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Iq ABSTRACT 

A method and apparatus for generating a cephalometric 
tracing dbectly ftom a patient by directly genwiting 

0 
ot threewdimenslonal data fivin the pa. 
d4ne locations of preselected landmarks 

thereou from witich diagnostic data points required for 
the cephalometric tracing are computer genwateil and 
connected so as to produce a cephalometric tracing. A 
vi4eo recording of the patienfs bead corresponding to 
the spatial orientation of the ceplialonietric tracing at 
th? thne of the generation of the data is made, repro. 
duced. in visible form to the mine scale as the cephalo. 
metric tracing and Superimposed on the trucing on a 
video monhor. i 

23 Chdins, 12 Draw" Sbeets 
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DETAILED DESCRnmoN OF Tim 
PREFERRED FMBODnWENT 

The method and apparatus of the present invention 
elimi ate the prior an disadvantages referred to above 
by deriving dimensional inf6mation directly.from the 
pedant rather than using*a secondary source such as an 
x-ray negative. 

In a presenfly preferred embodiment the initial stop of 
the method comprises fixing the patietit’s head in space 
alative to a reftrence point to be used as the data base 
for the measurements. While for this purpose, convcn. 
fimial orthodontic head restraints way be used, in the 
pWm-ed embodiment a novel remWnt is provided. 
Alternatively, for example, a sensor could be fixed to 
*a patient’s head so as to provide a reference point for 
the meamements. The patient’s head would not then be 
required to be immobilized. After a point or plane. of 
xafare= is appropriately established with respect to 
the patient’s head, digitized dimensional data is directly 
generated from the patient’s head by- suitable means. 
Various methods of generating such digitized informa-
don are presently known per se. Ezamples of three 
different methods are given in Rekow, D., Computer-
Aided Design And Manufacturing In Dentory. A Review 
Of neSwte Of TheAn, 58 TheJournal Of Orthodontic 
Dentistry 512-516 (1987). A sonic ranging system may 
be utilized in U.S. Pat. No. 3,821,469 describes a three-
dimensional sonic ranging system. - Electromedbianical 
and optical systems can be used to generate such digi-
dzed information directly. Other known methods are 
also applicable. Consequently, in its broadest aspect the 
method of the present invention is not limited to any 
particular system for generating the digitized dimen-
sional data, so long as the data is generated directly 
from the subject, rather than ftom a secondary source. 

In the presently preferred embodiment, a sonic rang-
ing system with a band-held probe is used to generate 
the data. The digitized dimensional information is gen-
crated by measurements of preselected. landmarks on 
the.patient’s head. This dimensional data is utilized to 
calculate the required diagnostic data points for the 
particular analysis swam being used. A computer pro-
gram designed for ihe particular system of analysis is 
utilized to process the digitized dam to -calculate ?he 
diagnostic points for the cephalometric tracing. Once 
the data points are calculated, the cepbalometric tracing 
is generated by use of a computer and a graphical plot-
ter or other type of display to connect the data points so 
a to produce the tracing. 

Obviously, it is within the capability of the computer 
program utilized to include the generation and superpo-
sition of straight lines required for the conventional 
pktorial presentation of the analysis, as well as measure-
ments of the required angles for the conventional pre. 
sentation of the completed tracing. In the preferred 
embodiment several different analysis systems can be 
selected. Each analysis system provides for different 
lines, angular measurements, and value - print-outs. A 
master program which generates all required informa-
sou for any number of systems, and selects therefrom 
the particular data required for the diagnostic system 
wed, specified- by the practitioner, is presently pre-
fmad. However, if desired, programs may be utilized 
which are limited to particular diagnostic systems. The 
computer program, irrespective of the -system of diag-
nosis selected, generates dimensional data for the hid-
den landmarks by the use of algorithms based upon 
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statistical data as to their location, in order to produce 
the cephalometric tracing in its currently conventional 
fornL 

In the presently preferred embodiment, three4men. 
5 sional digitized data is generated. Among the advan. 

tages of the method and apparatus is that a frontal ceph. 
alometric tracing can be generated as essily as a lateral 
tracing. Conventionally, frontal tracings have not been 
widely used, because of the greatly increased amount of 

10 radiation required for their generation as compared to 
the radiation required for the lateral x-ray. However, 
frontal tracings are extremely useful in practice of or-
thodontics or othopathic surgery in many instances, 
and their preparation h now practical by using the pre-

15 farred embodiment, which generates the required three. 
dimensional data ftom which the computer program 
can derive the frontal tracing. 
For orthodontic nWys* it is also useful to have a 

picture of the patient’s head corresponding to the trac-
20 ing, so that one may be overlaid on the other for com-

parison purposes. The preferred method and apparatus 
provides for the generation of such a picture by making 
4 video recording of the subject at the time of the Saner-
ation of the dimensional date. This video recording is 

25 then reproduced in conjunction with the presentation of 
the tracing, as either electronically overlaid or printed 
cut and manually overlaid on the tracin& 
While the preferred embodiment initially generates 

three-dimensional data, it is within the scope of the 
30 invention to generate two-dimensional data initially, 

-rather than converting the three-dimensional data sub. 
sequently to two-dimensional data in the process of 
generating the tracing. By initially generating only two. 
dimensional data, the ability of the method and appara-

35 tus to produce both lateral and frontal tracings from the 
some set of digitized information is lost. However the 
complexity of the work station, including software pro-
grew and physical components. is greatly simplified if 
only two-dimensional data is to be acquired. Conse. 

4o quently, as frontal tracings are currently seldom used, 
for many applications of the present method, obtaining 
digitized two-dimensional data inidally will suffice. 
Because the method is non-invasive and does not 

involve irradiation of the subject’s head, progress of 
4s orthodontic treatment can be readily monitored and 

recorded for archival purposes, as well as for facilitat. 
ing the determination of the efficacy of the treatment 
being. undertaken. The present method and apparatus 
permit a practitioner, if desired, to monitor the move. 

50 ment of even a single tooth during treat=4 and to 
make any appropriate adjustments or modifications in 
the procedures as may be appropriate to ensure that the 
subject reaches an optimum result, without subjecting 
the subject to excessive radiation or invasive tech. 

55 niqUeL 
Referring now to F1 O.S. 1 to 4? a preferred embodi. 

ment of a cephalometric trace generating system ac-
cording to the present invention includes data process. 
ing equipment 1 provided with a video display monitor 

60 42, a support frame 2. a pair of vertically mounted video 
cameras 3, 3A with an intraoral telephoto lens mounted 
on the lower camera 3A, a planar army of four sonic 
receivers 4 mounted on a cross-bar 5 attached to the 
frame 2 by means of a rectangular sub-frame SA, and a 

65 head restrainer 6 positioned over a seat 7 by being fixed 
to a rotatable downwardly projecting head restrainer 
arm 8 attached to the cross-bar S. At the lower end of 
the arm 8 are two ear rod holder plates 9 with ear rods 
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10 attached for location in the cars of a patient, and a 
forehead arm 21 with an adjustable end holder 11A to 
engage the forehead of the patient. FIG. 2 shows a 
patient In place and having.& head 12 held firmly but 
gently in place by the head restrainer 6. 
The data processing equipment I typically includes a 

microcomputer which may, for example, have a 20 
megabyte capacity, a 25 millisecond response time, and 
a 16 magabertz operating frequency with a computer. 
graphics board fbr high speed, iniage enhancement and 
manipulation such as a TARGA Model 16 distributed 
by True Vision, Inc. of Iniliampolis, Ind.; a high resolu., 
tion monitor with adequate pixel resolution for accurate 
landmark location on the display such as a Model 1312 
Long Persistence Monitor distributed by Elemohome, 
Mectronics of Kitcheni:4 Ontario, Canada; a ronven-
tional light pen not shown? the use of which is de. 
scribed hereinafter, which may be a Model 75 LAZlit 
Pen, distributed by HU, Inc. of Victoria, Mc with a 
Model Pixel Plus Light Pen Board distributed by Lite 
Pen Company of Los Angeles, CoU for use in the 
interactive entry of data or commands, and-an appropri. 
ate printer of conventional type used for hard copy 
output. The imaging system may use a 256 grey scale 

and may include two Model JE 302 ROB video -cam-
eras distributed by Javelin Electronics of Torrance, 
Calif. 
As is shown in FIG. 3, the apparatus of the preferred 

embodiment also has a probe. 13 which is linked to the 
data processing equipment 1 by a suitable cable 13A. 

The probe 13 has a pair of spaced sonic transmitters 14, 
a pair of interchangeable probe extensions 15, IC and an 
actuator button 17. The probe extension 15 is adapted 

for use outside of the head and has 6 tip 18. The probe 
extension 16 is adapted for use inside the mouth and has 
A tip 19 at the end of a curve portion 20. The probe 
extensions 15,, 16 are selectively fixed to the probe 13. 
Whichever of the probes 25, 16 is used,the probesare 
constructed so that each of the tips 18. 19 will be in an 
identical dimensional position relative to the remainder 

of the probe 13. Other probes can be provided for dif-
ferent purposes, such as data streaming the roof of the 
mouth or mcing the profile of the patient’s head. 
Probes and receivers of the general type shown are 

known, and are available, for example, ar, Model GF.S. 
3D Sonic Digitizer, manufactured by Science Accesso-
Ties Corporation Of Southport, Conn. 
The four sonic receivers 4 are connected to the data 

processing equipment I and am positioned at the cor-
ners of the rectangular sub-frame SA. The receivers 4 
are adapted to receive sonic signals from.the probe 13, 
which are -produced by the two spaced transmitters 14 
when the actuator button 17 is pressed. Since the posi-
tion of the tip 18, 19 relative to the transmitters 14 is 
known, the data processing equipment I can process 
data from the receivers 4 to establish the position in 
space of the tip 18, 19 of the probe 13,. using the time 

taken for each receiver 4 to detect the signal, and 

known triangulation techniques. Since in use the bead 
12 will be in a known fixed position, if the actuator 
button 17 is pressed while the tip of the probe is touch-
ing a selected position on the bead 12, then the location 
of that position relative to the bead can be calculated by 

the data processing equipment 1. 
FIG. 2 shows the probe 13 with tip 19 (not shown) 

being used inside the mouth of a patient on a selected 

part of a selected tooth (not shown). When the actuator 
button 17 is pressed by the user, then the position of that 
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Pon of the tooth will be calculated and recorded by the 
data Processing equipment 1. FIG. 4 shows a diagram. 
matic view of a probe 13- with the actuator button - 
PrerA4 and trananitters 14 emitting sound waves that 
Am received by the receivers 4. In certain embodintents,-: 
the transmitter 14 are actuated in multiple bursts with a 
single actuation of the button 17 and the resultant date 
statistically manipulated by the micmpgoccijor to im. 
prove accuracy. if desired. Alternatively, trimamitten 
similar.to those shown on the probe 13, in FIG. 3 could 
be fixed to the patienirs head 12 so as to.provide a RWer. 
ence point or plane for the measurements, so. asto obvi-
ate the.necessity fb6mmobilizing the head U Alterna. 
tively the probe can be a beam of light. with the point of 
light (corresponding to *t tip U, 19 of the meftinigal 
probe 13) on the? landmark being viewed -and uiangu. 
lated by two fixed video cameras with their relationship 
in a known position relative to a given. reference plane 
or, for three dimensional data generation, Werente 
point. 

In use, once the patient’s head 12 Is in position and the 
system correctly set up, the u= can seJect-ft particti-
lar type of caphalometric analysis. desired. In the pres. 
ently preferred embodiment, there are fourteen analysis 
optioIN6 as follows: 

Ricketts lateral 
Ricketts frontal 
Vari-Simplex 
Holdaway 
Alabama 
Jambak 
Steiner 
Downs 
Burstone 
McNamara 
Tweed 
Grummons ftntal 
Standard latend 
Standard frontal 
The various different analyses reqt*e different com-

binations of anatomical landmarks to be identified. 
Some.of.thew landmarks- are within the tissue of the 
bead 12 and cannot be tbuchedwith the probe tip li, 19. 
The system generates a list of selected anatomical points 
to be identified for the chosen analySiL The Ust is dis-
played in a logical: oyder on a video. monitor 42 to 
prompt the user to move about the face in a logical and 
convenient fashion, with the need to clumse the probe 
13 extension only once if readings both inside and out. 
side the mouth are required. In a typical exercise, the 
external points will be. identified, then points within the, 
mouth with the teeth in occlusion, and then a bite block. 
is inserted and other points identified in.tbei mouth.. 
Usually about fifteen to thirty points have to be located. 
Some points will be readily observable and easy *to 
locate; some may require palpation to be -located, and 
some may require a little practice. However, all can be 
recognized eventually and locatedwith the tip 18, 19 of 
the probe 13. Ile system display on the video monitor 
42 highlights the next point to be located during a rou-
tine to locate points for the chosen analysis. Once the 
user has located the appropriate point, the actuator-
button 17 on the probe 13 is pressed and- the position of 
the probe tip 18, 19, and thus the anatomical point, is 
recorded. The selected. points can then be displayed on 
the video monitor 42 as superimposed on the video 
image of the patient obtained by- the camera 3. Simi-
larly, previous or -future analyses am be superimposed 
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aparato y un sisterna para proporcionar evaluaci6n, mejorada de datos de imagen 
sacados, por ejemplo, por una cdmara digital, rayos x digitales o similares por medio 
del internet, correo electr6nico, telftno, sat6lite o similares, pare futuras 
evaluaciones como tambi6n pare futuras administraciones de aplicaciones 
correctivas, si es necesario. 

Son estos inconvenientes (segOn el solicitante) los que pretende resolver este invento 
al surninistrar un aparato, un sistema y un m6todo as’i como tambi6n una impresi6n 
simplificada o un atecnica fbtagrdfica que permita que uno o mas usuarios tengas 
porciones de sus bocas examinadas y10 reciban una evaluaci6n de su condici6n . 
Esta invenci6n adicionalmente proporciona un aparato, un sistema y un m6todo o 
impresi6n fbtogrAfica o t6cnica fotogrAfica permitiendo al usuado recibir una apkaci6n 
dental correcta dependiendo de su condici6n. El aparato tiene un dispositivo que 
captura la imagen y este dispositivo que captura la imagen tiene una imagen de una 
pord6n de la boca del usuario y produce una seflat enviada por el dispositivo que 
captura. la imagen a una pluralidad de estados ortodoncistas. 

El objeto de la solicitud definido anteriormente se clasific6 do acuerdo con el IPC as!: 
A61 C 19/04.. 

3. De la Solicitud 

3.1 Sobre las reivindicacioneg (articulo 30 D 486) 

Esta solicitud de patente consta de 17 reivindicaci6n independientes y 25 
dependientes. Despu6s de realizar el estudio completo de la solicitud, se hacen las 
siguientes observaciones a este capitulo: 

1) Las reivindicaciones 1-42 no definen la materia que se desea proteger ni son 
claras debido a que no es posible determinar cual es la mejora aportada por el 
solicitante at estado de la t6cnica, 

2) Las reivindicaclones; 1-42 no aportan una soluci6n t6cnica nueva, puesto que no 
presentan claramente las caracterfisticas t6micas del equipo que se desea proteger o 
la funci6n entre los, componentes de este equipo. 

3) As! mismo las relvindicaclones 24, 30 31, 32 0 33, 36, 380 39, 40, 41 y 42 
referentes, a un sisterna para proporcionar el estado ortod6nfico del usuario deberian 
consistir en una secuencia de etapas conducentes a la obtenci6n de un producto, sin 
embargo en el pliego se encuentra que el m6todo que se reivindics consiste en una 
serie de pasos del funcionamiento del aparato objeto de la solicitud 

4) Adicionalmente, se encuentra dentro do [as reivindicaciones 1-42, una mezcla de 
categodas no permitidas, se encontraron reivindicaciones que contienen tanto 
caracteristicas de producto como de procedimiento. Es esencial que las 
relvindicadiones estudiadas no dejen duda on cuanto a la categorla a la quo 
pertenecen (producto o procedimiento), lo cual no sucede con las reivindicaciones 
estudiadas. Se conoce que una solicitud solo puede contener una r6ivindicaci6n 
independiente por categoria, cada una seguida por varias reivindicaciones 
dependientes. 

4) Por 616mo, se sugiere al solicitante no incluir la palabra uprogramada" dentro de 
las reivindicaciones, ya que so puede prestar para posiciones ambiguas respecto al 
objeto de la. invenci6n. 
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En condusi6n: la totaliclad de las reivindicadone’s estdn mal fbffnulada’s se 
presentan de manera amplia y no se, discriminan por categorfas, conteniendo 
inibrmaci6n t6mica dWgada Con anterioridad, no se presentan dentro de las 
reivinclicadones las caracteristicas t6micas que constituyen la novedad de la 
invenci6n frente a to conoddo en et estado de la Mcnica. I 

En consecuencia, el solicitante deberd presentar un nuevo capftulo reivindicatorio - 
completo- donde se hayan subsanado, estas objeciones. 

4. Determinac16n del Estado de la T6cnica 

Considerando que fa fedm de presentac!6n de la primera soficitud de W patente de la 
cual se reMndica prioridad es Octubre 11 de 2000, se buscaran clocumentos del 
estado de fa t6cnica relacionados, con fecha de publicaci6n anterior a esta. 

Se reafiz6 la b0squeda de, documentos retevantes, en ef estado de la t6cnica, 
entendiendo COMO eftdo de ta tkmica la definici6n ?provista en el articulo 16 de fa 
Decisi6n 486 de la Comisi6n de Is Comunidad Ancrina y las exoepciones Wjadas en el 
articulo 17 de, ta misma. 

Consultadas, las bases de datos y los archivos disponibles de esta oficina se 
encontr6 que antes de dicha fecha en que, se radic6 la solicitud en estudio, ya existia 
un clocumento relacionado con la materia de, la presente soricitud y que, afecta su 
novedad: 

W7 
Documento Titulp Fecha do 

Pub. 
Patente METHOD AND APPARATUS FOR 

USS278756 GENERATING CEPHALOMETMC 
Inventores: Marc INIAGES 

D1 Lemchen, Gary A. (M6todo y Aparato parala 99-01-11 
Engel Generacl6n do ImAgenes 

Solicitants: Dolphin Cephalometricas) 
IMIN§12tems �L 

Se anexa la copia de, la primera pdgima de esta publicaci6n, las pigimas 2,16 y 
17 del documento 01. 

S. Anillsis de patentabiliclad (articulo 14 0486) 

En cumplimoento del artIculo, 14 de la Decisi6n 486, se proceft a evaluar el 
cumprofiento de los requisilos de novedad, nivel inventivo y aplicacl6n indusbial, con 
el fin de establecer la patentab0i idad de la invenci6n reWindicada en ]a sofidtud en 
estudio. 

5.1 Novedad faitkulb 16 04"j 

De acuerdo con la definici6n de novedad del Mculo 16 de la Decisft 486 de la 
Cofffisift de la Comunidad Andine y basAndonos en el objeto de W invenci6n se 
reaffz6 el sitguiente andlisis* 

1) La reivindicaci6n I dice:’OUn aparato para propordimar una evaluad6n del estado 
ortod6ntico del usuario y proporcionar una de, la pluraliclad de aplicaciones dentales 
de diferentes tipos y tallas para ser usada en ]a boca del usuado, el aparato 
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comprende: 

Un dispositivo que captura la imagen que obtiene una imagen de una porci6n de la 
boca del usuario y produce una sefial indicativa de la imagen; y 

Una -Unidad de procesamiento central programada con datos respecto a las 
condicknes brtod6nbcas donde la unidad de procesamiento central clasifica ta sefial 
enviade. por el, disposifivo que captura la imagen en una piuralidad de estados 
ortodoncistas," 

Fig. 5 de solicitud on estudio 
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2) EI’documento USS278756 (mencionado en adelante corno documento D1), se 
relSdona con el campo de la ortodoncia y, mAs paffioulaunente, con, [a 
opfimizad6n. ?en la ubicaci6n de las sehates anat6inica’s para gen6m.r -los 
tram, cep?alometric usados, en el anAlisis ortod6nsista mediante la medida 
din3da on la cara y la cabeza de la persona, para evitar fa exposict6n del 
PaCente a la radiaci6n de los rayos x 

Tig. 6, fig. 10 del documento.131 
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3) Al comparar elernento por elemento de la invenci6n tat como esta definido an la 
reivindiea.d6n I ef documento D1, encontramos que el menctonado documento 
conbene [as camtedsticas de’la reivindicaci6n. Donde DI menciona: 
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La actual invenciOn induye el equipo de proceso de datos I proporcionado con 
un monitor de video 42, una marco 2, un par de cimaras verticales montadas 
3, 3A con un lente intra oral de telefoto montado en la cArnara fotogrAfica mAs 

baja 3A, (Ver columna 6, fila 58 a 61; figura I de 131), 

$We la unidad de procesamiento DI dice: el equipo tfpico de procesamiento I 
mduye un microcomputador que debe por qemplo teper 20 megabytes de capaddad, 
(Ver columna7, fila 6 a 7; figura. 1 de DI), 

I 

4) La invenci6n podria verse afedada Por noveded por las skjuientes, razones: 

- DI muestra un dispositivo de captura de imagen compuesto por dos cimaras 
verticales 3 y 3a (ver figura I de DI) 

- OldemuestraefusodaunaunidaddeprocesafnientoparadasW=rlasetiaI 
enviada por #as o6maras de una sefial diversa do Puntos, (ver figura I de 01) 

5) De aawdo con lo anterior, se puede concluir que:con lo que demuestra 01 y los 
conocmventos de una persona versada en [a materia se podria "r a obtener un 
aparato dispensador para una evaluaci6n dental, con todas las caraderWicas de la 
salid tud en esbmfio y lograr el objetivo de la invenci6n. 

En consecuencia se afirma, que el documento DI presentado dentro de las 
antenondades, afecta el reqwsito de novedad, por to tanto se considera que la 
invenci6n de la solicitud en estudio no cumple con e4 requisito de nwedad de**lo en 
el articulo 18 de la Dedst6n 486 de la Comisi6n der la Comunklad Andina.por tat 
raz6n fa presente solicitud se ve efectada en novedad. 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi 

W Documento W ReMndicaclortes Afectaclas Requisko que Afecta 

01 
. USS278756 

ReMndicatl6n 1-421 NOVEDAD 

En cumplimiento del articulo 46 de la Decisi6n 486 de la ComW6n de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tdmfmo de Sesenta dfas 
contados a partir de la fecha de notificaci6n de la presente comunicad6n. En caso de 
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsisfieran 
los knpedimentos para la concesi6n, se denegart la. patente. 

Notifiquese el presente oficio, conforme a to dispuesto’ en el numeral 5.2, literal e), del 
cWtuIo quinto del t" primero de la circular Onica W 10 de 2001. 

ALIX CARI&NZA CtSPEDES DE VERGEL 
Jefe de Misi6n de Nuevas Creaciones. 

’2.- Asa ioj-o; 3 El ante/w requedmiento fue notiftado, Mr fqad6n en lista, de fecha I 

CONCEPTO TtCMCO No 
ExAmNADowrtcNico 

1334 1 C6digo No. 202086 


