a2 United States Patent

Boisvert et al.

US008217612B2

US 8,217,612 B2
*Jul. 10, 2012

(10) Patent No.:
(45) Date of Patent:

(54) COLLISION MONITORING SYSTEM

(75) Inventors: Mario Boisvert, Reed City, MI (US);

Randall Perrin, Grawn, MI (US); John
Washeleski, Cadillac, MI (US)
(73)

")

Assignee: Uusi, LL.C, Reed City, MI (US)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 405 days.

Notice:

This patent is subject to a terminal dis-
claimer.
2D 12/360,942

(22)

Appl. No.:

Filed: Jan. 28, 2009

(65) Prior Publication Data

US 2009/0272035 Al Now. 5, 2009

Related U.S. Application Data

Continuation of application No. 10/100,892, filed on
Mar. 18, 2002, now Pat. No. 7,548,037, which is a
continuation-in-part of application No. 09/562,986,
filed on May 1, 2000, now Pat. No. 6,404,158, which is
a continuation-in-part of application No. 08/736,786,
filed on Oct. 25, 1996, now Pat. No. 6,064,165, which
is a continuation of application No. 08/275,107, filed
on Jul. 14, 1994, now abandoned, which is a
continuation-in-part of application No. 07/872,190,
filed on Apr. 22, 1992, now Pat. No. 5,334,876.

Provisional application No. 60/169,061, filed on Dec.
6, 1999.

(63)

(60)

(51) Int.CL
GO5D 3/00 (2006.01)

(52) US.CL ... 318/466; 318/264; 318/265; 318/266;

318/280; 318/282; 318/286; 318/461; 318/468;

318/469

(58) Field of Classification Search ........................ None
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
4,328,540 A * 5/1982 Matsuokaetal. ............ 700/56
4,344,252 A * 8/1982 Suzukietal. ... 49/199
4,347,465 A * 8/1982 Goertleretal. ..... ... 318/266
4,365,250 A * 12/1982 Matsuoka et al. .. .. 340/5.71
4,383,206 A * 5/1983 Matsuokaetal. ............ 318/445
4,386,398 A * 5/1983 Matsuokaetal. ............ 700/90
4,514,670 A 4/1985 Fassel et al.
4,608,637 A 8/1986 Okuyama et al.
4,641,067 A 2/1987 lizawa et al.
4,673,848 A 6/1987 Hagiwara et al.
4,686,598 A 8/1987 Herr
4,730,152 A 3/1988 Foust et al.
4,746,845 A 5/1988 Mizuta et al.
4,823,059 A 4/1989 Compeau et al.
4,831,509 A 5/1989 Jones et al.
4,855,653 A 8/1989 Lemirande
4,870,333 A 9/1989 TItoh et al.
(Continued)

Primary Examiner — Marlo Fletcher
(74) Attorney, Agent, or Firm — Tarolli, Sundheim, Covell
& Tummino LLP

(57) ABSTRACT

Disclosed is an improved system and method for sensing both
hard and soft obstructions for a movable panel such as a
sunroof. A dual detection scheme is employing that includes
an optical sensing as the primary means and electronic sens-
ing of motor current as a secondary means. The secondary
means utilizes system empirical precharacterization, fast pro-
cessing algorithms, motor parameter monitoring including
both current sensing and sensorless electronic motor current
commutation pulse sensing, and controller memory, to adap-
tively modify electronic obstacle detection thresholds in real
time without the use of templates and cycle averaging tech-
niques.

10 Claims, 9 Drawing Sheets

POWER
SUPPLY

vboC

COMMON

VOLTAGE SENSE
OPTIONAL

3 TEMPERATURE
SENSOR

VEHICLE
COMMUNICATION ey
BUS

-
DRIVE CURRENT
2 || coMMuNicaTioN

SIGNAL
A
D
[+

2a REVERSE

DRIVE 18
CURRENT
SIGNAL

FORWARD
MOTOR +—7¢

7b

o

OPTIONAL

[F

o |

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 8,217,612 B2

Page 2
U.S. PATENT DOCUMENTS 6,111,374 A * 82000 Fitzgibbon etal. ... 318/282
. 6,133,703 A * 10/2000 Fitzgibbon ct al. ........... 318/445

4980618 A 12/1990 Milnes et al. 6,169,379 BL*  1/2001 Zhaﬁg etal. .. . 318/280
g’ggg’g% i g;iggi ‘scfflger etal. 6,172475 BL*  1/2001 Fitzgibbon et al. ... 318/266
Toeooon A rioo] ome 6,208,102 B1* 3/2001 Kikuchictal ........... 318/466
5081586 A 1/1992 Barthel etal 6,243,635 BL = 62001 Swan ctal.
081, 1905 . 6,246,196 B1*  6/2001 Fitzgibbon et al. 318/430
2’}25’2?2 2 ;/1992 Mizuno et a% 6,274,947 BL* /2001 Terashima ....... .. 307/10.1
Tl N Dises poendetal 6,278,249 B1* 82001 Fitzgibbon etal. .......... 318/268
162, 6310451 B1* 10/2001 Fitzgibbon et al. 318/266
3,204,592 A 4;1993 Huier 6,377,000 Bl 4/2002 Philipp
g%;gféé i ?/}ggi ﬁ‘:ﬂﬁne 6,400,112 BL* 6/2002 Fitzgibbon et al. 318/445
278, y 6,404,158 Bl* 6/2002 Boisvertetal. ..... .. 318/469
5,334,876 A * 8/1994 Washeleskietal. ......... 307/10.1 RE37.784 E * 7/2002 Fitzgibbon et al. . T 318/466
S A s ooy fuetal 10128 6:456,022 BL* 9/2002 Fitzgibbon et al. ......... 318/162
404, s 6,528961 Bl* 3/2003 Fitzgibbon ctal. .......... 318/283
g’j“gé"s‘ég i ;?iggg \?\/T;lit:cﬁlet " 6.548.979 B2*  4/2003 Boisvert et al. ............ 318/469
e A Slooe pesnbecketal 6,566,828 B2* 52003 Fitzgibbon etal. .......... 318/283
Yol looe porandetal 6.683.431 B2* 12004 Fitzgibbon et al. .......... 318/468
3330329 A /1996 Shiggmaatsuetal 6,806,665 B2* 10/2004 Fitzgibbon et al. ........... 318/282
T30 A 71996 Toents S 7,164,246 B2*  1/2007 Fitzgibbon et al. ........ 318/264
3330200 A 71996 Lo ot al ' 7,548,037 B2*  6/2009 Boisvert ct al. 318/466
5:585:702 A % 12/1996 Jackson et al. ... 318/266 7,579,802 B2* 82009 Boisvert et al. .. 318/466
5616997 A * 4/1997 Jackson et al. ..o, 318/467 2001/0024094 Al* 9/2001 Fitzgibbonetal. ........... 318/445
5701.063 A 12/1997 Cook et al. 2001/0024095 Al*  9/2001 Fitzgibbon et al. .......... 318/480
5,708,338 A * 1/1998 Cooketal. .....ccocouee.n.n. 318/466 2001/0038272 Al* 11/2001 Fitzgibbon et al. . ... 318/565
5723960 A 3/1998 Harada 2002/0084759 Al*  7/2002 Fitzgibbon et al. ......... 318/283
5729104 A 3/1998 Kamishima ctal. 2002/0093301 Al*  7/2002 Itamietal. ....... .. 318/452
5734245 A * 3/1998 Terashima ctal. ........... 318/453 2002/0101210 Al* 82002 Boisvert ctal. .. . 318/469
5,832,664 A 11/1998 Tajima et al. 2003/0025470 Al*  2/2003 Fitzgibbon et al. ............ 318/66
5,932,931 A *  8/1999 Tanakaetal. ... 307/10.1 2004/0056621 A1* 3/2004 Fitzgibbon etal. ......... 318/445
5,952,801 A * 9/1999 Boisvert et al. . . 318/468 2004/0183493 Al*  9/2004 Boisvertetal. ......... 318/469
5,955,854 A 9/1999 Zhang et al. 2004/0195986 Al* 10/2004 Fitzgibbon et al. ........... 318/280
3.969.637 A 10/1999 Doppelt et al. 2005/0140323 Al*  6/2005 Fitzgibbon etal. .......... 318/468
oRaia A IUIOS Dane 3181465 2006/0186844 AL* /2006 Fitzgibbon etal. ......... 318/280
6097163 A * 3/2000 Digitbon atal. e e 2009/0272035 Al* 11/2009 Boisvert etal. ..o, 49/28
6,107,765 A * 82000 Fitzgibbon etal. ........... 318/266 * cited by examiner

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jul. 10, 2012

Sheet 1 of 9

POWER
SUPPLY

vocl lCOMMON

US 8,217,612 B2

VOLTAGE SENSE 9
OPTIONAL /
3| TEMPERATURE DRIVE CURRENT
- SENSOR [ ™ 2b ~e— COMMUNICATION
\ SIGNAL
OPTIONAL i SRVE F—s
4— RAIN D |=——CURRENT
SENSOR[—™ C SIGNAL
_ L coNTROL FORWARD
5 SWITCHES [ | . moTor +7°
DRIVE
L UMIT | 7b
6~ | SWITCHES 2a REVERSE|
/ - = MOTOR -
OPTIONAL DRIVE
VEHICLE RAM
COMMUNICATION fea—om
BUS Vs
/
2 OPTIONAL
/ FIFO .
L MEMORY Fig1
R1

R0

I
Ylz6|35|34] 33| 32| 31| 50| 29| 28] 27) 26) 25| 24) 23| 22] 21| 20] 191 8]1 7|1 6] 15| 14] 13| 12] 1 1]10] o | 8| 7| 6| 5| 4| 5| 2] 1] o]

Re Rb

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

"Wod"Wie|el}a)d0p je syJewldalem JNoYliMm sjuswndop 14Nn0d pajedijuayine puly

W H VT
13IN00

UEN._V+ g
o] - 0Ol I A W hw .
2SO0 \ I |aupnd
— -3y A
. PG
Sl e L
o {If auwoy
|ql \ L.CN.VI_I oG
(4 .
AM—14 u L |_J30.o = TEA:“_Aceao
) ooT_l T UEN.VH 10U /JUdA
— = |~| o YW\ qs
_ |_| UEDVH omo_o\cﬁ_mw
T &
——
= 3 3 3 3 w Q HC@)
uﬁi_o.o+ WWWW usdo /s50|0
| HOLMS A DA ]
\ vebi4
000 00 © (44! o

‘

Pa;

BNA/Brose Exhibit 1005 (Correc D |


https://www.docketalarm.com/

"Wod"Wie|el}a)d0p je syJewldalem JNoYliMm sjuswndop 14Nn0d pajedijuayine puly

-

-
ITpy
!
Uh
O-
&)

? ZG1
az 64
92¢

Pa;

MJ T o
/ NN/
AN

° .v—NI\ mvwkﬁ‘

d3TIOHINOD

> 0¥l OL HOLIMS A - W

BNA/Brose Exhibit 1005 (Correc

vl .M =
J 4| JuQ L
|

-0
O
O
U/ “h_ﬂ O0A m
|—|

1
_livg o
o EN
0z1— ! ﬂo‘ o A\I|_
8Ll Y
iH R s oz:omo
azr o | 3 I [T 1w AW T
- ._| |_| ._| w |_| >mmt<m
LR T
1vg i Tven +2i
B4 \

_.n


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




