information. The parking meter (34) is operable to connect to the server (100) in order
to process transactions, or alternatively to an associated server of a third party payment
processor. It should be understood that the parking meter (34) is also operable to enable a
registered user to pay for parking by deducting one or more amounts from their account (25),
thereby enabling the registered user to the use the parking meter (34), when s/he does not have
a mobile device on their person. Alternatively, a user who is not yet registered to the system

may use the parking meter (34) to park at parking spots associated with the system of the
present invention.

it should be understood that the parking meters (34) of the present invention are operable to
receive or obtain an identifier for the relevant parking spot, for example, by the user entering to
a keyboard made part of the parking meter (34) information identifying the refevant parking spot.
It should be understood that a single parking meter (34), based on the design of the present
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invention, and based on the architecture described, may serve a relatively large number of
parking spots.

It should be understood that in prior art systems, the payment related infrastructure is located in
the meter. This requires deployment in the local meter of the hardware and/or software
infrastructure that is relatively castly to manufacture and maintain. The distributed architecture
of the present invention, wherein the applications that enable the operation of the system are
located on the server (100), provides significant cost saving in terms of the manufacture,
deployment, and maintenance of electronic parking meters. )

In one aspect of the invention, the system is configured to use an integrated communication

protocol to enable seamless transfer of commands across the components of the system of the
present invention.

As ghown in FIG. 2a, the housing (42) includes or is connected to a solar panel (44). The solar
panel (44) may be enabled to charge a suitable energy storage device. '

FIG, 2b includes a possible implementation of the parking meter in accordance with the present
invention, FIG, 2b illustrates more specifically possible electronic components of a particular
implementation of the parking meter design of the present invention. The electronic
components may include a microprocessor (2), and the wireless network connector {10), which
may include an antenna modem (10) and one of more SIM cards for network connectivity. The
parking meter may also inciude one or more cell communication modules (4) or modems for
providing network cbnnectivity via one or more accessible cellular networks, for example using
SIM cards. The wireless network connector (40) is configured to enable the meter (34) to
establish wireless communications with the server (100) to enable essentially the operations
referred to below as between a mobile device (24) and the server (100).

The parking meter may be powered using a battery (12) which may be for example a 6 volt
battery system. A solar panel (1) may be attached to the parking meter casing, in order fo
power the parking meter.

it shouid be understood that the electronic components illustrated in FIG. 2b may be
implemented to a suitable main board.
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The central processing unit (2) or CPU may contain a programmable microprocessor that can
be configured to process any operations required for example for card processing, and to
anable the communications described herein. A display (3) may be linked to the CPU to display
information to the user such as for example parking costs, available account balance for parking
and so on. The parking meter (34) may incorporate for example a reader for contactiess cards
(5), contact card readers (6), or magnetic card readers (7). A set of brackets may be used to
receive one or more host communication cards (SIM cards) to enable communications between
the parking meter (34) and web server (100), utilizing the integrated modem described.

In one implementation, the display (3) may be configured to present a user interface and
functions that are similar to those of the mobile application in order to provide a consistent user
experience, and to provide integration of the meters (34) as an option for using the computer
system of the present invention, for example if the user is not registered to the computer system
or does not have their mabile device on them.

A skilled reader will also appreciate that the configuration of the computer system to enable the
user of prepaid accounts as described provides improvements relative to the use of meters (34).
Processing of transactions from meters (34) connected to a wireless network is generally
relatively siow, or alternative relatively expensive hardware/software/networking infrastructure is
required. This often produces lines of individuals trying to process transactions from meters. In
contrast, the use of prepaid accounts has the further advantage of decreasing infrastructure
requirements at meter, and furthermore decreases wait times. The initiation of a “START
PARKING SESSION" communication to the server component i8 rapid and does not require
significant infrastructure.

In one aspect of the invention, the meters (34) connected to the system require only text
messaging capability, used in the same way as mobile device in accordance with the present

invention.

Parking meter (34) may be configured to accommodate data cable to establish physical data
connections where available.

The parking meter (34) may be operable to provide to the third party payment processor data
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communications including necessary information for processing transactions, This may be
important, for example, if the user is not yet registered to the system of the present invention.

The parking meter (34) may be constructed of durable materials to avoid tampering with the
components disposed ingide the parking meter casing, and to enable anchoring of the parking
meter (34) for example to a sidewalk.

The meter (34) may alsa include a printer (8) for tickets or paper receipts. For users that are not
registered to the system, and therefore the system cannot track payment by the parking payer, it
may be desirable to print a paper ticket which the parking payor may place inside their vehicle
so that it is visible from the outside, as is generally the case using prior art parking payment
meters. The printer may also be used to print paper receipts of payment, if this is desired by
users, however, to reduce waste this option may be configured as an exception, and even a
smali extra charge may be associated with this request.

Itis useful to provide an example of the use of the parking mater (34) of the present invention by
a parking payor or user, The user approaches the communications post and engagéd the
appropriate card reader for example by entering his/her card into the magnelic strip reader slot
(7). The reader obtains the necessary data elements and the CPU (2) directs the
communication modem to establish a communication channel with the web server (100) and/or
one or more servers associated with the third party payment processor(s). The CPU (2) may
prompt the user to provide a user code (for example to register to the system if the user is
registered and does not have his/her mobile device, or PIN code that may be required by the
payment card provider, or to enter the parking payment amount). The CPU (2) may further
direct the communication of this information to the one or more appropriate remote servers.
Subject to authorization by the appropriate servers, the system of the present invention may
authorize the parking by the user, and optionally this message may be displayed by means of
the display (3), and further the web server (100) of the present invention then activates the
parking of the user in the relevant parking spot based on the associated parking parameters for
example parking for the maximum parking time.

When the user is leaving histher parking spot, s’/he may log into the system again, using the
keyboard (9) for example to provide a username or password, for example, or some other
authentication means may be used. The display (3) may present a button that displays
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“LEAVING PARKING SPOT” or equivalent to initiate the related operations using the parking
meter (34). This initiates one or more communications with the web server (100) to deactivate
the parking session of the user, in the particular parking spot, as logged by the web server
(100). The display (3) may display a message such as “YOUR DEPARTURE FROM PARKING
SPOT HAS BEEN LOGGED" or some equivalent. The web server (100) in the background, as
described herein, applies the necessary debits or initiates and logs the associated transactions.
Optionally the display (3) may display the remaining balance of user's account in the system of
the present invention. Also optionally, the user may activate a button on the display (3) to
initiate the printing of a receipt.

It should be understood that the distributed mobile data architecture, and distributed application
architecture described herein, which includes as part of an integrated systems, one or more
meters (34) based on the design described, enables the use of meters that are much lower in
cost to manufacture and to maintain, then is possible based on prior art technologies. Parking
meters (34) may be the object of vandalism, however, based on the fact that in accordance with
the present invention, the meters (34) do not include expensive hardware, nor do they contain
cash, the likelihood of vandalism is low. Also, the meters (34) are easier and more inexpensive
to replace in the event that they are subjected to vandalism.

Qperational Workftows

One aspect of the operational workflow enabled by the present invention is that parking payors
may use a mobile device (24) to activate the server (100) to initiate payment for a parking spot
associated with the system when the user arrives in the parking spot, and terminate payment for
the parking spot when they leave, on a prepaid basis.

Certain aspects of the operational workflow are described in greater detail.

The method of the present invention is best understood as a series of methods encompassing
methods of paying for parking by operation of the system, and also methods of enforcement of
payment by administrators or their agents.

The user is ready to initiate the web server (100) to enable mobile payment a request for

payment for parking in the relevant parking spot, by operation of the web server (100). This
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request is generally initiated by the user inputting to the mobile device (24) information required
to send a request to the web server (100). A suitable input facility may be used such as a
keyboard associated with the mobile device, or for example by accessing a speech-to-text utility
associated with the mobile device (24).

The request to the web server (100) may trigger a series of steps related to payment for parking
using @ mobile device (24). These steps may include: {A) authenticating the user to the web
server (100) (a variety of mechanisms may be used), (B} web server (100) logging the request
from the mobile device (24) to initiate payment for parking from the user of the mabile device
(24), and thereby tracking the user as being parked legitimately, (C) linking a commencement
time with the request to initiate payment for parking, and (D) initiating one or more server
operations and/or communications related to processing parking and/or enforcement operations
based on the parameters established by the operator by configuration of the system (using the
admunistrative utility (15)).

In one implementation, each user is provided a unique code that is used to authenticate to the
system. The code may be for example a series of numbers that may be easily inserted into a

text message for identifying the mobile device to the server component.  Once a user has their

unique code they may be permitted to park in designated areas associated with the computer
system.

The computer system may also incorporate a series of easy to remember codes for structuring
text messages for interacting with the server component. For example " may designate a
command. “1" after a ™" may designate "ACTIVATE A PARKING SESSION" and “2" may
designate “TERMINATE A PARKING SESSION". Various other parameters are possible.

A skilled reader will also appreciate that the meter (34) may be deployed in locations where
users may not have a wireless connection to their mobile device.

One or more mobile devices and one or more meters (34) may be managed and utilized by the
server component, including on a dynamic basis, to obtain up to date infarmation on occupancy
of parking spols in a designated area, in an efficient way, and also in circumstances where
wireless network coverage may not be optimal.  The computer system provides impfoved
parking place occupancy information for enforcement, and also for users to know if parking
spots are available, and where they are available, so that they can locate an available parking
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spot more efficiently (whether in parking garages or for street parking). The computer system
may link to other systems and platforms ta provide location based services for locating parking
spots.

In another implementation, sensors in certain environments may be linked to the computer
system. For example, a sensor may be mounted adjacent to an entrance to a parking garage to
automatically send an “ACTIVATE PARKING SESSION" message to the server component,
and similarly a sensor may be mounted adjacent to an exit to a parking garage to automatically
send a "“TERMINATE PARKING SESSION' message to the server component.

It should be understood that the system enables a range of possibilities for (D). (E) upon receipt
of the request to initiate payment for parking from the user, the web server (100) performs a
lookup of the user's account to determine its balance, and calculates the amount of time based
on the balance that the user can park (which may depend on the location of the parking spot) or
DROP DEAD TIME. (F) if a request to terminate parking is received from the mobile device
(24) before the DROP DEAD TIME, then (G) the web server (100) calculates the remaining
balance in the user's account and sends a PARKING TERMINATION MESSAGE that confirms
termination of the parking, and indicates the parking time start and end time and total cost of
parking. The end of parking may be detected automatically upon the user leaving the general
location of the parking spot paid for by operation of the system.

The PARKING TERMINATION MESSAGE may also include the remaining balance and a
reminder to repienish the account and may include instructions for replenishing the balance.

In one aspect of the present invention, the cammunications between the mobile devics (24) and
the web server (100) may occur based on text messaging. For example, a registered user, may
provide his/her identifier and optionally also his/her license number by means of SMS, or
alternatively by inputting this information to a web page accessible via a mobile device (24).

The web server (100) by operation of the communication utiity (28) may assign a code that
identifies the parking payor, This may be provided to the registered user by any communication
means, such as email notification, text message, or by mail. The code may consist of a short
code or user name or client 1D, which when combined with for example the user's license plate
number is suitable both to identify the user and authenticate him/her to the web server (100).
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This short code is used in the examples set out below, but ather mechanisms for identifying the
registered user to the web server (100) may be used.

(H) The web server (100) may be operable to manage a list of users authorized to park in zones
or parking spots under management by operation of the server (100). This listed may be stored
to the database (102) and updated dynamically based on further transactions described hersin,
1.8, communications indicating the arrival of specific users in specific parking spots, and their
departura through parking termination messages as explained above. It shouid be understood
that the list may be parsed into sub-lists 50 as to define lists of vehicles that are authorized to
park in specific areas. Please see below regarding the use of such lists for enforcement, by
operation of the present invention.

In another aspect of the present invention, the web server (100) is operable to track on an
ongoing basis the balance of each user's account, for example by tracking each user who is
logged in the system as being currently parked, and determining based on their balance and
parking charges applicable for the relevant parking spot, when the account balance will be
exhausted. In one aspect of the system, the communication utility (28) is operable to send one
or more reminders to the user to replenish hig/her account. The content and communication
rules surrounding these reminders may he predetermined as system setting established by
operation of the administration utility. For example, two hours before the exhaustion of account
(25) based on currently accruing parking charges, the communication utility (28) may be
operable to send a message, in a format preferred by the user, for example as an SMS stating
“Your parking account will expire in 2 hours, and you will accrue automatic parking fines of
$45.00 after that, Text *1129 to replenish your account.” Further instructions may be provided
such as the characters to use to indicate replenishment by specific increments.  Many
variations of the messages and overall parking / parking enforcement settings are possible. The
administrative utility (15) presents one or more web interfaces that enable an administrator to
define and manage these settings.

It should be understood that from a user perspective, the present system provides significant
convenience in enabling reminders to replenish accounts, reminders of purchased times about
to expire, and easy to use mechanisms for avoiding parking fines. This will likely result in
greater adherance to parking payment rules, resulting in additional revenue to operators. Some
operators use extensive parking enforcement and indeed the resulting fines may sometimes

20

14



10

20

WO 2013/037053 PCT/CA2012/000865

exceed normal parking revenue, however, the enforcement costs associated assessing and
collecting these fines is very significant indeed, and the enforcement outcomes can fluctuate
and can be difficult to predict. It is far more desirable for operators to optimize revenus using
the system of the present invention.

it should be understood that the server (100) may define a short period of time for enabling
users {0 terminate their payment for parking, by operation of the meter (34), return to their
vehicle and leave.

In one aspect of the invention, payment for parking as indicated above is operable to enable the
updating of the authorized parking list, or authorized parking list for a specific area, as
mentioned above, and also as further discussed below. Upon termination of parking, as
discussed, the meter (34) initiates deduction of the money from the parking time (which may be
linked to the preauthorization processes prior to provision of the ticket by the ticket printer
and/or logging of the parking payor to the lists described.

It should be understood that the display of the meter (34) may be used to display additional
screens and options that may enable the registration of the user to the system to enable use
using their mobile device in future interactions.

In another possible implementation of the present invention, the computer system is configured
to locate a nearby server component to process the transaction.

In another implementation of the present invention, system commands may be linked to short
number combinations for ease of use using text messaging. For example, a three digit code

may be assigned that means (‘I AM PARKING IN ZONE X"). For example “** may designate a
command.

In another implementation of the present invention, the mobile application leverages
connectivity with a vehicle to determine when the ignition of a vehicle has been turned on and
this results in automatic termination of the parking session established with the server
component, -

in another possible implementation, mechanisms may be used to enable ACTIVATION or
DEACTIVATION automatically. For example, sensors associate with entrances to a parking
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garage may initiate an ACTIVATION message, and with exists may initiate a DEACTIVATION
message.

FIGs. 3a to 3e for example illustrates a series of mobile phone interfaces illustrating interactions
between a mobile device (24) and the server (100) for initiating payment for parking using the
mobile application, and based on the operations described herein.

Mobile Application Features

This mobile device may include a mebile application (30) that is configured to interoperate with
the web server (100) of the present invention. The mobile application (30) may be canfigured to
locate and communicate with the web server (100) automatically. The mobile application (30)
may be configured to obtain program updates dynamically from the web server (100) in order to
access updates or upgrades to the mobile application (30), in a manner that is known. The
mobile application (30) may be used for enabling the series of operations described above, but
providing access to a richer interface, In addition, the mobile application may enable for
example a dedicated inbox and outbox for managing communications related to operation of the
system.

The mobile application (30) may also enable a user from a mobile device (24) to access a series
of feature rich options, some of which are described below.

The mobile application (30) may automatically track, and optionally communicate with the web
server (100) to verify, the then current balance of the users account (25). The mobile
application (30) may enable the user to define a series of settings such as alerts within specific
time frames in the event the user's account has reached thresholds of depletion, or in the event
that the user has parked the vehicle and is approaching for example times when parking is
either prohibited or becomes more expensive. '

The mobile application (30) may leverage locations based features of the mobile device (24) for
example to generate (using GPS data) a map of the current vicinity of the user's vehicle, and
based on a communication exchange with the web server (100), obtain a list of parked vehicles
logged to the system of the present invention. The mobile application (30) may include, or be
operable to access map data, indicating available parking spots. The mobile application (30)
may also be operable to relate the map data of available spots with the list of parked vehicies so
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as fo generate a modified map that may highlight using a suitable interface mechanism
available spots in a defined area. It should be understood that iflegally parked vehicles may not
appear using this mechanism, in other words it is possible that in the case of an illegally parked
vehicle, a spot will be erroneously be shown to be free. It should be understood that this aspect
of the invention may be enhanced by using for example sensor arrays. Sensor arrays may be
established for example by integration of sensor components in the meters, configured along
with the placement of the meters to sense whether parking spots associated with the system are
occupied or not. Alternatively, sensors may be integrated with the sidewalk or curb, as
previously mentioned. It should be understood that various other technologies or methods may
be used to enable the sensing of vehicles.

The mobile application (30) may also enable users to access one or more reports from the web
server (100} for axample accessing functions of the reporting utility (50) component of the web
application (14). These may include history of user's account (25), outstanding fines, and so on.

Administration / Enforcement

The system also sends real time information on each vehicle entering and leaving the zone to
one or more supervising attendant (for example to their smart phone) allewing him to apply any
corresponding fines to vehicles that violate the established rules or timeframes. As another
example, a reporting utility (50) is made part of or linked to the web application (14) and
database (102) in order to enable generation of a series of reports, in a variety of formats that
may be used by attendants to enforce parking rules. These reports may include summaries of

transactions related to vehicles entering and leaving a parking zone assigned to a particular
attendant.

For example, attendants rhay be provided with an attendant mobile application (52) to abtain for
example parking zone specific parking map data, essentially as described above in relation to
the map functions of user mobile application (30). For example, the maps presented by
attendant mobile application (52) may be operable to highlight in the presented interface
vehicles that appear to be illegally parked, assuming for example the integration of technology
for sensing when vehicles are occupying a particular parking spot. Alternatively, the maps
presented by the attendant mobile application (52) may be operable to highlight vehicles that
are parked in an authorized manner, indicating parking spot codes as well. During patrolling of
a parking zone by an sttéendant s/he may use this map data to quickly identify spots that
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according to the system ought to be empty. and are not, indicating a vehicle that likely has
parked illegally.

In one embodiment of the present invention, the attendant mobile application implements one or
more enforcement related processes, which may be implemented as an enforcement module
(104) of the attendant mobile application. It should be undeérstood that the enforcement module
(104) may also be implemented as a client application associated with a tablet computer for
example, or device that is also operable to print parking tickets. '

The attendant mobile application (52) is also operable to access data from the web server (100)
regarding vehicles that are parked in an authorized manner, such as license plates of legally
parked vehicles in the area. This enables the attendant to verify whether that a vehicle that
appears, basad on the operation of the system, to be illegally parked isn't in fact legally parked,
but perhaps was moved to another spat, or the parking spot identifier was entered incorrectly.
The architecture and configuration of the present system enables a series of mechanisms for
attendants to verify parking infractions, and log to the web server (100) these verifications, in a
manner that ig linked to the profile of the user.

The administration utility (15) in part enables the operator or parking authority to establish the
rules and preferences associated with the issuance of parking tickets, including for example the
verification steps (if any) required by a parking attendant. It should be understood, that in one
particular embodiment of the invention, it is the parking payor's responsibility to ensure that
information is correctly entered, and that the vehicle is parked in the spot that was authorized for
the payor by operation of the present invention. This enables automatic allocation of parking
fines by operation of the system, which may also ba paid based on operation of the platform,
access to financial data, and the terms and conditions in place between the operatar of the web
server (100) and the user.

It should be understood that the enforcement module of the present invention may be integrated
with a device that enables the printing of parking tickets, or alternatively, tickets may be issued
by aperation of the system electronically, or by accessing the relevant information including
mailing address or other communication information associated with the license plate and
sending the parking ticket automatically.

In one particular aspect of the present invention, the attendant mobile application (52) of the
present invention is operable to indicate the location of vehicles where their parking is about to
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expire, for example because their account has not replenished, including the time between
current time and the time of such expiry. This enables the enforcement officers to plan their
patrols efficiently, to issue tickets and/or verify infraction related information, or collect additional
information such as the taking of photos using their mobile device, which the attendant mobile
application (52) may upload automatically to the web server (100), and associated with the
profile for the relevant user, stored to the database (102). This information may be used in the
event that a parking infraction is challenged by a user. In addition, the web server (100) may
implement rules for applying a parking infraction automatically, and also rules for determining
alternatively when further verification may be required. The maps presented by the attendant
mobile application (52) may also indicate locations of vehicles where such verification is
believed to be required.

It should be understood that the mechanisms described above significantly reduce the costs of
enforcement, which normally take up a large proportion of the parking revenue.

It should be understood that the present invention may be extended by linking the invention with
other technologies or processes useful in the monitoring the location of objects such as vehicles
within predetermined area, and also their entry or departure from such predeterminad areas.

General

It will be appreciated that any module or component exemplified herein that executes
instructions may include or otherwise have access to computer readable media such as storage
media, computer storage media, or data storage devices (removable and/or non-removable)
such as, for example, magnetic disks, optical disks, tape, and other forms of computer readable
media. Computer storage media may include volatile and non-volatile, removable and non-
removable media implemented in any method or technology for storage of information, sdch as
computer readable instructions, data structures, program modules, or other data. Examples of
computer storage media include RAM, ROM, EEPROM, flash memory or other memory
technology, CD-RQM, digital versatile disks (DVD), blue-ray disks, or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired information and which can be
accessed by an application, module, or both. Any such computer storage media may be part of
the mobile device, tracking module, object tracking application, etc., or accessible or
connectable thereto. Any application or module herein described may be implemented using
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computer readable/executable instructions that may be stored or otherwise held by such

mputer readable media. FIG. 5 illustrates a poseible generic computer system for

implementing the described invention,
It will also be appreciated that the block configurations, screen shots, and flow charts provided
herein are for illustrative purposes only and various modifications thereof are applicable within

the principles discussed herein.

Although the above principles have been described with reference to certain specific

embodiments, various modifications thereof will be apparent to those skilled in the art without
departing from the scope of the invention and the claims appended hereto. Other modifications

are therefore possible.

26



95

WO 2013/037053 PCT/CA2012/000865

CLAIMS:

10

15

20

A mobile network implemented parking payment computer system is provided,
characterized in that the computer system comprises:

(a) one of more server computers, connected to a computer network, and also
connected to one or more mobile networks by means of a wireless gateway;

(b) a server application linked to the one or more server computers, the server
application providing:

(i a parking payment utility that enables two or more users using their
mobile device(s) to initiate one or more operations for:

(A) identifying a parking spot occupied or to be occupied by a
particular user; and

(B) initiation of payment for parking by operation of a payment
component of the server application; and

(¢ at least one parking meter configured to communicate with the server application,
and enabling the two or more users to initiate payment for parking even if a
particular user is not registered to the server application, or even if a paricular
user is not in possession of their mobile device(s) at the time of parking;

wherein the one or more web servers and the at least one parking meter provide an
integrated solution for mabile parking payment,

The computer system of claim 1, wherein computer system is linked to one or more
payment processing systems, and the parking payment utility enables the creation of
one or more prepaid accounts.

The computer system of claim 1, wherein the computer system further comprises a
communication utility, wherein the communication utility includes text messaging
functionality, and enables users to communicate with the server computer in order to
engage in mobile parking transactions using text messaging.
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4, The computer system of ¢laim 3, wherein the user utilizes text messaging using either
his/her mobile device or the parking meter, in order to engage in mobile parking
transactions with the server computer. ’

5. The computer system of claim 1, wherein the parking meter is configured to support
) automated identification of parking spots occupied by a particular user.

6. The computer system of claim 1, wherein;

(@) a user sends to the server computer user credentials, parking spot location
information, and an “activate parking” request to the server computer,

(b) the server computer receives the information in (@) and accesses parking
’ 10 payment parameters associated with the parking spot location, and optionally
also the user,

(¢) the server computer accesses a profie for the user, and obtains information
regarding the current prepaid account for the user; or

(d) if the current prepaid account meets one or more threshold parameters, the
15 | server computer debits the prepaid account based on the time elapsed between
the “activate parking” request, and a “terminate parking request’.

7. The computer system of claim 6, wherein the server computer sends one or more
communications, based on one or mora established communication parameters, to
remind the user regarding one or more of.

20 {a) the current prepaid account amount for the uger;

(b) parking time elapsed and optionally associated parking charges based on a
current mobile parking payment session;

(¢)  warnings that paid parking has elapsed, and optionally wamings as to parking
fines, based on a current mobile parking payment session; '

25 (d) time available based on the applicable parking payment parameters before the
prepaid account is depleted;
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(e) reminders to replenish the prepaid account amount; or
) authorization to replenish the prepaid account based on a specified amount.

The computer system of claim 1, wherein the server application provides an
administration utility that enables users to set various parameters including payment
card information, payment preferences, and system notification preferences.

The computer system of claim 1, wherein the computer system is operable to detect
when a user has amived in a particular parking lacation and automatically initiate a
mobile parking payment session, and detect when a user has departed from the
particular parking locations and automatically terminate the mobile parking payment
session.

The computer system of claim 1, wherein the server applicatian includes an enforcement
module that provides one or more tools for use by parking enforcers to obtain:

(a) information regarding vehicles parked in an area that are the subject of mobile
parking payment sessions; and

(b)  information regarding vehicles parked in an area in an unauthorized manner.

A camputer implemented method for enabling mobile parking payments, characterized in
that the method comprises:

(a) a user providing to a mobile device user credentials, parking spot tocation
information, and an "activate parking” request, and initiating this information to be
sent by his/her mobile device to a server computer,

(b)  the server computer receiving the information in (a)} and accessing parking
payment parameters associated with the parking spot location, and optionally
also the user;

(¢)  the server computer accessing a prafile for the user, and obtaining information
regarding the current prepaid account for the user; and

(d) if the current prepaid account meets one or more threshold parameters, the
server computer authorizing the user to park at the parking spot location, and
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debiting e prepaid account based on the time elapsed between the "activate
parking” request, and a "terminate parking request”.

The method of claim 11, wherein the communications between the mobile device and
the server computer are text messages.

The method of claim 11, comprising the further step of the server computer sending one
or more communications to the mobile device, based on one or more established
communication parameters, to remind the user regarding one or more of;

(a)

!

(©)

(d)

()
)

the current prepaid account amount for the user;

parking time elapsed and optionally associated parking charges based on a
current mobile parking payment session;

warnings that paid parking has elapsed, and optionally warnings as to parking
fines, based on a current mobile parking payment session;

time available based an the applicable parking payment parameters before the
prepaid account is depleted; '

reminders to replenish the prepaid account amount; or

authorization to replenish the prepaid account baged on a specified amount,
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SYSTEM AND METHOD FOR INTEGRATED MOBILE PARKING PAYMENTS

FIELD OF THE INVENTION

The present invention relates generally to parking systems enabling use of a mobile device for
payment. The present invention relates more particularly to mobile networks and mobile

applications for enabling use of a mobile device for managing parking of a vehicle, and payment
for parking. '

BACKGROUND OF THE INVENTION

Public parking areas are usually administered by municipalities or private owners, or managers
appointed by either of these. The costs associated with administration of parking areas are
significant. These may include human resources (e.g. parking attendants or parking
enforcement personnel). Prior art technologies for controlling access to parking spaces and for
administering parking payments are relatively expensive to purchase, and to maintain. Parking
systems are often the targets of theft and vandalism, especially in large cities. These problems
are especially pronounced in parking areas outside of parking lots, for example, in public
parking zones such as paid street parking spots. Public parking zones are usually administered
by city administrators, and these are aspecially difficult and costly o manage. The revenues
generated by municipalities are significant but because of significant costs, there is an

opportunity for a more efficient system for administering public parking zones, including
associated enforcement.

SUMMARY OF THE INVENTION

In one aspect of the present invention, a web and mobile network implemented system is
provided for enabling payment for parking, using a mobile device, and also for enabling the
management and/or enforcement of parking. The system provides an integrated platform,
including at least one server component that is operable to interoperate with two or more mobile
devices associated with users registered to the server component, for enabling the registered
users to pay for parking by operation of their mobile device. The server component is
configured to enable registered users to pay for parking from a wide variety of mobile devices,
for example, based on text messaging communications between a mobile device and the server
component, or by operation of a mobile application loaded on a mobile device that is a smart



10

15

20

25

30

PCT/CA2012/000865

phone for example. The web implemented system is linked through a wireless network to one
or more parking meters or tower components. Significantly, the parking meters of the present
invention are configured, and integrated with the server component, to enable users to initiate
one or more wireless communications with the server component to initiate payment for parking,
for example, even if the user is not registered with the system and/or the user or registered user
is not in possession of a mobile device at the time s/he wishes to park or pay for parking.

The integration of the server component, that is web and mobile network implemented, with
mobile devices by operation of the mobile messaging functionality integrated in the server
component, or by operation of the mobile application described herein, and also with the parking
meters or tower components, as described herein, provides the integrated parking payment
system architecture of the invention. This integrated parking payment architecture is novel and
highly innovative, and provides significant flexibility in enabling users 1o utilize mobile payment
technology through a number of different workflow (detailed below) that enable operators of the
present invention to enable virtually an entire population to engage in mobile parking payment.
This aspect of the invention is critical to user adoption, which in tum provides significant
advantages to operators.

More particularly, the present system, in enabling registered users to use a mobile device to pay
for parking, and provides the associated, low cost parking meters of the present invention for
use by non-registered users, or registered users who do not have their mobile device with them.
This aspect of the system of the present invention enables a system that is cost effective and
also addresses substantially all of the parking public, with few bariers to adoption.

Ancther advantage of the system of the present invention is that a single system may be used
for administering public parking zones and also parking lots. This enables for example

municipalities to take advantage of critical mass, and associated reductions in cost and greater
efficiency.

The system of the present invention is designed to be cost effective. Prior art solutions
generally include parking meters that are hardware and software intensive, and costly to
manufacture and to maintain.

In this respect, before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of construction and to
the arrangements of the components set forth in the following description or illustrated in the

\
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drawings. The invention is capable of other embodiments and of being practiced and carried out
in various ways. Also, it is to be understood that the phraseology and terminology employed
herein are for the purpose of description and should not be regarded as limiting.

DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an exemplary system diagram of a mobile parking payment and enforcement
system, in accordance with one embodiment of the present invention.

FIG. 2a depicts a perspective view of a representative embodiment of the tower component of
the present invention.

FIG. 2b depicts a circuit diagram illustrating one present invention

FIGs. 3a to 3e depict representative screen shots presented by the mobile application of the
present invention.

FIGs. 4a to 4d show representative screen shots of administrative interfaces of the web
application of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

In one aspect of the present invention, a web implemented system is provided for enabling
payment for parking, using a mobile device, and also for enabling the management and/or
enforcement of parking. The system provides an integrated platform, including at least one
server component that is operable to interoperate with two or more mobile devices associated
with users registered to the server component, for enabling the registered users to pay for
parking by operation of their mobile device. The server component is configured to enable
registered users to pay for parking from a wide variety of mobile devices, for example, based on
text messaging communications between a mobile device and the server component, or by
operation of a mobile application loaded on a mobile device that is a smart phone for example.
The web and mobile network implemented system is linked through a wireless network to one or
maore parking meters or tower components. Significantly, the parking meters of the present
invention are configured, and integrated with the server component, to enable users to initiate
one or more wireless communications with the server component to initiate payment for parking,
for example, if the user is not yet registered with the system and/or the user or registered user is
not in possession of a mobile device at the time s/he is parking.
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In addition, the system and its operation, as further explained below, is configured to enable
communication with a wide variety of mobile devices, using a variety of communication
protocols. Significantly, the present invention is configured to enable the operations described
below using text messaging or Short Message Service (SMS) text message or in a similar data
transmission protocol. '

Further details regarding the operation of the system are provided below.

The system of the invention may be implemented using a number of different collections of
hardware and software elements, FIG. 1, however, illustrates a representative implementation
of the system. As shown in FIG. 1, the system may include a web server (100). However, it
should be understood that the web server (100) may be implemented as an associated plurality
of servers or server famm, or using a cloud network. The web server (100) may be linked to a
database (102). The web server (100) includes a web application {14) in accordance with the
present invention. The web application (14) includes one or more software compoﬁents, or
embodies one or more software routines, for enabling the server side operations describe in this
disclosure.

The web application (14) may define an administrative area or administrative utility (15) that
may enable administrative users of clients of the operator of the web server (100) to access one
or more administrative functions, or one or more administrative functions dedicated to particular
clients or operators. For example, the web application (14) is configured to enable a number of
possible workflows for payment for parking and enforcement. For example, the system of the
present invention permits a range of possible mechanisms for users to pay for parking in a
particular parking spot. In some implementations of the invention it is necessary to provide
information regarding a particular parking spot where the user is parking, and in others for
example only parking zone information is required and this may be obtained by the system
automatically, as explained below. The administrative utility (15) enables administrative users
of the operator to assemble the elements of the workflow for various types of users (e.g. users
parking their vehicle or parking enforcement personnel) based on the various
parking/enforcement features enabled by the present invention. The administrative ufility (15)
presents a range of menus enabling the selection of workflow elements including for example
supported types of devices, content of information required from parking users, format and
content of messages sent back to parking users, and so on. The administrative utility (15) may
be configured to include a range of different templates based on a collection of possible
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operator preferences, which an administrative user may then customize for a particular
operator, using one or more menus, in a manner that is known. It should be understood that
the system is configured to be relatively flexible, and therefore enable the system to be
configured to respond to the variation in parking/enforcement related requirement from
municipality to municipality, or from parking lot owner to parking lot owner, or parking authority
to parking authority, for example. It should be understood that the present invention enables the
integration of various different operators, through the platform of the present invention, thus
permitting significant economies of scale and also a consistent user experience for individuals.

The server may be linked to a database (102) for storing data, including client data. Client data
may include data related to management of parking operations of the client, including for
example transactional data. The database (102) may be implemented using database
technologies that ensure that client data is restricted to only users authorized by the client. It
should be understood that various functions of the web application (14) made available to
clients may be organized into a client dashboard, in a manner that is known.

The web application (14) includes or is linked to a utility that is operable to log a plurality of
parking spots associated with the server, which may be understood as a parking spot manager
(18). In one implementation of the invention, a unique identifier may be provided for each
parking spot under management by operation of the server. The parking spot manager (18)
may include or link to a range of tools for managing parking spots. For example, in one
implementation of the present invention, the parking spot manager (18) may include or be
operable to access map data and may enable users to navigate to specific map areas to enable
access fo a variety of maps (and modify parameters such as map resolution) for viewing parking
spots and associated data such as parking spot identifiers, and also managing (creating,
assigning, generating, updating etc.) associated data such as pricing information, statistics for
specific parking spots and the like. It should be understood that the parking spot manager (18)
may include or be linked to one or more map data or map data management tools and
technologies, whether known or to be invented. A skilled reader will understand that map data
functionality, and associated data management tools, can enhance the information access and
management features of the system of the present invention.

The parkipg spot manager (18), in one implementation, enables administrative users to create
one or more profiles for parking spots, or more commonly for parking spot zones. One or more
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menus may be used as an input interface for entering information such as parking pricing,
associated timing information, and optionally associated enforcement penalties.

Linked to the parking spot manager, the web application (14) optionally may include an
enforcement utility (20). The functions of the enforcement utility (20) are further explained
below.

The web application (14) also includes a user administration utility (22). The user administration
utility (22) may be implemented as part of the administration utility (15). The user administration
utility (22) enables users to register with the system of the present invention and create their
profile on the database (102). For example, users of the system may be required to provide
their license plate number to the web server (100), and in response the system may provide a
user number, which may be registered to the user’s profile stored to the database (102). Inone
aspect of the present invention, the user administration utility (22) may require users to provide
the following information to register with the system (A) their name, (B) address, (C) vehicle
information (including license plate number, and optionally year, make and colour of vehicle),
and (D) payment information. Payment information may include any means of payment such as
a credit card number, direct account withdrawal information, slectronic payment information
such as PAYPAL™, payment by inclusion in other bills such as wireless carrier bills. It should
be understood that preferably payment information includes merely credentials for enabling
transactions to be processed by a third party such as a financial institution or merchant acquirer.
In other words, the retention by the operator of the system of the present invention of data
required for processing financial transactions may not be required. The present invention
contemplates the use of a variety of third party technologies and processes for enabling secure
transaction processing of payments related to creating or replenishing accounts (25). The

accounts (25) may be established on the database (102) by operation of the web application
(14).

The user administration utility (22) may also enable each user to define certain settings in
regards to the operations of the system of the present invention. For example, in order to
optimize operations and display of messages from the web server (100), the user administration
utility (22) may enable the user to provide details regarding his/her mobile device (24) in order
optimize the display of for example text messages initiated by the web server (100) as explained
below.
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In addition, the user may for example be able to provide payment settings by operation of the
user administration utility (22). The user administration utility (22) is operable to define a
running account (25) for sach user, which may be established on database (102) and linked to
the user’s profile, which account (25) may be debited by operation of the payment utility (26).
The payment utility (26) is best understood as an interface for linking the system of the present
invention to one or more payment systems for processing user payments to the applicable user
account (25) using the requisite authentication data or technology, in a manner that is known.
In this way, the payment utility (26) may consist of an AP for a third party payment server (27),
which is operable to link the operations of the platiorm of the present invention to the third party
payment server (27) for the purposes of processing the financial transactions described herein.

The user administration utility (22) is also operable to debit user accounts (25) based on
initiation of the electronic parking operations enabled by the system of the present invention, as

described below.

The system may include a further authentication/security utility (29) which may include one or
more utilities of restricting access to the resources linked to the web server (100), and also to
prevent hacking of information stored to the database (102), maintaining the privacy of any
personal information, or restricting access to information of one entity only to authorized users
of that entity.

It should be understood that in one aspect of the invention, the system operates on the basis of
prepaid block amounts. This minimizes the humber of transactions with third party transaction
companies such as merchant acquirers, and credit card payment companies. This can
minimize transaction fees for users, and reduce processing load on the system. The pre-
payment mechanism is favourable for the operator of the system and the operators client
(parking operators, parking authorities, municipalities and the like), in providing strong cash flow
without significant or any account receivable expenses.

The user administration utility (22) may enable each user to define one or more payment related
seftings. For example, a particular user may authorize the system to automatically debit
specified accounts to replenish histher running account (25), by a specific amount, for example
upon the running account (25) diminishing to a specific level. Various other payment related

settings are possible.



10

15

20

25

30

L

PCT/CA2012/000865

The web application (14) includes a communication utility (28). The communication utility (28) is
best understood as a series of communication hardware and/or software components that
enable the multi-platform and multi-device communications referenced in this disclosure. The
communication utility (28) may be linked to the user administration utility (22) in order to process
communications based on user preferences (whether the operator or the parking payor). The
relevant communications generally fall into two categories: (A) communications with parking
users, and also with authorized users who are personnel of clients of the operator of the system.
The first category (A) may be referred to as "parking user communications”, and the second (B)
category may be referred to as “administrative messages”.

The parking user communications generally relate to the processing of parking operations as
particularized below. The administrative messages are further explained below.

As referred to above, a user of the system may have in their possession a mobile device (24).

As is well known, not all individuals have mobile devices (24) that are smart phones, whereas it
is important that the system address a significant proportion of addressable individuals who may
be park in parking zones associated with the system. In one particular aspect of the invention,
the system is configured to enable the processing of parking operations using text messaging,
as explained below. This is advantageous in that not all parking users have a smart phone for

running the mobile application of the present invention, whereas text messaging is becoming
ubiguitous.

The communication utility (28) is in part configured to assemble parking user communication in

the form of text messages, and also process text messages from registered users to initiate
server operations as explained below.

As stated earlier, the parking spot manager (18) may associate a unique identifier or parking
spot identifier (30) with each parking spot.

Identifying the Parking Spot or the Parking Zone to the System

In one aspect of the invention, an identifier is determined for the particular parking spot where a
user wishes to park or has parked and now wants fo initiate payment for parking by operation of
the system of the present invention. The identification of the particular parking spot has the
advantage of the system identifying the particular spot where a vehicle has parked, which has
implications for certain parking management operations mentioned below, such as tracking of
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available parking spots linked to the system, and for example in a particular geographic area,
and also for enforcement of parking violations also as further explained below.

Alternatively, in another implementation of the present invention, identification of a parking zone
rather than a parking spot is required. The parking zone identifier may be associated with
particular parking payment information, for example differing charges and associated time of
day information, and/or parking restrictions, which may be stored to the database (102) by
operation of the parking spot manager (18). Identification of the parking zone by the user,
rather than an identifier for a particular parking spot by the user, has the advantage of greater
convenience to the user because the user does not need to verify the code associated with the
parking spot, and may know the parking zone identifier for the area by memory for example.

The parking spot may be marked with the same identifier or other identifier mapped in the
database (102) to the said parking spot identifier (30). The identifier may consist for example of
an alphanumeric code that is painted on a curb or sidewalk, or marked on an article such as a
brick that is integrated with the curb or sidewalk, marked on a wall in the vicinity of the parking
spot, marked on a sign at eye level for a vehicle driver, or some other suitable mechanism.

Alternatively, a mobile device (24) may be initiated by a user to send a communication to the
web server (100) to obtain the identifier for the particular parking spot that is currently occupied
by a user. The web server (100) may be operable to initiate one or more processes linked for
example to location based services supported by the mobile device (24) andlor the associated
mobile application (30) so as to identify the approximate location of the mobile device (24) and
based on this determine the probable particular parking spot occupied by the user.

It also should be understood that the meter (34) of the present invention, further described
below, can also play a role in enabling the identification of the particular parking spot occupied
by a particular user at a particular time. In one implementation of the invention, the meter (34)
may include a parking spot locator (36), implemented using one or more hardware/software
utilities, that enables the meter (34) to cooperate with a mobile device (24) of a user so as to
enable the identification of the particular parking spot occupied by the user associated with the
mobile device (24). In one example of implementation of this functionality, a user of a mobile
device (24) initiates a communication to a local meter (34) to obtain this information. This
communication may be routed through the web server (100) to one or more meters (34) in the
general location of the mobile device (24), which may include information for the mobile device
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such as a cell number, email, PIN code or other information suitable for sending a
communication to the mobile device (24). The meter (34) then initiates a communication with
the mobile device (24) which communication may include a request for location information from
the mobile device (24). The mobile device (24) may then send a communication to the meter
(34} in reply, with one or more items of location information. This may consist of providing the
identifier for the parking spot referred to earlier (e.g. marked on the curb at the parking spot in
question). Additional information elements may also be provided, which the meter (34) (or the
meter (34) relying on the web server (100)) may then use to calculate the particular parking spot
likely to be occupied by the user, using one or more wireless localization techniques. For
example, in installing the meters (34) a radio map may be established based on known
technologies, and this radio map may be used by the one or more local meters (34) to
communicate with the mobile device (24) and thereby extrapolate its then current location, place
this location within a map established for parking spots associated with the meter, and look up
from a library stored on the meter (34), or otherwise accessible by the meter (34) for example by
engaging in a look up operation involving the database (102) based on a communication
between the meter (34) and the web server (100).

it should be understoed that numerous other mechanisms are possible for identifying the
particular parking spot occupied by the user. As explained above, this information may be
obtained automatically by operation of the system. It should also be understood that in certain
municipalities standard parking charges may exist regardless of location, and that may vary only
based on time, in which case the location of the parking spot may be less important.

Meter Design

In one aspect of the invention, a representative embodiment of the parking meter (34) of the
present invention is illustrated in FIG. 2a. The parking mater (34) includes a casing, and is
generally formed to assume a post configuration. The material used in making the casing, and
its manufacturing method is preferably selected to provide a structure that is relatively sturdy
and invulnerable to tampering or vandalism. The meter (34) includes a wireless network
connector (40) for establishing a communication link to one or more wireless networks
associated with the operator of the system.

10
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The parking meter (34) of the present invention may include hardware and software suitable for
enabling users to pay for parking using payment cards. This may include a car reader suitable
for reading financial information from credit cards or debit cards, or a contact-less smart card
reader. The parking meter (34) may also include a screen device suitable for displaying
pertinent information. The parking meter (34) is operable to connect to the server (100) in order
to process transactions, or alternatively to an associated server of a third party payment
processor. |t should be understood that the parking meter (34) is also operable to enable a
registered user to pay for parking by deducting one or more amounts from their account (25),
thereby enabling the registered user to the use the parking meter (34), when s/he does not have
a mobile device on their person. Alternatively, a user who is not yet registered to the system
may use the parking meter (34) to park at parking spots associated with the system of the
present invention.

It should be understood that the parking meters (34) of the present invention are operable to
receive or obtain an identifier for the relevant parking spot, for example, by the user entering to
a keyboard made part of the parking meter (34) information identifying the relevant parking spot.
It should be understood that a single parking meter (34), based on the design of the present
invention, and based on the architecture described, may serve a relatively large number of
parking spots.

It should be understood that in'prior art systems, the payment related infrastructure is located in
the meter. This requires deployment in the local meter of the hardware and/or software
infrastructure that is relatively costly to manufacture and maintain. The distributed architecture
of the present invention, wherein the applications that enable the operation of the system are
located on the server (100), provides significant cost saving in terms of the manufacture,
deployment, and maintenance of electronic parking meters.

In one aspect of the invention, the system is configured to use an integrated communication
protocol to enable seamless transfer of commands across the components of the system of the

present invention.

As shown in FIG. 2a, the housing (42) includes or is connected to a solar panel (44). The solar
panel (44) may be enabled to charge a suitable energy storage device.

11
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FIG. 2b includes a possible implementation of the parking meter in accordance with the present
invention. FIG. 2b illustrates more specifically possible electronic components of a particular
implementation of the parking meter design of the present invention. The electronic
components may include a microprocessor (2), and the wireless network connector (10), which
may include an antenna modem (10) and one of more SIM cards for network connectivity. The
parking meter may alsc include one or more cell communication modules (4) or modems for
providing network connectivity via one or more accessible cellular networks, for example using
SIM cards.  The wireless network connector (40) is configured to enable the meter (34) to
establish wireless communications with the server (100) to enable essentially the operations
referred to below as between a mobile device (24) and the server (100).

The parking meter may be powered using a battery (12) which may be for example a 6 volt

battery system. A solar panel (1) may be attached to the parking meter casing, in order to
power the parking meter.

It should be understood that the electronic components illustrated in FIG. 2b may be
implemented to a suitable main board.

The central processing unit (2) of CPU contains a programmable microprocessor that can be
configured to process any operations required for example for card processing, and to enable
the communications described herein. A display (3) is linked to the CPU to display information
to the user such as for example parking costs, available account balance for parking and so on.
The parking meter (34) may incorporate for example a reader for contactless cards (5), a
contact card readers (6), or a magnetic card readers (7). A set of brackets may be used to
receive one or more host communication cards (SIM cards) to enable communications between
the parking meter (34) and web server (100), utilizing the integrated modem described.

Parking meter (34) is configured to accommodate data cable to establish physical data
connections where available.

The parking meter (34) may be operable to provide to the third party payment processor data

communications including necessary information for processing transactions. This is important,
for example, if the user is not yet registered to the system of the present invention.

12
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The parking meter (34) may be constructed of durable materials to avoid tampering with the

components disposed inside the parking meter casing, and to enable anchoring of the parking
meter (34) for example to a sidewalk.

The meter (34) may also include a printer (8) for tickets or paper receipts. For users that are not
registered to the system, and therefore the system cannot track payment by the parking payor, it
may be desirable to print a paper ticket which the parking payor may place inside their vehicle
so that it is visible from the outside, as is generally the case using prior art parking payment
meters. The printer may also be used to print paper receipts of payment, if this is desired by
users, however, to reduce waste this option may be configured as an exception, and even a
small extra charge may be associated with this request.

It is useful to provide an example of the use of the parking mater (34) of the present invention by
a parking payor or user. The user approaches the communications post and engaged the
appropriate card reader for example by entering his/her card into the magnetic strip reader slot
(7). The reader obtains the necessary data elements and the CPU (2) directs the
communication modem to establish a communication channel with the web server (100) and/or
one or more servers associated with the third party payment processor(s). The CPU (2) may
prompt the user to provide a user code (for example to register to the system if the user is
registered and does not have histher mobile device, or PIN code that may be required by the
payment card provider, or to enter the parking payment amount). The CPU (2) may further
direct the communication of this information to the one or more appropriate remote servers.
Subject to authorization by the appropriate servers, the system of the present invention may
authorize the parking by the user, and optionally this message may be displayed by means of
the display (3), and further the web server (100) of the present invention then activates the

parking of the user in the relevant parking spot based on the associated parking parameters for
example parking for the maximum parking time.

When the user is leaving histher parking spot, s/he may log into the system again, using the
keyboard (9) for example to provide a username or password, for example, or some other
authentication means may be used. The display (3) may present a button that displays
“LEAVING PARKING SPOT" or equivalent to initiate the related operations using the parking
meter (34). This initiates one or more communications with the web server (100) to deactivate
the parking session of the user, in the particular parking spot, as logged by the web server

13
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(100). The display (3) may display a message such as “YOUR DEPARTURE FROM PARKING
SPOT HAS BEEN LOGGED" or some equivalent. The web server (100) in the background, as
described herein, applies the necessary debits or initiates and logs the assaciated transactions.
Optionally the display {3) may display the remaining balance of user's account in the system of
the present invention. Also optionally, the user may activate a button on the display (3) to
initiate the printing of a receipt.

it should be understood that the distributed mobile data architecture, and distributed application
architecture described herein, which includes as part of an integrated systems, one or more
meters (34) based on the design described, enables the use of meters that are much lower in
cost to manufacture and to maintain, then is possible based on prior art technologies. Parking
Meters (34) may be the object of vandalism, however, based on the fact that in accordance with
the present invention, the meters (34) do not include expensive hardware, nor do they contain
cash, the likelihood of vandalism is low. Also, the meters (34) are easier and more inexpensive
to replace in the event that they are subjected to vandalism.

Operational Workflows

One aspect of the operational workflow enabled by the present invention is that parking payors
may use a mobile device (24) to activate the server (100) to initiate payment for a parking spot
associated with the system when the user arrives in the parking spot, and terminate payment for
the parking spot when they leave, on a prepaid basis.

Certain aspects of the operational workflow are described in greater detail.

The method of the present invention is best understood as a series of methods encompassing
methods of paying for parking by operation of the system, and also methods of enforcement of
payment by administrators or their agents.

The user is ready to initiate the web server (100) to enable mobile payment a request for
payment for parking in the relevant parking spot, by operation of the web server (100). This
request is generally initiated by the user inputting to the mobile device (24) information required
to send a request to the web server (100). A suitable input facility may be used such as a

14
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keyboard associated with the mobile device, or for example by accessing a speech-to-text utility
associated with the mobile device (24).

The request to the web server (100) may trigger a series of steps related to payment for parking
using a mobile device (24). These steps may include: (A) authenticating the user to the web
server (100) (a variety of mechanisms may be used), (B) web server (100) logging the request
from the mobile device (24) to initiate payment for parking from the user of the mobile device
(24), and thereby tracking the user as being parked legitimately, (C) linking a commencement
time with the request to initiate payment for parking, and (D) initiating one or more server
operations and/or communications related to processing parking and/or enforcement operations
based on the parameters established by the operator by configuration of the system (using the
administrative utility (15)).

It should be understood that the system enables a range of possibilities for (D). (E) upon receipt
of the request to initiate payment for parking from the user, the web server (100) performs a
lookup of the user's account to determine its balance, and calculates the amount of time based
on the balance that the user can park (which may depend on the location of the parking spot) or
DROP DEAD TIME. (F) If a request to terminate parking is received from the mobile device
(24) before the DROP DEAD TIME, then (G) the web server (100) calculates the remaining
balance in the user's account and sends a PARKING TERMINATION MESSAGE that confirms
termination of the parking, and indicates the parking time start and end time and total cost of
parking. The end of parking may be detected automatically upon the user leaving the general
location of the parking spot paid for by operation of the system.

The PARKING TERMINATION MESSAGE may also include the remaining balance and a
reminder to replenish the account and may include instructions for replenishing the balance.

In one aspect of the present invention, the communications between the mobile device (24) and
the web server (100) may occur based on text messaging. For example, a registered user, may
provide histher identifier and optionally also his/her license number by means of SMS, or
alternatively by inputting this information to a web page accessible via a mobile device (24).

The web server (100) by operation of the communication utility (28) may assign a code that
identifies the parking payor. This may be provided to the registered user by any communication
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means, such as email notification, text message, or by mail. The code may consist of a short
code or user name or client ID, which when combined with for example the user’s license plate
number is suitable both to identify the user and authenticate him/her to the web server (100).
This short code is used in the examples set out below, but other mechanisms for identifying the
registered user to the web server (100) may be used.

(H) The web server (100) may be operable to manage a list of users authorized to park in zones
or parking spots under management by operation of the server (100). This listed may be stored
to the database (102) and updated dynamically based on further transactions described herein,
i.e. communications indicating the arrival of specific users in specific parking spots, and their
departure through parking temmination messages as explained above. It should be understood
that the list may be parsed into sub-lists so as to define lists of \}ehicles that are authorized to
park in specific areas. Please see below regarding the use of such lists for enforcement, by
operation of the present invention.

In another aspect of the present invention, the web server (100) is operable to track on an
ongoing basis the balance of each user's account, for example by tracking each user who is
logged in the system as being currently parked, and determining based on their balance and
parking charges applicable for the relevant parking spot, when the account balance will be
exhausted. In one aspect of the system, the communication utility (28) is operable to send one
or more reminders to the user to replenish his/her account. The content and communication
rules surrounding these reminders may be predetermined as system setting established by
operation of the administration utility. For example, two hours before the exhaustion of account
(25) based on cumently accruing parking charges, the communication utility (28) may be
operable to send a message, in a format preferred by the user, for example as an SMS stating
“Your parking account will expire in 2 hours, and you will accrue automatic parking fines of
$45.00 after that. Text *1129 to replenish your account.” Further instructions may be provided
such as the characters to use to indicate replenishment by specific increments. Many
variations of the messages and overall parking / parking enforcement settings are possible. The
administrative utility (15) presents one or more web interfaces that enable an administrator to
define and manage these settings.

It should be understood that from a user perspective, the present system provides significant
convenience in enabling reminders to replenish accounts, reminders of purchased times about
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to expire, and easy to use mechanisms for avoiding parking fines. This will likely result in
greater adherence to parking payment rules, resulting in additional revenue to operators. Some
operators use extensive parking enforcement and indeed the resulting fines may sometimes
exceed narmal parking revenue, however, the enforcement costs associated assessing and
collecting these fines is very significant indeed, and the enforcement outcomes can fluctuate

and can be difficult to predict. It is far more desirable for operators to optimize revenue using
the system of the present invention. "

It should be understood that the server (100) may define a short period of time for enabling

users to terminate their payment for parking, by operation of the meter (34), return to their
vehicle and leave.

In one aspect of the invention, payment for parking as indicated above is operable to enable the
updating of the authorized parking list, or authorized parking list for a specific area, as
mentioned above, and also as further discussed below. Upon termination of parking, as
discussed, the meter (34) initiates deduction of the money from the parking time (which may be
linked to the preauthorization processes prior to provision of the ticket by the ticket printer
and/or logging of the parking payor to the lists described.

It should be understood that the display of the meter (34) may be used to display additional
screens and options that may enable the registration of the user to the system to enable use
using their mobile device in future interactions.

FIGs. 3a to 3e for example illustrates a series of mobile phone interfaces ilfustrating interactions
between a mobile device (24) and the server (100) for initiating payment for parking using the
mobile application, and based on the operations described herein.

Mobile Application Features

This mobile device may include a mobile application (30) that is configured to interoperate with
the web server (100) of the present invention. The mobile application (30) may be configured to

locate and communicate with the web server (100) automatically. The mobile application (30) .

may be configured to obtain program updates dynamically from the web server (100) in order to
access updates or upgrades to the mobile application (30), in a manner that is known. The
mobile application (30) may be used for enabling the series of operations described above, but
providing access to a richer interface. [n addition, the mobile application may enable for
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example a dedicated inbox and outbox for managing communications related to operation of the
system.

The mobile application (30) may also enable a user from a mobile device (24) to access a series
of feature rich options, some of which are described below.

The mobile application (30) may automatically track, and optionally communicate with the web
server (100) to verify, the then cument balance of the user's account (25). The mobile
application (30) may enable the user to define a series of settings such as alerts within specific
time frames in the event.the user's account has reached thresholds of depletion, or in the event
that the user has parked the vehicle and is approaching for example times when parking is
either prohibited or becomes more expensive.

The mobile application (30) may leverage locations based features of the mobile device (24) for
example to generate (using GPS data) a map of the current vicinity of the user's vehicle, and
based on a communication exchange with the web server (100), obtain a list of parked vehicles
logged to the system of the present invention. The mobile application (30) may include, or be
operable to access map data, indicating available parking spots. The mobile application (30)
may also be operable to relate the map data of availabie spots with the list of parked vehicles so
as to generate a modified map that may highlight using a suitable interface mechanism
available spots in a defined area. It should be understodd that illegally parked vehicles may not
appear using this mechanism, in other words it is possible that in the case of an illegally parked
vehicle, a spot will be erroneously be shown to be free. It should be understood that this aspect
of the invention may be enhanced by using for example sensor arrays. Sensor arrays may be
established for example by integration of sensor components in the meters, configured along
with the placement of the meters to sense whether parking spots associated with the system are
occupied or not. Alternatively, sensors may be integrated with the sidewalk or curb, as
previously mentioned. It should be understood that various other technologies or methods may
be used to enable the sensing of vehicles.

The mobile application (30) may also enable users to access one or more reports from the web

server (100) for example accessing functions of the reporting utility (50) component of the web
application (14). These may include history of user's account (25), outstanding fines, and so on.
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Administration / Enforcement

The system also sends real time information on each vehicle entering and leaving the zone to
one or more supervising attendant (for example to their smart phone) allowing him to apply any
corresponding fines to vehicles that violate the established rules or timeframes. As another
example, a reporting utility (50) is made part of or linked to the web application (14) and
database (102) in order to enable generation of a series of reports, in a variety of formats that
may be used by attendants to enforce parking rules. These reports may include summaries of

transactions related to vehicles entering and leaving a parking zone assigned to a particular
attendant.

For example, attendants may be provided with an attendant mobile application (52) to obtain for
example parking zone specific parking map data, essentially as described above in relation to
the map functions of user mobile application (30). For example, the maps presented by
attendant mobile application (52) may be operable to highlight in the presented interface
vehicles that appear to be illegally parked, assuming for example the integration of technology
for sensing when vehicles are occupying a particular parking spot. Alternatively, the maps
presented by the attendant mobile application (52) may be operable to highlight vehicles that
are parked in an authorized manner, indicating parking spot codes as well. During patrolling of
a parking zone by an attendant sthe may use this map data to quickly identify spots that

according to the system ought to be empty, and are not, indicating a vehicle that likely has
parked illegally.

In one embodiment of the present invention, the attendant mabile application implements one or
more enforcement related processes, which may be implemented as an enforcement module
(104) of the attendant mobile application. It should be understood that the enforcement module
(104) may also be implemented as a client application associated with a tablet computer for
example, or device that is also operable to print parking tickets.

The attendant mobile application (52) is also operable to access data from the web server (100)
regarding vehicles that are parked in an authorized manner, such as license plates of legally
parked vehicles in the area. This enables the attendant to verify whether that a vehicle that
appears, based on the operation of the system, to be illegally parked isn't in fact legally parked,
but perhaps was moved to another spot, or the parking spot identifier was entered incorrectly.
The architecture and configuration of the present system enables a series of mechanisms for
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attendants to verify parking infractions, and log to the web server (100) these verifications, in a
manner that is linked to the profile of the user.

The administration utility (15) in part enables the operator or parking authority to establish the
rules and preferences associated with the issuance of parking tickets, including for example the
verification steps (if any) required by a parking attendant. It should be understood, that in one
particular embodiment of the invention, it is the parking payor's responsibility to ensure that
information is correctly entered, and that the vehicle is parked in the spot that was authorized for
the payor by operation of the present invention. This enables automatic allocation of parking
fines by operation of the system, which may also be paid based on operation of the platform,

access to financial data, and the terms and conditions in place between the operator of the web
server (100) and the user.

It should be understood that the enforcement module of the present invention may be integrated
with a device that enables the printing of parking tickets, or altematively, tickets may be issued
by operation of the system electronically, or by accessing the relevant information including
mailing address or other communication information associated with the license plate and
sending the parking ticket automatically.

In one particular aspect of the present invention, the attendant mobile application (52) of the
present invention is operable to indicate the location of vehicles where their parking is about to
expire, for example because their account has not replenished, including the time between
current time and the time of such expiry. This enables the enforcement officers to plan their
patrols efficiently, to issue tickets and/or verify infraction related information, or collect additional
information such as the taking of photos using their mobile device, which the attendant mobile
application (52) may upload automatically to the web server (100), and associated with the
profile for the relevant user, stored to the database (102). This information may be used in the
event that a parking infraction is challenged by a user. In addition, the web server (100) may
implement rules for applying a parking infraction automatically, and also rules for determining
alternatively when further verification may be required. The maps presented by the attendant
mobile application (52) may also indicate locations of vehicles where such verification is
believed to be required.

It should be understood that the mechanisms described above significantly reduce the costs of
enforcement, which normally take up a large proportion of the parking revenue.
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it should be understood that the present invention may be extended by linking the invention with
other technologies or processes useful in the monitoring the location of objects such as vehicles
within predstermined area, and also their entry or departure from such predetermined areas.
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CLAIMS:
1. A mobile network implemented parking payment system is provided comprising:
(a)  one or more web servers, connected to a computer network, and also connected
to one or more mobile networks by means of a wireless gateway;
(b)  a server application linked to the one or more servers, the server application
providing:
()  a parking payment ufility that enables two or more users using their
mobile device(s) to initiate one or more operations for:
(A) identifying a parking spot occupied or to be occupied by a
particular user; and
(B) initiation of payment for parking by operation of a payment
component of the server application; and
(c) at least one parking meter configured to communicate with the server application,

and enabling the two or more users to initiate payment for parking even if a
particular user is not registered to the payment system, or even if a particular
user is not in possession of their mobile device(s) at the time of parking;

wherein the one or more web servers and the at least one parking meter provide an
integrated solution for parking-payment.
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ABSTRACT

" In one aspect of the present invention, a web and mobile network implemented system is

provided for enabling payment for parking, using a mobile device, and also for enabling the
management and/or enforcement of parking. The system provides an integrated platform,
including at least one server component that is operable to interoperate with two or more mobile
devices associated with users registered to the server component, for enabling the registered
users to pay for parking by operation of their mobile device. The server component is
configured to enable registered users to pay for parking from a wide variety of mobile devices,
for example, based on text messaging communications between a mobile device and the server
component, or by operation of a mobile application loaded on a mobile device that is a smart

phone for example. The web implemented system is linked through a wireless network to one
or more parking meters or tower components.

66602204
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Datos de identificacién del solicitante o de la persona que presenta la solicitud

Representacion grafica y fotografica del Disefio industrial o muestra del material que incorpora el
disefio

Comprobante de pago de las tasas establecidas

Completa I:, Incompleta I:l

ESQUEMA DE TRAZADO [ | (Art. 92 Decision 486/00)

HRREN

Indicacion que se solicita un esquema de trazado
Datos de identificacion del solicitante o de la persona que presenta la solicitud
Representacion grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Completa D Incompleta D
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