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A control system (11) for a vehicle (10) includes vehicle dynamics sensors (35 - 47) providing a vehicle dynamics signal. Tire
monitoring system sensors (20) in each wheel generate tire signals including temperature, pressure and acceleration data. A
controller (26) communicates with the tire monitoring system sensors (20) and at least one vehicle dynamics sensor, and
generates a tire abnormality value as a function of the multi-axis acceleration data of the tire signals. Tire multi-axis acceleration
data is also used to detect a roadway departure, and an oversteer or understeer event.
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A control system (11) for a vehicle (10) includes vehicle dynamics sensors (35 - 47) providing a vehicle dynamics signal. Tire
monitoring system sensors (20) in each wheel generate tire signals including temperature, pressure and acceleration data. A
controller (26) communicates with the tire monitoring system sensors (20) and at least one vehicle dynamics sensor, and
generates a roadway surface condition estimation value as a function of the multi-axis acceleration data of the tire signals. The
roadway surface condition estimation value is transmitted to a suspension control system (33) to adjust the vevhicle suspension
characteristics in response to the roadway surface condition estimation value.
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A control system (10) for a vehicle (16) includes a sensor (35 - 47) that generates a sensor signal and a stability control system
(26). Tire monitoring sensors (20) in each wheel generate tire signals including temperature, pressure and acceleration. The
controller (26) is coupled to the sensors (20, 25 - 47), and generates a first roll condition signal as a function of the sensor signal,
and generates a second roll condition signal as a function of the tire signals. The first or second roll condition signals control the
rollover control system to mitigate a vehicle rollover event.
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System and method for monitoring the operation of a vehicle. A preferred embodiment comprises monitoring forces applied to
the vehicle along one or more axes during operation of the vehicle, monitoring observed vehicle movement in response to the
one or more forces, comparing the observed vehicle movement to a profile of expected vehicle movement, and identifying
variations between the observed vehicle movement and the expected vehicle movement.
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INTEGRATED CONTROL SYSTEM FOR STABILITY CONTROL OF YAW, ROLL AND LATERAL MOTION OF A
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A method of controlling a vehicle includes determining an acceleration-based longitudinal velocity, determining a wheel speed-
based longitudinal velocity from a plurality of wheel speed sensors, combining the acceleration-based longitudinal velocity and the
wheel speed-based longitudinal velocity to obtain a final longitudinal velocity and controlling vehicle with the final longitudinal

velocity.
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Probable Assignee:

Assignee(s):(std):

Assignee(s):

Inventor(s):(std):

Inventor(s):

Agent(s):

Designated states:

International class
(IPC 8-9):

International class
(IPC 1-7):

CPC:

European class:

US class:

M us6356188 BA 20020312 US20000669513 20000925

M us6593849 BB 20030715 US20020038364 20020104
Ml Us6904350 BB 20050607 US20030609447 20030627
M us6941205 BB 20050906 US20030620881 20030716
Ml us7003389 BB 20060221 US20030610279 20030630
M us7079928 BB 20060718 US20040776774 20040211
M us7085639 BB 20060801 US20030610280 20030630
M us7109856 BB 20060919 US20030608909 20030627
M us7110870 BB 20060919 US20030745349 20031222
M us7132937 BB 20061107 US20030609448 20030627
M us7194351 BB 20070320 US20030610278 20030630
M us7233236 BB 20070619 US20030608908 20030627
M us7302331 BB 20071127 US20030604398 20030717
M us7323976 BB 20080129 US20060461007 20060731
M us7602279 BB 20091013 US20080020544 20080127
M us7653471 BB 20100126 US20040787728 20040226
M us7688191 BB 20100330 US20080020548 20080127
Ml us7881850 BB 20110201 US20080020549 20080127
M us9162656 BB 20151020 US20090631801 20091204
M USRE40268 E 20080429 US20040019148 20041221

FORD MOTOR CO

BREWER MICHAEL E ; BREWER MICHAEL EDWARD ; BROWN TODD A ; FORD GLOBAL TECH INC ;
BROWN TODD ALLEN ; FORD GLOBAL TECH LLC ; FORD GLOBAL TECHNOLOGIES LLC ; LU JIANBO ;
FORD MOTOR CO ; MATTSON KEITH GLENN ; FORD GLOBAL TECH ; MEYERS JOSEPH C ; MEYERS
JOSEPH CARR

BANAS RICHARD A ; FORD GLOBAL TECHNOLOGIES LLC N D GES D STAATES DELAWARE ; FORD
GLOBAL TECHNOLOGIES LLC DEARBORN ; SALIB ALBERT CNENOUDA ; XU LI ; TSENG HONGTEI ERIC ;
SAMUEL STEPHEN VARGHESE ; TSENG HONGTEI ERIO ; FORD MOTOR CORP ; DOBROWOLSKI STEVEN
F ; FORD GLOBAL TECHNOLOGIES ; FORD GLOBAL TECHNOLOGIES INC A CORP OF MICHIGAN ;
KENNEDY JANINE ; FORD GLOBAL TECHNOLOGIES INC A MICHIGAN CORP ; FORD MOTOR CO A CORP
OF DELAWARE ; HROVAT DAVORIN DAVID ; FORD GLOBAL TECHNOLOGIES INC ; FORD GLOBAL
TECHNOLOGIES LLCDEARBORN MICHIGAN ; FORD GLOBAL TECHNOLOGIES LLC ONE PARKLANE BLVD ;
FORD MOTOR COMPANY ; CHUBB ERIK CHRISTOPHER ; BROWN TOOD ALLEN ; CHUBB ERIK C ; FORD
GLOBAL TECHNOL INC

SAMUEL STEPHEN VARGHESE ; HROVAT DAVORIN DAVID ; TSENG HONGTEI ERIC ; XU LI ; CHUBB
ERIK CHRISTOPHER ; BREWER MICHAEL EDWARD ; TSENG HONGTEI ERIO ; LU JIANBO ; MEYERS
JOSEPH CARR ; MATTSON KEITH GLENN ; BROWN TODD ALLEN ; DOBROWOLSKI STEVEN F ; BANAS
RICHARD A ; KENNEDY JANINE ; SALIB ALBERT CHENOUDA ; MEYERS JOSEPH C ; BREWER MICHAEL E
; BROWN TODD A ; SALIB ALBERT CNENOUDA ; CHUBB ERIK C ; BROWN TOOD ALLEN

TODD ALLEN BROWN ; JOSEPH CARR MEYERS ; BROWN TODD ALLEN DEADBORN ; MEYERS JOSEPH
CARR FARMINGTON HILLS ; BREWER MICHAEL EDWARD ROYAL OAK ; LU JIANBO LIVONIA ; BROWN
TODD ALLEN DEARBORN ; BROWN TODD ; MEYERS JOSEPH ; BREWER MICHAEL

PATENTANWALTSKANZLEI MEYER; CARPMAELS AND RANSFORD; MESSULAM ALEC MOSES; JACKSON
RICHARD ERIC ET AL; ARTZ AND ARTZ PC; DICKINSON WRIGHT PLLC; ANGELA M BRUNETTI PLLC;
OBRIEN JONES PLLC W FORD MOTOR CO; FORD GLOBAL TECHNOLOGIES LLC; SMITH GARY; GARY;
FREDRICK; GARY A; FREDERICK V; RAYMOND L; OWENS FRED; FRED; ANGELA M; OBRIEN JONES
PLLC; JONES ROBB PLLC; OWENS ESQ FRED

AT BEBG CH CY CZ DE DK EE ES FI FR GB GR HU IE IT LI LU MC NL PT RO SE SI SK TR

B60C23/00 B60G17/01 B60G17/015 B60G17/016 B60G17/018 B60G17/0185 B60G17/0195 B60G23/00
B60K28/14 B60Q1/00 B60R16/02 B60R16/023 B60R21/01 B60R21/013 B60R21/0132 B60R21/13
B60T17/22 B60T8/00 B60T8/172 B60T8/175 B60T8/1755 B60T8/1769 B60T8/24 B60T8/32 B60T8/66
B60T8/72 B60T8/84 B60T8/88 B60W10/04 B60W10/18 B60W10/20 B60W10/22 B60W30/00 B60W30/04
B60W40/12 B62D37/00 B62D6/00 C12Q1/68 G01C19/00 GO1C9/10 GO6F19/00 (Advanced/Invention);
B60B39/00 B60R21/00 B60R21/013 B60R21/0132 B60W30/04 B62D137/00 GO6F17/00 (Advanced/Non-
invention);

B60G17/015 B60Q1/00 B60R16/02 B60R16/023 B60R21/01 B60R21/013 B60R21/0132 B60T17/18
B60T8/00 B60T8/17 B60T8/24 B60T8/32 B60T8/60 B60T8/72 B60T8/88 B62D6/00 C12Q1/68 GO1C9/00
GO6F19/00 (Core/Invention);

B60B39/00 B60R21/00 B60R21/013 B60R21/0132 B60W30/04 GO6F17/00 (Core/Non-invention)

B60C23/00 B60G17/015 B60G23/00 B60K1/00 B60K28/14 B60Q1/00 B60R16/02 B60R21/00 B60R21/01
B60R21/13 B60R21/32 B60T8/00 B60T8/24 B60T8/58 B62D1/24 B62D137/00 B62D37/00 B62D6/00
C12Q1/68 G01C19/00 GO1M17/00 GO6F17/00 GO6F19/00 GO6F7/00 G06G7/48

B60W30/045 B60W40/103 B60W40/12 B60W2040/1307 B60W2520/14 B60W2520/16 B60W2520/18
B60W2520/26 C12Q1/6883 C12Q1/6827 C12Q2600/156 B60T8/176 B60T8/1769 B60T8/17554
B60G2800/925 B60G17/0182 B60G17/0185 B60G2600/08 B60G2600/1871 B60G2800/80 B60T8/17551
B60G17/0162 B60G17/0195 B60G2300/026 B60G2400/0521 B60G2400/0523 B60G2400/104
B60G2400/106 B60G2400/204 B60G2400/208 B60G2400/32 B60G2400/41 B60G2400/4122
B60G2400/61 B60G2401/12 B60G2401/174 B60G2401/28 B60G2800/012 B60G2800/0124
B60G2800/0194 B60G2800/215 B60G2800/24 B60G2800/70 B60G2800/702 B60G2800/85 B60G2800/91
B60G2800/9122 B60G2800/9124 B60G2800/92 B60G2800/922 B60G2800/952 B60G2800/96
B60G2800/962 B60R16/0233 B60R21/01 B60R21/013 B60R21/0132 B60R2021/0018 B60R2021/01122
B60R2021/01313 B60R2021/01322 B60R2021/01327 B60T8/00 B60T8/172 B60T8/175 B60T8/1755
B60T8/241 B60T8/243 B60T8/246 B60T8/885 B60T17/22 B60T2210/22 B60T2230/03 B60T2240/06
B60T2270/413 B60W30/04 B62D6/002

B60G17/015A2 B60G17/015G B60G17/016F B60G17/0185 B60G17/018C B60G17/0195 B60R16/023D3F
B60R16/02B6A1 B60R21/01 B60R21/013 B60R21/0132 B60R21/01C B60R21/01C3 B60T17/22 B60T8/00
B60T8/00B10H B60T8/00B12 B60T8/00B4 B60T8/172 B60T8/175 B60T8/1755 B60T8/1755B
B60T8/1755F B60T8/1769 B60T8/24B B60T8/24B2 B60T8/24F B60T8/88B B60W30/045 B60W40/103
B60W40/12 B62D6/00D C12Q1/68B6 C12Q1/68M6 L60G300/026 L60G400/0521 L60G400/0523
L60G400/104 L60G400/106 L60G400/204 L60G400/208 L60G400/32 L60G400/41 L60G400/4122
L60G400/61 L60G401/12 L60G401/174 L60G401/28 L60G600/08 L60G600/1871 L60G800/012
L60G800/0124 L60G800/0194 L60G800/215 L60G800/24 L60G800/70 L60G800/702 L60G800/80
L60G800/85 L60G800/910 L60G800/9122 L60G800/9124 L60G800/920 L60G800/922 L60G800/925
L60G800/952 L60G800/960 L60G800/962 L60R21/00A8 L60R21/0132T L60R21/0132W L60R21/013P
L60R21/01N L60T210/22 L60T230/03 L60T240/06 L60T270/413 L60W30/04 L60W40/13B L60W404/44A
L60W520/14 L60W520/16 L60W520/18 L60W520/26 L60W900/50]

1/1 180/167 180/167S 180/172 180/197 180/282 180/282S 280/5.502 280/5.502S 280/735 280/735S
280/755 303/138 303/146 303/158 303/163 303/174 340/429 340/438 340/439 340/44 340/440
340/440P 340/440S 340/441 340/444 340/446 340/446P 340/465 340/467 435/6 435/6.12 435/6.120P
435/6P 701/1 701/124 701/124P 701/29.2 701/29.200P 701/30.3 701/31.2 701/33.9 701/34 701/34P
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A system and method for detecting wheel lift of an automotive vehicle includes a yaw rate sensor (28) that generates a yaw rate
signal, a lateral acceleration sensor (32) that generates a lateral acceleration signal, a roll rate sensor (34) generating a roll rate
signal, and a longitudinal acceleration sensor (36) for generating a longitudinal acceleration signal. A controller (18) is coupled to
the yaw rate sensor (28), the lateral acceleration sensor (32), the roll rate sensor (34), and the longitudinal acceleration sensor

(36). The controller determines a dynamic load transfer acting on the plurality of wheels as a function of yaw rate, lateral
acceleration roll rate, and longitudinal acceleration. Normal forces for each of the plurality of wheels is determined as a function
of the dynamic load transfer. Wheel lift is indicated when at least one of the normal forces for each of the plurality of wheels is

less than a normal force threshold.
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Abstract:

The invention is a real-time takeoff and landing performance monitoring system which provides the pilot with graphic and metric
information to assist in decisions related to achieving rotation speed (VR) within the safe zone of the runway or stopping the
aircraft on the runway after landing or take off - abort. The system processes information in two segments: a pretakeoff segment
and a real-time segment. One-time inputs of ambient conditions and airplane configuration information are used in the pretakeoff
segment to generate scheduled performance data. The real-time segment uses the scheduled performance data, runway length
data and transducer measured parameters to monitor the performance of the airplane throughout the takeoff roll. A novel and
important feature of this segment is that it updates the estimated runway rolling friction coefficient. Airplane performance
predictions also reflect changes in headwind occuring as the takeoff roll progresses. The system displays the position of the
airplane on the runway, indicating runway used and runway available, summarizes the critical information into a situation
advisory flag, flags engine failures and off-nominal acceleration performance, and indicates where on the runway particular
events such as decision speed (V1), rotation speed (VR) and expected stop points will occur based on actual or predicted
performance. The display also indicates airspeed, wind vector, engine pressure ratios, second segment climb speed, and
balanced field length (BFL). The system detects performance deficiencies by comparing the airplane's present performance with a
predicted nominal performance based upon the given conditions.
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An integrated stability control system using the signals from an integrated sensing system for an automotive vehicle includes a
plurality of sensors sensing the dynamic conditions of the vehicle. The sensors include an IMU sensor cluster, a steering angle
sensor, wheel speed sensors, any other sensors required by subsystem controls. The signals used in the integrated stability
controls include the sensor signals; the roll and pitch attitudes of the vehicle body with respect to the average road surface; the
road surface mu estimation; the desired sideslip angle and desired yaw rate from a four-wheel reference vehicle model; the
actual vehicle body sideslip angle projected on the moving road plane; and the global attitudes. The demand yaw moment used
to counteract the undesired vehicle lateral motions (under-steer or over-steer or excessive side sliding motion) are computed
from the above-mentioned variables. The braking control is a slip control whose target slip ratios at selective wheels or wheel are

directly generated from the request brake pressures computed from the demand yaw moment.
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A mobility device that can accommodate speed sensitive steering, adaptive speed control, a wide weight range of users, an
abrupt change in weight, traction control, active stabilization that can affect the acceleration range of the mobility device and
minimize back falls, and enhanced redundancy that can affect the reliability and safety of the mobility device.
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Abstract:

An automatic deceleration control apparatus for a vehicle operates so as to secure appropriate tire grip performance, depending
on the conditions of a road surface on which the vehicle runs turning, and restrain excessive rolling of the vehicle body, there by
stabilizing the turning behavior of the vehicle at all times. While the vehicle is turning on a high-friction road surface without
undergoing haw moment control, a safe vehicle speed is computed within the rollover limit of the vehicle. While the vehicle is
turning on a low-friction road surface under haw moment control, on the other hand, a safe vehicle speed that ensures
satisfactory tire grip performance is computed in accordance with an estimated road friction coefficient. When the vehicle is about
to exceed its safe speed as it turns, it is automatically decelerated to the safe speed or below. Thus, the vehicle can be prevented
from spinning, drifting out, or rolling over.
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