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A study on the Development Trend of Digital Still Camera Industry

from the Image Stabilizer Patent Analysis

Student : Jiung Liang Chiou Advisor : Dr. Benjamin Yuan

Graduate Institute of Management of Technology

Notional Chiao Tung University

Abstract

When it comes to knowledge economy era, intellectual property plays an indispensable
role in business. This research focusessupon the relationship between patent analysis
and R&D planning. Patent analysis enables researchers and business executives to
assess the competitive patent landscape .prior to. engaging in costly research and
development, patent execution, or.merger and.acquisition activities. It is not only a
powerful weapon in business but alsoa protective tool. Before planning R&D strategy,

the companies have to analyzeall related patents-of-the target technology.

This research tries to concentrate on' one 'specific target technology, anti-shake
technology of digital still camera, to analyze its patent and discuss the interaction
between patent data and R&D planning. According to the result of management analysis,
the assorted pictures of patent analysis are shed light on the pattern of patent numbers,
assignees, companies, issue date, citation, technological allocation and so on. This
information will provide correct decision in planning R&D strategy, patent strategy and

business strategy for companies.

Finally, this research try to figure out the relationship between patent analysis of
anti-shake technology of digital still camera and R&D strategy from dissimilar view
about technology life cycle, the sources of technology, R&D schedule and business
model. This research also concludes that the companies should arrange different patent

strategies and R&D plans in different developing stages.

Key word : patent analysis, digital still camera, image stabilizer, and anti-shake.
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# 1.1 : United States Patent Applications Filed by Residents of Foreign Countries

Placings Residence 2003 2004 2005 2006
1 Japan 61,177 63,543 73,250 76,940
2 Germany 19,646 16,394 21,598 22,263
3 Korea 9,614 13,388 16,643 21,963
4 Taiwan 14,537 17,703 17,933 21,165
5 Canada 8,138 9,035 9,114 10,243
6 United Kingdom 8,215 6,679 8,603 9,127
7 France 6,887 5,618 7,515 7,228
8 Netherlands 2,382 2,291 3,637 4,098
9 China 1,230 1,708 2,330 3,838
10 Italy 3,325 2,792 3,685 3,691
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Fej e Ravgkic endeEt o o oA R PR A o Microsoft ff A o R

Hu FA T e HRTEMA L Pl gve- 20 o

—=\

dAFTAREG RBhRE  HAER ARG HE R FR LR
BEPlPFILI T I REAE S S RAFF G0 RERL R 2

RIERIFRE RS F - FOCE S0
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ERUEGE i FIAER FRAE L T oo R
BART FAG e AR i b
RIAT 2 Hod il FAEH f e | R RArse g | TR
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Prdp et P B g LA S BARY - BRBLL AT G o blArdRiT
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&l g
s gk 3t £ - 78R4 £ WS 2 L 7 4 (legitimate competitive

behavior) » 7 #_- ﬁ;@é’u = % - &Pz ¥ 3% 1 F(Claims) » 7 72 -

Rl K Abin s

Q.

2 EE o Tl 2 BT

A TRASL LY
B. ¥ it A 43t )
C' ? 3@! é’“ SN Tgs f)%%
pav o 2R ESRE(caselaw)2 # B > FF i £ & JI2FF 40 % ® Kayton

FAEF N0 e Bl R 2 R AT

a. KiES 'J“f 2, Claims = i# (elements) 2 H # it (function) X & {7 & )

Gldhe 1 ¥ =A+B+C+D ; ¢ =A+B+C

b. E#H Claims » &7 & & ehd 202 F $} (physical)? 2. =~ & kB~
o 2§ - A pir 2. % §(insubstantial-change)® & o
blde ¢ ® =A+B+C+D.; -8 =A+B+C+d

c. HEH R Claims ¥ &3 £ & ch- 2307 F 48+ (physical)zz g 2. ~ & %
F A7 e HFE E(way) ©
Glde ¢ 7 =A+B+C+D ; ¢ =A+B+C+E

d. E3- B3 R RA G+ BSE 2 (means plus function) Claims #7
Boenrt i B
b]4e ¢ ¥ =means for pushing ; ¢ =means for pulling

e. - B R2 M+ EE o (means plus function) Claims #1 f #_0
PR eSSl EER S
5)4e: ? =means for pushing ™ A #jFk i & ; ¢ =means for pushing
B HopE kS

FARE Y L @R R A 30 Jah 20k 1T & G ] R

EB RS 0 AR ERRE
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Griliches(1990) & 32 3 3 » 1% & I 75 FHA TR § 5 = < B3¢
1. % #fenf® 48 (classification) : ‘3‘.,;?»%?&7?% HBEEFAER(BHArT A R FE R
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m fes 8N AR
L3 %7 £ B 4Z(truncation bias) trd 2t Aed8PFdc L PF R F 5 F (S e § 0 )
AITRFE DY B AP T £ 7 DB I o B BT KA
I F DGR, > T i g2 F ook B E g H
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FERIR CBARFE AN T £ AN - P Zh(atapoint in time) 5 A £ H 3
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FIA G R FGFFER D 22 447 AT AREJHEA AR S P WS s A
¢35 P T+ A £498F SONY » ¥ #5 5k § $ v+ f Canon ~ Olympus ~ Nikon »

® 4 A K P < B Fujifilm 2 2 f']ik#‘fﬁ’é‘ﬁ Casio ~ Minolta ~ Pentax % -
3.1 # % ”“}' %k

F L AP E s ot B T AL B R I R e L TR
et £ W% 1% 5 (USPTO)NE ABFIFHLL 55 -1 & R et £ W& {IF
R OFALE B0 BT TR 2T - B 2 LE WD H R
FHEG - B HE o ARRERE € aERY R REE L ER 7 B
AL AG 2N FF G FRWY S F & LT R W USPTO e ft F LR e

Fd ok 2 hs N E- AR Al s ek 1K & fos 45

® iFLAIFEL USPTO 2 & I FHAE

(1) #§ 4
USPTO 7 T #& & 42 ATH i ~ B 117 3hft * ~ B {IRFF EFaro 0450
FWEHIERBF %%m*%f%icﬁ*r%ﬂ# SR e )

w4w£¢W?’JPUK$$T§%ﬂ it s FRfrRF o 2T
2 & 4] & iTif X (Patent Cooperation Treaty) » » ¥ 14z BT H & FFEpd 2
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USPTO £ % W& {l{ri ¥ i0eh% § Focidth > f T2 RME 1Y %
o s B AF AT NEREJITAR IR B 1976 & 1 1 1
B RBJIER k22 R 1976 &5 3 1790 & &7 00 & (52 A
LA SRELIIRY B PP RBES EEREIY AN F
FLESE ¥ - f 37- =
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BooE- Rt T AR

27



% 3-1: IPC A # 4

g nE B p
¥R (Section) A2 FEeTE 8 3R
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=X P (Subgroup) | FEHL AT X EF A2 6o 1 3
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t{4c2hi% Class : 364 ELECTRICAL COMPUTERS AND DATA PROCESSING
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5 %1998 # Fuyjifilm i ¥ B 7+ 3% o @ 2% = 7 e i+ 4p % (Digital Still Camera,
DSC)Z & —DS-1P - e 2 1 1995 # Casio @ F 4% - 5 25 8% ~ "7
TFT-LCD %7 & e —QV-10 > #cixp A £ 1 7 2V F E - &2 H &8 T3
AR B Ap T E M B ARG > T TATF AP EF F2L - o

4.1.1 iz Ap iy A & Tk

- i) andic iz Aps 0 3N LA S B #F fE 4p $8(Digital Still Camera; DSC) -
Boi-Bd FRPF BRI K > EE wfibh b eheEh TEB R o RiEBEI R
JOSR I3 TR (TS BRI T W SRR YA ST 0 B 5 E e B
Pane S8 A FH) FIEETFASE ) T2 G 2003 A7AR B S & Lk
£ i n’g»jz%] KB oo

MIC #t#c = 4p $%(Digital Still Camiera, DSC)# 5% & 2 © M L ks
Ao BT TS WE K ¥ - i o0 PC Camera(# Dual
Mode) ~ M #gP~8 i B ik 5 2 i =3 8 #8 (Digital Video Camcorder) ~ + # £ PDA

i 4o 2. Fiftic e (Camera Module) ¥ & SR 7 ¢ 3 &yt F 7 B o
412 Bcizdp s an k B 1 (AR

B Ed £ T - WML PE 5 TP R 4o R B B(CCD &
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% (LCD) 11 2 ﬁa?] Ml E AGRER ) B A B P ARG e
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2008 (f) 1.340 f&, 14.53%

2007 (f) 1.170 & 16.53%
2006 100,400K 20.11%
2005 83,589K 25.89%
2004 66,400K 38.65%
2003 47,889K 79.84%
2002 26,628K 19.98%
2001 22,194K 39.23%
2000 15,940K

T kR IDC 2000~2007 /A 77 7 KT

‘ N Quantity —— Growth Rate

1,600,000 90.00%
1,400,000 F 80.00%
70.00%
1,200,000 -
60.00%
1,000,000 -
N 50.00%
27 800,000 f BS
40.00%
600,000
30.00%
400,000
20.00%
200,000 I I 10.00%
0 : : : : 0.00%

2000 2001 2002 2003 2004 2005 2006 2007 () 2008 ()

B45: 2xpfcizfpp i £ 53
oA kR 1 IDC2000~2007/ A 77 3 BT

P FLREEED ARF LY 0 QR D2IRAN P RN S o T
PpP A3 A 2P BON 2 FALEE T » Canon i fw & =2 2007 # p A #ci4p48(7
P A B E RS ST R o BRE RABES Bk 5 R 5 Nikon AzA% >

LEZ Y- > RERA S > Canon (AR R D HArER o

-~
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B dpis A £ A 2000 & BF 0 1B B AT P e S n s BRERL
{245 IDC ezt L > 2000 & 1215 > ok iz dp 4+ frer b 4o

F 420 2RI AP BB P B F
Unit: %

2001 2002 2003 2004 2005 | 2006

Canon 12 105 | 162 | 157 | 17.4 | 187
Sony 22 231 | 184 | 172 | 152 | 158
Kodak 12.0 12 121 | 142 10
Nikon 8.0 8.6 7.9 7.6
HP 7.5 4.6

Olympus 19 18.2 13 11.5 9.8 8.6

Samsung 3.8 7.8

FujiFilm 16 14.7 9.3

TR kiR D IDC/ AR FER

TR % Kodak &2 HP 5 Z®f 7 ~Samsung % 5 B 7 14 oh > 2 4%
BB ARRF oM S kg o SRR AT EETDI20% 0 B B AR 80% 1 .
dFA Bk o AP BE T S Hc AR S d P AR L

FRUELF A& o ATHAB RSP I & 2B g7 F2 &
4 DIV HY FE P AR ST RAER R
TEZERFURORART KA R AT ARG ES R A
AR LD AT P AR R I RARE N TF SRR 5
PREATERRI H A ATRRRI S A UTRATE ST R 0§ F AT
34 R RIS Tl Ap e engl & ) R F AT
PR - BERFE o

145 IDC 3 42(R] 4.6)02006 # > sffci=Ap T 328 % 5 352 % ~ @ 2007

EHE 3 307 £ A AE R 2011 &85 5 250 £ A o
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350 352
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-~ -

250 250

200 1 1 1 1
2005 2006 2007 2008 2009 2010 2011 2012

year

1 4.6 1 Hcimfp T 304 8 1

L k&R IDC 2000~2007

415 5B Ap s A B R

el BB R RR S A& B SROE RIEL DR EMR o p 1995 & F AT

Bl AR R R R R AR e B A K 21997 £ %
7 ;c\\w;f\agz\ ACOFRFEP A B R sk M E A
AR B AL ERCEFECRE A AR BT ATE Fa kT
HE ARET A EFL-FEI30 TR F A REFH - FE-RED

A o EBNFE L P A~ EF S SRR T EFE L S PR
f

Lenkhm o A DAL R BB AR R > ®E {8 Sanyo & Flextronic & Fo
R e
He o S8 - A HCAPB IR S oAt 2000 EREE 2R £

4 b R A2 Sony UAFHR 1 & TER o @ 17 2006 £ R 1,500 F S iR e
2%7E{ﬂéﬁﬁ??@ﬁ@ﬁﬁ%ﬁﬁ%ﬁm’ﬂﬁié12%0 ok
B R LAY - RSEFI 2,000 F 5 f R P ARSBE o TE3 2008 £ 0 R G
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PR S AP R RE R FLPHE  EHPRAE B PICKTE
]‘}7*‘%—‘—'—1*— wil:)fﬁﬁﬁléqu 1%}*@ ‘;‘o&;}g_{ UI'&Q\:%:‘J’J"’““—ing\l&;H
Bt ot 4 B g % r S kBl R

S hy]

#pe gEflE - 2 &% P L Kodak ~ HP ~ Pentax % - 2006 & 1} j £ 5 950

502007 N EEEF 1,200 5 0 FE3H2008 £ b2 S 1,800 F & e

BZ R SAE AP 2006 # R X 680 F 502007 &£ F] 1,200 F & o
i & % # & Casio ~ Nikon » Samsung ~ & FujiFilm & o d ¢ 28 i ddci=dp i &
FEeY 4 g B KB g 3t 2007 # T =R J 28
LFE GO EEEHE D H TR B~ A kR § T 2008~2009 # 5 ¥ > IF
352008 & TR G 1,800 F & -
FErLre kg > 4200044 fFEMS 3908 & 0 2007 £ £ & 3 610
¥ o oo 32008 & ¥ ik 750 Fop o

243 SBECApBRE AN FEEARE 2

=85
g 2005 2006 2007 | 2008 (F) iR E
e 930 1,500 2,000 2,400+7| Sony, Olympus, FujiFilm, Kodak
5 800 950 1,200 1,800 | Kodak, HP, Pentax
E3) 400 680 1,200 1,800 | Casio, Nikon, Samsung, FujiFilm

17k 500 390 610 750 Kodak, Olympus, FujiFilm,
Ricoh
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EREET R BT e
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KB A% Hfgu SRR R AR Ao BRI AR Rt ¥ E
o XA N R FETORGR B EE LR LG

By EE g Ry i
ke PR AEFBLRMEIEL S o
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R L R T
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B2 T i adnd R a4 &
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o B BRI R B AT eh 5 A B A SN M CCD R kR i
IR LA THPUNTE SRR - il o CHENCI R 1Y oF I I
BISO s 4 Fagrd s B2 ALY - L RP 54 2 AR F ISO ¥ 23R
BPP AR 2P| RFZ D 2 A fdE B LU R 5 hp £ 23] B
L R AR Adp AR RS FRRIE G E A Boa i3 S DR o IR
%0 B ISO B Ps €4 Kk { B g o

421 | £ B ey B

B E R RS E A 1970 & &g kg B % §_Nikon 1 VR ( Vibration
Reduction) F# £ B 3cprs £ ¥ AL * Aif # A cidpib2 @ > 2875 2§37
BORvE R iR B 0 R F L FIA E RIE A BRI 3R Nikon
WA - B AREHZE L RPN B F) 2000 £ 4 2 EATIE o

@ Canon p {FF74 ef7 £ B % A" AR grpdiept > iz 5 IS

(Image Stabilizer ) #° §AE € % 5> d 3t 2 =& fr > & Canon Afr £ Rt -
B Lo BT {s AP KIS S P i Y B % B > Panasonic = 2 » #% ) 50 O.1.S( Optical
Image Stabilizer ) Hjtr > izt 2 2 ehfr £ & T]&_ZJS_J\ + *K’? r E:TF e - FEEE s %
ey § S cBdEY 2 dpREF R 2 A 2 o a‘r“fﬂ Foifad B 2 R AU AR
E 23 S PP U ARG R o Al SRR RPN T

BPab s § oo 2 EF BT S 0 00 Canon n IS FHFE ] 0 © 7 F sk P AL T
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Bl 4.7 : Canon IS Hjigiep ~ &

F 4L kR ¢ Canon

7 iEE RS 2 WA N ALER sg A,\nﬁ_% IR LA ST SRS S A
B+ B2 s v e Konica Minolta #7477 3 4’. CCD AS (Anti Shake) H s #£4
A CCD R L~ 2 g 2 5 ,;u%z%@w Bt (8 ks g ﬁﬁv@ﬁzﬁ
LT R+ 32 2R YRS AT AR 3 £ A 1
Konica-Minolta #-#c > ifﬁtﬁ“filﬂ“% Sony H S £ m%}‘ﬁf‘ﬁ F CCD I+ B #-d
Sony % H {s 7 xf;\raﬂéééf’?%'f—i @ =

B 48 : 7+ 2HjiT X B

7 4% &R : Konica Minolta

AS b+ BHITF i+ nikEk 7’5,T‘n—\r”“CCD—4\F\L* B £ JR S F]p 2
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W iE e P fAALER J]grs MEDPBEREOP T m AR E TR RS EMRE
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%*ﬁ P RFEAEEEE > A Y CCD £ B4 7 gL T 5 BB BT A s
3 R fhin ¥ %izakng\w’;‘rm% mEHILS T UEREGEE R
o REDEED L Rk o

CCD AS # /e B it » T e ® 2 6 s > 7 i ek o © Bip g &
o Sony B2RB~{E T AS F i * p24E 0 L P oms Mt R HER Y B
F# DSLR 487 » @ P 5 £} § P ant 4 o &0 A F 50§ s @
Pzl o A b A& F S 3 4e DSLR 7REE& K> F]pt Sony wif ¥ hl £ R BN
# 3 * Super Steady Shot #£j# » ¥7 Canon ~ Nikon % Panasonic & 2 & ehtjivl 4
BLER R L BEE o A BEAR B al00 F B * ehE_AS CCD 1 £ B 3 > £ Sony 17 ¥,
#-2_Fi % Super Steady Shot » &% & 1§ - B o

¥t CCD 2 7 7 £ R (7 7ulk 5 Pentax, > # 7 SR k7> 827X 35 Pentax 2
7 4% * 1 SR (Shake Reductiony) $£it7 > gyictn >t CCD £ Ben— f6 > v &_
AR R & AS JEHET ARR 507 Te - Sony Anti Shake # * 1 E_CCD ## ¥
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el g Al4pgs Y o 2 % & Anti shake FH T 0 2 B iE B AS Hogiv A A L

A Haor € R L chd oo 3 Z P B M £ R chige o
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Canon Kabushiki Kaisha 18 1 118 11
Nikon Corporation 16 1 73 12
Nikon Corportation 1 1 1 4
Nikon Vision Co., Ltd. 2 1 3 4
Olympus Corporation 1 1 1 8
Olympus Optical Co., Inc. 1 1 2 11
Olympus Optical Co., 9 1 19 12
Ltd.
Minolta Camera 5 7 16
Kabushiki Kaisha
Minolta Co., LTD 1 2 11
Minolta Co., Ltd. 8 27 10
Konica Minolta Photo 1 2 4
Imaging, Inc.
Sony Corporation 5 11 13
PENTAX Corporation 3 6 4
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Canon Kabushiki Kaisha 2.287 0.554
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Olympus Optical Co., Ltd. 2.647 0.133
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Sony Corporation 1.75 0.071
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4550 L3l ik

W5l g AN 5lzE | H B l g1
L | BOE B2 IR e e | e
US5012270 22 | Image shake detecting device Canon Kabushiki Kaisha 13 9 6
US5117246 22 | Camera system having an image blur prevention feature | Canon Kabushiki Kaisha 12 10 3
US5416558 21 | Camera with shake preventing apparatus Nikon Corporation 18 3 3
US5107293 19 | Automatic image stabilization device Canon Kabushiki Kaisha 11 8 4
US5237365 18 | Exposure control apparatus for camera with shake Olympus Optical Co., Ltd. 3 15 5
countermeasure
US5266988 17 | Image shake suppressing device for camera Canon Kabushiki Kaisha 6 11 4
US5463443 13 | Camera for preventing camera shake Nikon Corporation 6 7 3
US5416554 13 | Camera capable of correcting camera-shake Minolta Camera Kabushiki 0 13 3
Kaisha
US5266981 13 | Camera capable of correcting camera-shake Minolta Camera Kabushiki 0 13 5
Kaisha
US4970540 12 | Image stabilization apparatus Canon Kabushiki Kaisha 2 10 5
US5198856 11 | Camera having camera-shake detecting device Canon Kabushiki Kaisha 1 10 4
US5615397 10 | Apparatus used for blur suppression or blur prevention | Canon Kabushiki Kaisha 7 3 3
US5101230 10 | Image stabilization device for a camera Canon Kabushiki Kaisha 3 7 4
US5337098 10 | Camera-shake preventing device Nikon Corporation 7 3 3
US5095198 10 | Image shake compensating device Canon Kabushiki Kaisha 5 5 4
US5245378 10 | Image stabilization device Canon-Kabushiki Kaisha 2 8 3
US5146263 9 | Camera provided with image-shake preventing function | Canon*Kabushiki Kaisha 0 9 1
US4978205 8 | Vibration-isolating optical system Nikon, Corporation 8 0 1
US5534967 8 | Shake detection and compensation system using Olympus Optical Co., Ltd. 1 7 3
high-pass filter arithmetic means

US5386264 8 | Image shake detecting device Canon Kabushiki Kaisha 8 0 1
US5040881 8 | Image stabilization lens system Canon Kabushiki Kaisha 0 8 3
US5229603 8 | Vibration detection apparatus Canon Kabushiki Kaisha 8 0
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2. UPC ~ +7
(1) 396/055 : Photegraphy —having stabilization system

2)

€)
(4)
()

348/0E5.046 : Television—for stable pick-up of the scene in spite of
camera body vibration:(EPO)

359/557 - Optical: system and elemeénts —by movable refractive structure

359/554 : Optical: system and elements —image stabilization

396/052 : Photography — camera shake sensing
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