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6,008,486
6,008,871
6,009,359
6,016,035
6,016,215
6,019,411
6,019,475
6,021,371
6,023,229
6,025,872
6,037,689
6,042,253
6,045,243
6,045,643
6,046,766
6,046,837
6,049,171
6,060,989
6,061,002
6,064,508
6,065,840
6,067,111
6,067,500
6,072,391
6,074,777
6,078,355
6,078,865
6,082,881
6,084,700
6,086,131
6,086,229
6,087,012
6,087,953
6,094,618
6,097,023
6,097,316
6,099,131
6,099,155
6,102,559
6,104,552
6,106,121
6,111,498
6,111,683
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11/1999
11/1999
11/1999
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11/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
12/1999
1/2000
1/2000
2/2000
2/2000
2/2000
2/2000
2/2000
3/2000
3/2000
4/2000
4/2000
4/2000
4/2000
4/2000
5/2000
5/2000
5/2000
5/2000
5/2000
5/2000
6/2000
6/2000
6/2000
6/2000
7/2000
7/2000
7/2000
7/2000
7/2000
7/2000
7/2000
8/2000
8/2000
8/2000
8/2000
8/2000
8/2000
8/2000
8/2000
8/2000

Schofield et al.
Bos et al.
Dussell et al.
Agravante et al.
Frankhouse et al.
Ash et al.
Popovic et al.
Schofield et al.
Ridgley

Lin

O’Farrell et al.
Furuta

Fan et al.
Banitt

Jonza et al.
O’Farrell et al.
Dehmlow
Bauder
Rumsey et al.
Hansen et al.
Bechtel et al.
Meissner et al.
Srinivasa et al.
Bechtel et al.
Desmond et al.
Varaprasad et al.
Varaprasad et al.
Yatsu

Todd

Thau

Stam et al.
Okumura
El-Hakim et al.
Eberspicher et al.
Byker

Carter et al.
Lynam et al.
Fultz

Bugno et al.
Ozaki et al.
Bingle et al.
Fant, Jr. et al.
Muth et al.
Byker et al.
Sakata
Yamamoto
Stam et al.
Gehlot

Weber et al.
Forgette et al.
Caskey et al.
Hahn et al.
Morimoto et al.
Suzukie et al.
Reimers et al.
Zengel
Koyanagi
Hicks

Knapp et al.
Bingle et al.
Pastrick
Varaprasad et al.
DeLine et al.
Harada
Schofield et al.
Liaw et al.
Fletcher et al.
Pastrick et al.
Nold et al.
Thau et al.
Buckley et al.
Jobes, I et al.
Cammenga et al.
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6,169,955
6,170,956
6,172,600
6,172,601
6,172,613
6,173,501
6,173,508
6,175,164
6,175,300
6,176,602
6,178,034
6,178,377
6,181,387
6,182,006
6,183,119
6,184,679
6,184,781
6,185,492
6,185,501
6,188,505
6,191,704
6,196,688
6,198,409
6,199,014
6,199,810
6,200,010
6,201,642
6,210,008
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6,217,181
6,218,934
6,222,447
6,222,460
6,227,689
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8/2000
9/2000
9/2000
9/2000
9/2000
9/2000
9/2000
9/2000
10/2000
10/2000
10/2000
10/2000
10/2000
10/2000
10/2000
10/2000
10/2000
11/2000
11/2000
11/2000
11/2000
11/2000
11/2000
11/2000
11/2000
11/2000
11/2000
12/2000
12/2000
12/2000
12/2000
12/2000
12/2000
12/2000
12/2000
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
1/2001
2/2001
2/2001
2/2001
2/2001
2/2001
2/2001
2/2001
3/2001
3/2001
3/2001
3/2001
3/2001
3/2001
4/2001
4/2001
4/2001
4/2001
4/2001
4/2001
4/2001
5/2001

Forgette et al.
Tench et al.
Allen et al.
Rosen

Cruz

Hoek
Saneyoshi et al.
Brezoczky et al.
Marcus et al.
DeLine et al.
Wylin
Mura-Smith
Nishimoto et al.
Bechtel et al.
Bauer et al.
Turnbull et al.
‘Waldmann

Bos et al.
Bugno et al.
Thau
Obradovich et al.
Pastrick et al.
Chu et al.
Steed et al.
Bergholz et al.
Annas

Fiirst et al.
Tyckowski et al.
Varaprasad et al.
Urai et al.
Rosen
DeVries, Ir. et al.
Rose et al.
Teowee et al.
Hamma et al.
Tench et al.
Cammenga et al.
Damson et al.
Fultz

Rumsey et al.
Kakinama et al.
‘Wada et al.
DeLine et al.
Blank et al.
Strohmeyer, Jr.
O’Farrell et al.
Kendrick
Pastrick et al.
Allemand et al.
Ishihara et al.
Rosen

Meek
Desmond et al.
Popovic et al.
Ramakesavan
Kagawa et al.
Smith et al.
Lomprey et al.
Takenaga et al.
Caskey et al.
Schofield et al.
Walker et al.
Wu et al.
Anders

Bos

Hoekstra et al.
Broer

Seymour et al.
Lynam et al.
Regan
Schofield et al.
DeLine et al.
Miller
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6,232,937
6,239,851
6,239,898
6,243,003
6,245,262
6,247,820
6,249,214
6,250,148
6,250,766
6,250,783
6,255,639
6,257,746
6,259,412
6,259,475
6,265,968
6,268,803
6,269,308
6,274,221
6,276,821
6,276,822
6,277,471
6,278,271
6,278,377
6,278,941
6,280,068
6,280,069
6,281,804
6,286,965
6,286,984
6,289,332
6,290,378
6,291,906
6,294,989
6,296,379
6,297,781
6,299,333
6,300,879
6,304,173
6,305,807
6,310,611
6,310,714
6,310,738
6,313,454
6,314,295
6,317,057
6,317,248
6,318,870
6,320,176
6,320,282
6,320,612
6,324,295
6,326,613
6,326,900
6,329,925
6,330,511
6,331,066
6,333,759
6,335,680
6,336,737
6,341,523
6,344,805
6,346,698
6,347,880
6,348,858
6,351,708
6,353,392
6,356,206
6,356,376
6,356,389
6,357,883
6,362,548
6,363,326
6,366,213
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7/2001
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8/2001
8/2001
8/2001
8/2001
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8/2001
8/2001
8/2001
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9/2001
9/2001
9/2001
9/2001
9/2001
9/2001
10/2001
10/2001
10/2001
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10/2001
10/2001
10/2001
10/2001
11/2001
11/2001
11/2001
11/2001
11/2001
11/2001
11/2001
11/2001
11/2001
12/2001
12/2001
12/2001
12/2001
12/2001
12/2001
1/2002
1/2002
1/2002
2/2002
2/2002
2/2002
2/2002
2/2002
3/2002
3/2002
3/2002
3/2002
3/2002
3/2002
3/2002
4/2002

Jacobsen et al.
Hatazawa et al.
Byker et al.
DeLine et al.
Varaprasad et al.
Van Order
Kashiwazaki
Lynam
Strumolo et al.
Stidham et al.
Stam et al.
Todd et al.
Duroux

Ramachandran et al.

Betzitza et al.
Gunderson et al.
Kodaka et al.
Smith et al.
Pastrick et al.
Bedrosian et al.
Tang

Schott

DeLine et al.
Yokoyama
Mertens et al.
Pastrick et al.
Haller et al.
Caskey et al.
Berg

Menig et al.
Buchalla et al.
Marcus et al.
Schofield et al.
Pastrick
Turnbull et al.
Pastrick et al.
Regan et al.
Pala et al.
Schierbeek
Caldwell
Lomprey et al.
Chu

Bos et al.
Kawamoto
Lee

Agrawal et al.
Spooner et al.
Schofield et al.
Caldwell
Young

Valery et al.
Heslin et al.
DeLine et al.
Skiver et al.
Ogura et al.
Desmond et al.
Mazzilli
Matsuoka
Thau

Lynam

Yasui et al.
Turnbull

Fiirst et al.
Weis et al.
Takagi et al.
Schofield et al.
Takenaga et al.
Tonar et al.
Nilsen et al.
Strumolo et al.
Bingle et al.
Scully

DeLine et al.

6,370,329
6,371,636
6,386,742
6,390,529
6,390,635
6,396,397
6,396,637
6,407,847
6,408,247
6,411,204
6,412,959
6,412,973
6,415,230
6,416,208
6,417,786
6,418,376
6,419,300
6,420,036
6,420,975
6,421,081
6,424,272
6,424,273
6,424,892
6,426,492
6,427,349
6,428,172
6,433,676
6,433,680
6,433,914
6,437,688
6,438,491
6,439,755
6,441,872
6,445,287
6,447,128
6,452,533
6,463,369
6,466,701
6,472,977
6,473,001
6,474,853
6,476,731
6,477,460
6,477,464
6,483,429
6,483,438
6,487,500
6,494,602
6,498,620
6,501,387
6,512,624
6,513,252
6,515,581
6,515,582
6,515,597
6,516,664
6,520,667
6,522,451
6,522,969
6,534,884
6,539,306
6,542,085
6,542,182
6,543,163
6,545,598
6,549,253
6,549,335
6,550,949
6,553,308
6,560,027
6,567,708
6,568,839
6,572,233

4/2002
4/2002
5/2002
5/2002
5/2002
5/2002
5/2002
6/2002
6/2002
6/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
7/2002
8/2002
8/2002
8/2002
8/2002
8/2002
8/2002
8/2002
8/2002
8/2002
9/2002
9/2002
9/2002
10/2002
10/2002
10/2002
10/2002
11/2002
11/2002
11/2002
11/2002
11/2002
11/2002
11/2002
12/2002
12/2002
12/2002
1/2003
2/2003
2/2003
2/2003
2/2003
2/2003
2/2003
2/2003
2/2003
3/2003
3/2003
4/2003
4/2003
4/2003
4/2003
4/2003
4/2003
4/2003
4/2003
5/2003
5/2003
5/2003
6/2003

Teuchert
Wesson
DeLine et al.
Bingle et al.
‘Whitehead et al.
Bos et al.
Roest et al.
Poll et al.
Ichikawa et al.
Bloomfield et al.
Tseng

Bos et al.
Maruko et al.
Pastrick et al.
Learman et al.
Olson

Pavao et al.
Varaprasad et al.
DeLine et al.
Markus

Gutta et al.
Gutta et al.
Matsuoka

Bos et al.
Blank et al.
Hutzel et al.
DeLine et al.
Ho

Lomprey et al.
Kobayashi
Farmer

Fant, Jr. et al.
Ho

Schofield et al.
Lang et al.
Yamabuchi et al.
Sadano et al.
Ejiri et al.
PSchmiiller
Blum

Pastrick et al.
Miki et al.
Kepler
McCarthy et al.
Yasui et al.
DeLine et al.
Lemelson et al.
Pastrick et al.
Schofield et al.
Skiver et al.
Tonar et al.
Schierbeek et al.
Ho

Teowee

‘Wada et al.
Lynam
Mousseau
Lynam
Kannonji
Marcus et al.
Turnbull

Yang
Chautorash
Ginsberg

de Villeroche
Robbie et al.
Trapani et al.
Bauer et al.
Uhlmann et al.
Meine

Bechtel et al.
Pastrick et al.
Northman et al.
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6,575,643
6,580,373
6,581,007
6,583,730
6,591,192
6,592,230
6,593,565
6,593,984
6,594,065
6,594,067
6,594,090
6,594,583
6,594,614
6,597,489
6,611,202
6,611,227
6,611,759
6,614,387
6,616,313
6,616,764
6,618,672
6,624,936
6,627,918
6,630,888
6,636,258
6,638,582
6,642,840
6,642,851
6,648,477
6,661,830
6,665,592
6,670,207
6,670,910
6,671,080
6,672,731
6,672,734
6,672,744
6,672,745
6,674,370
6,675,075
6,678,083
6,678,614
6,683,539
6,683,969
6,685,348
6,690,268
6,690,413
6,693,517
6,693,518
6,693,519
6,693,524
6,700,692
6,709,136
6,713,783
6,717,610
6,717,712
6,726,337
6,727,808
6,727,844
6,731,332
6,734,807
6,736,526
6,737,964
6,738,088
6,744,353
6,748,211
6,756,912
6,757,109
6,759,113
6,759,945
6,760,157
6,774,356
6,774,810

6/2003
6/2003
6/2003
6/2003
7/2003
7/2003
7/2003
7/2003
7/2003
7/2003
7/2003
7/2003
7/2003
7/2003
8/2003
8/2003
8/2003
9/2003
9/2003
9/2003
9/2003
9/2003
9/2003
10/2003
10/2003
10/2003
11/2003
11/2003
11/2003
12/2003
12/2003
12/2003
12/2003
12/2003
1/2004
1/2004
1/2004
1/2004
1/2004
1/2004
1/2004
1/2004
1/2004
1/2004
2/2004
2/2004
2/2004
2/2004
2/2004
2/2004
2/2004
3/2004
3/2004
3/2004
4/2004
4/2004
4/2004
4/2004
4/2004
5/2004
5/2004
5/2004
5/2004
5/2004
6/2004
6/2004
6/2004
6/2004
7/2004
7/2004
7/2004
8/2004
8/2004

Takashashi
Ohashi
Hasegawa et al.
Lang et al.
Okamura et al.
Dupay

Heslin et al.
Arakawa et al.
Byker et al.
Poll et al.
Kruschwitz et al.
Ogura et al.
Studt et al.
Guarr et al.
Schofield et al.

Nebiyeloul-Kifle et al.

Brosche
Deadman

Fiirst et al.
Kriamer et al.
Sasaki et al.
Kotchick et al.
Getz et al.
Lang et al.
Strumolo
Uchiyama et al.
Lang et al.
Deline et al.
Hutzel et al.
Reed et al.
Kodama
Roberts
Delcheccolo et al.
Poll et al.
Schnell et al.
Lammers
DeLine et al.
Bauer et al.
Rodewald et al.
Engelsburg et al.
Anstee
McCarthy et al.
Trajkovic et al.
Nishigaki et al.
Pastrick et al.
Schofield et al.
Moore
McCarthy et al.
Kumata et al.
Keirstead
Payne

Tonar et al.
Pastrick et al.
Mase et al.

Bos et al.
Lynam et al.
Whitehead et al.
Uselmann et al.

Zimmermann et al.

Yasui et al.
King
Matsuba et al.
Samman et al.
Uskolovsky et al.
Sjonell

Isaac et al.
Skiver et al.
Bos

Tang

Richard
Allen et al.
Heslin et al.
DeLine et al.

6,778,904
6,784,129
6,797,396
6,800,871
6,801,283
6,806,452
6,810,323
6,824,281
6,832,848
6,836,725
6,842,276
6,846,098
6,847,487
6,848,817
6,853,491
6,870,655
6,870,656
6,871,982
6,877,888
6,882,287
6,891,563
6,902,284
6,906,632
6,910,779
6,912,396
6,916,099
6,922,902
6,928,180
6,928,366
6,930,737
6,934,067
6,946,978
6,947,576
6,947,577
6,951,410
6,951,681
6,952,312
6,958,495
6,958,683
6,968,273
6,972,888
6,974,236
6,975,215
6,977,702
6,980,092
6,985,291
6,992,718
7,001,058
7,004,592
7,004,593
7,006,173
7,009,751
7,012,543
7,041,965
7,042,616
7,046,418
7,046,448
7,057,681
7,092,052
7,106,213
7,108,409
7,121,028
7,125,131
7,130,727
7,132,064
7,136,091
7,149,613
7,151,515
7,151,997
7,154,657
7,158,881
7,160,017
7,167,796

8/2004
8/2004
9/2004
10/2004
10/2004
10/2004
10/2004
11/2004
12/2004
12/2004
1/2005
1/2005
1/2005
2/2005
2/2005
3/2005
3/2005
3/2005
4/2005
4/2005
5/2005
6/2005
6/2005
6/2005
6/2005
7/2005
8/2005
8/2005
8/2005
8/2005
8/2005
9/2005
9/2005
9/2005
10/2005
10/2005
10/2005
10/2005
10/2005
11/2005
12/2005
12/2005
12/2005
12/2005
12/2005
1/2006
1/2006
2/2006
2/2006
2/2006
2/2006
3/2006
3/2006
5/2006
5/2006
5/2006
5/2006
6/2006
8/2006
9/2006
9/2006
10/2006
10/2006
10/2006
11/2006
11/2006
12/2006
12/2006
12/2006
12/2006
1/2007
1/2007
1/2007

Iwami et al.
Seto et al.
Liuet al.
Matsuda et al.
Koyama et al.
Bos et al.
Bullock et al.
Schofield et al.
Pastrick
Millington et al.
Poll et al.
Bourdelais et al.
Burgner

Bos et al.
Ruhle et al.
Northman et al.
Tonar et al.
Holman et al.
DeLine et al.
Schofield
Schofield et al.
Hutzel et al.
DeLine et al.
Abel et al.
Sziraki et al.
Su et al.
Schierbeek et al.
Stam et al.
Ockerse et al.
Weindorf et al.
Ash et al.
Schofield
Stam et al.
Stam et al.
Parsons
Hartley et al.
Weber et al.
Nishijima et al.
Mills et al.
Ockerse et al.
Poll et al.
Tenmyo
Schofield et al.
Wu

Turnbull et al.
Watson et al.
Takahara
Inditsky
Varaprasad et al.
Weller et al.
Hiyama et al.
Tonar et al.
DeLine et al.
Heslin et al.
Tonar et al.
Lin et al.
Burgner
Hinata et al.
Okamoto et al.
White

DeLine et al.
Shoen et al.
Olczak

Liuet al.
Lietal.
Ichikawa et al.
Stam et al.
Kim et al.
Uhlmann et al.
Poll et al.
McCarthy et al.
Leeetal.
Taylor et al.
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INTERIOR REARVIEW MIRROR SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S, patent
application Ser. No. 12/575,726, filed Oct. 8, 2009, now U.S.
Pat. No. 7,726,822, which is a continuation of U.S. patent
application Ser. No. 12/370,043, filed Feb. 12, 2009, now
U.S. Pat. No. 7,600,878, which is a continuation of U.S.
patent application Ser. No. 12/029,073, filed Feb. 11, 2008,
now U.S. Pat. No. 7,490,944, which is a continuation of U.S.
patent application Ser. No. 11/305,637, filed Dec. 16, 2005,
now U.S. Pat. No. 7,329,013, which claims benefit of U.S.
provisional application Ser. No. 60/636,931, filed Dec. 17,
2004, and U.S. patent application Ser. No. 11/305,637 is a
continuation-in-part of U.S. patent application Ser. No.
10/456,599, filed Jun. 6, 2003 by Weller et al. for INTERIOR
REARVIEW MIRROR SYSTEM WITH COMPASS, now
U.S. Pat. No. 7,004,593, which claims the benefit of U.S.
provisional applications, Ser. No. 60/420,010, filed Oct. 21,
2002; Ser. No. 60/398,240, filed Jul. 24, 2002; and Ser. No.
60/386,373, filed Jun. 6, 2002, which are all hereby incorpo-
rated herein by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates generally to interior rearview
mirror assemblies for vehicles and, more particularly, to an
interior rearview mirror assembly which includes a compass
system.

BACKGROUND OF THE INVENTION

Interior rearview mirror assemblies which include a direc-
tional or compass display are known, such as the types dis-
closed in U.S. Pat. No. 5,802,727, which is hereby incorpo-
rated herein by reference. Typically, such mirror assemblies
include a compass sensor, such as a magnetoresistive sensor,
a magnetocapacitive sensor, a magnetoinductive sensor, a
Hall effect sensor, or a flux gate sensor or the like, which is
fixedly attached to the mirror mount that attaches the mirror
assembly to a mirror assembly mounting element, such as a
conventional mounting button mounted on an interior surface
of the windshield of the vehicle. The mirror assemblies also
include processing circuitry and a compass information dis-
play, typically included in the interior mirror casing (that
includes the mirror reflector) which is pivotally adjustable by
the driver to suit his or her rearward field of view.

Predominantly, compass mirror assemblies in the market
today involve the fixed placement of the compass sensor (and
any locally associated sensor circuitry), such as at the mirror
mount where the mirror attaches to the windshield or head-
liner of the vehicle. The compass system typically involves a
cable/harness connection to the processing circuitry (which is
typically in the pivotable housing of the mirror assembly),
which may include the compass compensation circuitry and
the like, which feeds or connects to a display (such as a
vacuum fluorescent (VF) display or the like) that is typically
included in the adjustable mirror casing (such as behind the
reflective element so as to display from behind and through
the reflective element, or at an eyebrow or chin region of the
bezel area of the mirror casing). The display then typically
displays an output of the directional heading of the vehicle to
the driver or passenger of the vehicle, such as an eight point
display, such as N, S, E, W, NE, NW, SE, SW, or the like.
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Ithas been proposed in the art to mount the compass sensor
within the movable housing of the rearview mirror assembly.
Processes have also been proposed to compensate for move-
ment of the sensor during normal use of the mirror, such as
when the mirror head or casing is adjusted by the driver. Such
proposed systems, such as described in U.S. Pat. Nos. 6,140,
933 and 6,023,229, which are hereby incorporated herein by
reference, are often implemented with a specially adapted
single ball mount or single pivot mirror assembly. Such com-
pass mirror assemblies can be costly and often involve special
tooling and complicated adaptation of the mirror assembly
itself and the casing of the mirror assembly. Also, such com-
pass systems as described in the patents referenced above are
not readily adapted for use with double ball or double pivot
mirror assemblies. Other compass systems and compass
compensation systems, such as the types described in U.S.
Pat. Nos. 4,581,827, 5,339,529, 5,455,716, 5,699,044, 5,737,
226;and 5,808,197, and/or in PCT Publication No. WO 2004/
076971 A2, published Sep. 10, 2004; and/or in PCT Publica-
tion No. WO 2003/044540 A2, published May 30, 2003;
and/or in PCT Publication No. WO 2003/074969 A3, pub-
lished Sep. 12, 2003 (which are all hereby incorporated
herein by reference), may be implemented in interior rear-
view mirror assemblies, but may be costly and difficult to
implement within the movable mirror head of an interior
rearview mirror assembly with a single or double ball mount-
ing arrangement.

Therefore, there is a need in the art for an interior rearview
mirror assembly having a compass system associated there-
with that overcomes the shortcomings of the prior art.

SUMMARY OF THE INVENTION

The present invention is intended to provide an interior
rearview mirror system which includes a compass system
having a display which indicates the general direction in
which the vehicle is traveling.

According to an aspect of the present invention, a mirror
and compass system includes an interior rearview mirror
assembly having a reflective element and a casing that are
adjustable relative to a mounting structure. A compass sensor
having at least two magnetoresponsive sensing elements is
positioned within the mirror casing and at a position and
orientation that reduces the effect of adjustment of the mirror
on the compass sensor output.

The compass sensor is preferably positioned at a generally
central location of the mirror and at or near the centerline of
the mirror head. Preferably, the compass sensor is positioned
at or near a lower region of the mirror casing to position the
sensor remotely from the roof of the vehicle and any wiring or
lights or the like that may be positioned at the roof of the
vehicle, in order to reduce the effect of such items on the
compass sensor performance.

Preferably, the compass sensor is oriented such that one of
the sensing elements is generally along a longitudinal axis of
the vehicle and the other sensing element is generally along a
cross car axis of the vehicle when the mirror is oriented at a
typical in-use position (such as at an angle of about 20 degrees
rotation toward the driver side and at an angle of about 9
degrees tilt downward). Optionally, the system may deter-
mine when a prismatic mirror is flipped or toggled between
the daytime and nighttime orientations and may compensate
or adjust the processing of the compass sensor output to
compensate for the known movement (such as about 4%
degrees upward or downward) of the mirror head/reflective
element and compass sensor.
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Optionally, the compass sensor may be positioned in close
proximity to the mirror ball of the mounting arm (the ball that
is received in the socket at the mirror casing or reflective
element or toggle portion of the mirror assembly) so as to
reduce movement of the compass sensor when the mirror is
adjusted, in order to reduce the effects of mirror adjustment
on the compass sensor performance. Optionally, the compass
sensor may be generally fixedly positioned relative to the
mirror ball of the mounting arm so that the compass sensor is
generally fixed and do not move during adjustments of the
mirror head/reflective element when the driver gasps and
moves the mirror head/reflective element to adjust to his or
her preferred field of view rearward through the rear window
of the vehicle.

Optionally, the mirror and compass system may operate to
enter a rapid compensating and aggressive calibration mode
in response to a detection of an abrupt movement of the mirror
head and compass sensor. The system may determine when
such an abrupt movement is indicative of a mirror adjustment
(such as an adjustment between the daytime and nighttime
orientations for a prismatic mirror or an adjustment of the
mirror by a person who has just entered the vehicle or started
the vehicle ignition), and then may enter the aggressive cali-
bration mode in response to such a determination. The system
thus may discern, such as algorithmically via software and/or
aided via a movement/mechanical adjust detector/sensor ele-
ment, between a change in sensor output that is indicative of
a mirror adjustment and a change in sensor output that is
indicative of a change in vehicle direction and may enter the
aggressive calibration mode when the change in sensor output
is indicative of a mirror adjustment. Such a mirror adjustment
typically occurs rapidly (such as in less than one second) and
has a predictable range and/or direction, so that the compass
system can discern when a change in sensor output is indica-
tive of a mirror adjustment versus a detection of a magnetic
field anomaly or the like or versus a change in directional
heading of the vehicle.

According to another aspect of the present invention, an
interior rearview mirror system for a vehicle includes an
interior rearview mirror assembly, a casing having a reflective
element, a compass sensor and a control. The casing is adjust-
able relative to a mounting structure that mounts the interior
rearview mirror assembly to an interior portion of the vehicle.
The compass sensor has a first magnetoresponsive sensing
element and a second magnetoresponsive sensing element.
The compass sensor is disposed within the mirror casing. The
control receives a first signal indicative of a magnetic field
sensed by the first magnetoresponsive sensing element and
receives a second signal indicative of a magnetic field sensed
by the second magnetoresponsive sensing element. The con-
trol determines a directional heading of the vehicle based on
the first and second signals. The control automatically com-
pensates for a deviating magnetic field of the vehicle and
generates a signal indicative of the directional heading of the
vehicle. The control determines that the casing is adjusted by
an occupant of the vehicle in response to a change in the first
and second signals being indicative of an abrupt movement of
the casing about the mounting structure by an occupant of the
vehicle (such as when the driver or occupant of the vehicle
adjusts the mirror reflective element to provide a desired
reflector rearward field of view). The control is operable to
enter a rapid compensating mode to compensate for the mir-
ror adjustment in response to the control determining that the
casing is adjusted by an occupant of the vehicle.

According to another aspect of the present invention, an
interior rearview mirror system for a vehicle includes an
interior rearview mirror assembly, a casing having a reflective
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element, a compass sensor and a control. The casing is adjust-
able relative to a mounting structure that mounts the interior
rearview mirror assembly to an interior portion of the vehicle.
The compass sensor has a first magnetoresponsive sensing
element and a second magnetoresponsive sensing element.
The compass sensor is disposed within the mirror casing. The
control receives a first signal indicative of a magnetic field
sensed by the first magnetoresponsive sensing element and a
second signal indicative of a magnetic field sensed by the
second magnetoresponsive sensing element. The control
determines a directional heading of the vehicle based on the
first and second signals and automatically compensates for a
deviating magnetic field of the vehicle and generates a signal
indicative of the directional heading of the vehicle. The con-
trol is operable to enter a rapid compensating mode in
response to an ignition cycle of the vehicle. The control
automatically exits the rapid compensating mode and enters a
less aggressive calibration mode that distinguishes the
Earth’s magnetic field from magnetic anomalies and non-
abrupt changes in the vehicle magnetic signature. The control
automatically exits the rapid compensating mode after a pre-
determined period of time has elapsed since the ignition
cycle.

Therefore, the present invention provides a mirror and
compass system that positions the compass sensor within the
movable head portion of the mirror assembly. The compass
sensor is positioned in a manner that reduces the effects of
mirror adjustment on the sensor performance. The system
may adjust processing in response to known movements of
the mirror head to compensate for such known movements.
The system may enter an aggressive calibration mode to
calibrate the compass sensor when the mirror has been
adjusted by a user. The compass system may distinguish
between the anomaly signature or pattern and the mirror
adjustment signature or pattern and may enter the calibration
mode when the mirror adjustment is detected.

These and other objects, advantages, purposes and features
of'the present invention will become apparent upon review of
the following specification in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a forward facing elevation of an interior rearview
mirror assembly in accordance with the present invention, as
facing forward with respect to a direction of travel of a
vehicle;

FIG. 2 is a forward facing elevation of a interior rearview
mirror assembly of the present invention;

FIG. 3 is a sectional view of the interior rearview mirror
assembly taken along the line III-I1I in FIG. 2;

FIG. 4 is a top plan view of the interior rearview mirror
assembly of the present invention;

FIG. 5 is a sectional view of the interior rearview mirror
assembly of FIG. 4;

FIG. 6 is a sectional view of another interior rearview
mirror assembly in accordance with the present invention;
and

FIG. 7 is a sectional view of another interior rearview
mirror assembly and mounting assembly in accordance with
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings and the illustrative embodi-
ments depicted therein, a compassized prismatic interior rear-
view mirror assembly or system 10 includes a double pivot or






