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Abstract: A patent family comprises the information of a patent portfolio in an enterprise. While it is

possible to get the information of a patent’s prior art by means of patent citation analysis; however, no
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method has been proposed to integrated a patent family and a patent citation effectively. Based on the
idea of “focusing first, and then finding the details” which arose from this study, this report proposes a
new model that combines patent family analysis with patent citation analysis into the Innovative
Product Development Process (IPDP), and our research shows that the new model can indeed promote
increased effectiveness of product design to extract useful patent intelligence systematically, including:
(1) management based and technology based patent searching, (2) building the patent family based on
an industry basic patent, (3) filtering the patent family to obtain key patents, (4) the use of patent
citations to trace the necessary technology information in product design, and (5) combining TRIZ
theory to build patent technology performance maps, and discover product niches. This new procedure

is illustrated by applying it to a real life study:.
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EP1137560B1

PatNo
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B3 5547 (Delphion fit JJ%]H‘JT [lRLEAE " INPADOC Frf[fil F) - ;w;@ﬁgjgf;”%ﬁ
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BRI -
33 REIL: &% MRS A
WER6 ! #Eﬁﬁ%[ig il fg\f (key patent priority number, KPPNm )
j*[%ﬁ?@#ﬁiﬁﬁ%a FhFrE l[*jf%l ‘/F*%%lijﬁl BAfR 7 lﬁl;'i'ﬁ—*ﬁ%ﬁgﬁﬂ%mﬂ
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Wartburg et al. (2005) I35 & 3 [ 1g47] —??‘ﬁ}iﬁfﬂfﬁ (BPs T Fqis) BRSS!
= THREY ?ﬁ?@ (indicator) 14 fgjfﬁgl? (Indices) ° Zjéjl FIIFE R I‘Ef all Tj[}j IJTEI Y01 (Criteria) °
P e & 3% Wartburg et al. (2005) et guttifl - @ﬁ#,ﬁrﬁl@%ﬁ’[iw Fy ERAET
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(application potential, Ay ) I'J™ ¥ {4 (other, Of ) = Ffia&% f'TE' OB 502 SRR > TR
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— (TrﬁC xWy) x (Aﬁlc xWg) x (Qrf10 xWe) ° 4)
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(Variability) °
An ij—‘!’ ﬁ;‘”ﬁ{&r‘gﬂ ;iig?é ’fl{[—r'ﬁtﬁ gilﬁéﬁ%lfg?\ [JEU;Q?IF]‘[E[ il#’%rcp}_ﬂ
FE 5 AE A% (development effort) = 2)4 4L 4[] (space) o 3) hg]}"? #HdH  (construction
effort) = 4)£ ¥ #1% (information) = 5)% 4 (cost) = 6)i* % & % (production) = 7)(i} FTFi* £ ]
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P ] 0 S BT KPP, ES 1 A7) (KPP s p s
EJ! F| (key patent candidate) - H[|

Select MAX[KPPN, ]= (KPPN C)* ve=1.2,......, s )
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S T R R R PO R AT VRIS R B RS
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method) ° 3)5“:?%4‘%%?“ (structure form) - = % > Eg”Q Z‘é‘glﬁr’ﬁ%iﬁ iﬂﬂ/ S
1) actuating method : mechanical spring - ﬂuld sprlng hydrauhc dampers ~ hydropneumatic
suspension ~ mechanical brakes * hydraulic brakes ~ pneumatic brakes » compound brakes - electric
brake - air-over-hydraulic brakes °
2) controlling method : automatic control devices ~ sensors * control uUnits °
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v FiFIFE & (Assignee) Fi A ES el
1 Giat IndustriJes J 46 France
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3 Komatsu 26 Japan
4 Doosan 18 South Korea
5 General Dynamics Land Systems 14 Canada
6 Krauss 8 Germany
7 Steyr Daimler Puch 7 Australia
8 Reunert Mechanical Systems Limited 5 France
9 Samsung Techwin 3 South Korea
10 Recherche Et 2 Europe
11 Magna Steyr 1 Austria
12 Nextersystems 1 France
13 Patria Vammas OY 1 Finland
14 Singapore Technologies 1 Singapore
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16 Wegmann & Co. 1 Germany




218 E"TF:

[Sijlmxn > m=8 > n=7 -

il Byl g A - H'EJ?Z Eﬂ;t g‘r—{f;“#\ FREETR -

Wﬁas : ﬁfrﬁffﬂiﬁi
-ﬁﬁgj FIF R TR 24 57 %3 Delphion fy¥ JJ%]J aﬂ;aj[rfr S/ INPADOC &Y
?li‘i’?‘/ﬁﬁﬁﬂiﬁﬂ ) JJﬁfgﬁ%ﬁﬂiﬁﬁﬂ Z Z d;i=s »s=179 & *Tf’ TR Eﬁﬂﬁtﬁi
i

[PEj Ty, * ke =24 1. =16

BN S 24 iﬁ‘EfﬂJ%’ﬁ% 179 *‘ﬁfﬂJ TPREHRES T&%l*ﬂ’ﬂﬁ £ o
43 FIMrEE  EH/MEERES ]
G - éfﬁ%%'l‘*é QSR

,mHﬂ* I E I(SXS)%%& ' Eﬁl%ﬁb‘ﬁﬂ ;JrET*”J!?II BARECKPPN G G -
[KPPN(D]:{45v36’32’18v6’8’12 »30:9:24:12-48:8:6 18 8}
[KPPNG)1={72-45-9-60>8>18>8>24-90°9°36°279>1>6 8}
[KPPNG 1=1{ 150240 > 64 > 80 > 49 > 180 > 336 » 56 > 12> 72 >8> 90 > 9 > 81}
[KPPNG,)1=1{56 28095310 > 350 > 580 > 81 » 648 » 450 > 90 > 125 > 210 > 49}
[KPPN(,1=1{285 240 > 160 > 480 > 576 > 250 » 380 » 420 > 280 > 125 > 81 > 25}
[KPPNG,1=1{60 6428482048836 357248}
[KPPN&,1={81 240> 125>312> 120> 78 » 81 > 72> 95 > 16}
[KPPNG 1=1{150 2409 >8> 21> 68300 120 - 15 > 49}
[KPPNG, 1=1{10>64-8>72>35>12>8>52>2l}
[KPPN(o1={90>60>49>8>36 1810 60}
[KPPNG,]1={15>75>54>489 16 18}
[KPPN(,) 1 ={28 4245 18 > 48 » 60}
[KPPN(3]1={8>8>5 1816 8}
[KPPNG, 1= {285 480 > 250 » 512 > 360}
[KPPNGs1={8>36>45>27 - 18}
[KPPN(1={30>24>2>9-18}
[KPPNG;]1={120 > 81> 196 > 108}
[KPPNGg]={30>16>9 18}
[KPPNo1={2> 1816 8}
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[KPPN&o 1 =16 1524 » 8}
[KPPN&;, 1=1{95 > 116 » 126}
[KPPN, 1 ={8 68}
[KPPN(y;)] = { 105 » 120 » 324}
[KPPNG,, ] = {196 » 124}
YT R T R PR RS S AR - 2 R 24 (W PO RS E
o

(KPPN ¢ ) = (648,576,512,336,324,312,300,196,196,126,90,90,75,72,72,60,48,45,30,30,24,18,18,8}
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Fe3 R PR L RIS F R

T E R F7IArey s pE
4 (Assignee/Applicant Name) I

1 US6662702 16 US6662702 GIAT Industries

2 EP1222411B1 15 US6854358 Magna Steyr Powertrain AG &amp; Co KG

3 US6848692 14 US6848692B1 Mowag Motorwagenfabrik AG ©

4 US6017023 13 US6017023 Mowag Motorwagenfabrik AG PAY

5 US6036201 12 US6036201 General Dynamics Land Systems, Inc. PAY

6 US3941061 11 US3941061 Wegmann & Co.

7 DES9809649C0 10 US6400135B1 Steyr-Daimler-Puch Spezialfahrzeug AG&  ©

Co.KG/Volkswagen AG
8 US6497262 10 US6497262B1 Steyr-Daimler-Puch Spezialfahrzeug AG & ©
Co.KG/Volkswagen AG

9 EP351277B1 9 US4957033 GIAT Industries

10 EP1547891B1 8 EP1547891B1 GIAT Industries

11 EP1493985A1 7 EP1493985A1 GIAT Industries

12 US5957046 6 US5957046 Komatsu Ltd./ Komatsu Industries

Corporation

13 EP908346A1 6 EP908346A1 GIAT Industries

14 CA2423222AA 5 US2003196433A1 Komatsu Mining Germany GmbH PAY

15 EP1757472A1 5 US2007044881A1  Steyr-Daimler-Puch Spezialfahrzeug Gmbh

16 DEI102004011113A1 5 US7097021 Komatsu Forklift Co., Ltd./Komatsu Ltd.

17 EP1657470A1 4 EP1657470A1 Krauss-Maffei Wegmann GmbH & amp; Co. /A
KG

18 EP1676765A2 4 US2006137345A1 Doosan Infracore Co., Ltd.

19 CN1796199A 4 US2006157028A1 Doosan Infracore Co., Ltd

20 EP1786639A1 4 EP1786639A1 Krauss-Maffei Wegmann GmbH & amp; Co.
KG

21 EP1577580A2 3 EP1577580A2 Krauss-Maffei Wegmann GmbH & amp; Co. /A
KG

22 EP1493942A1 3 EP1493942A1 GIAT Industries

23 US7273117 3 US2005/0051990A1 General Dynamics Land Systems, Inc. ©

24 FR2720448A1 2 FR2720448A1 GIAT Industries AN

HEERI] B (YO 0 B (©) - FERTR (A)
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R4 RIS R

aliel | = it R BTG
1 (B8 = (actuating method) T1
1.1 k3B (hydropneumatic) T11
1.2 B (hydraulic) T12
1.3 5B (pneumatic) T13
2 ﬂﬁ’[}“& = (controlling method) T2
2.1 5 774 (signal control) T21
2.2 ]ﬁE[JF& @43H(detect & sensor) T22
2.3 [RIFLEEE (valve & cireuit) T23
3 -::Hﬁw =t (structure form) T3
3.1 I ﬂﬁjﬂ%?(upper and lower control arm) T31
3.2 A A (ball joint) T32

17 WA PR E) R I S SRR RS, SpHe i A
k- pIvt Ellgj:»gzg[gfflj T, rggp&JﬁF:ﬁJ ST ﬂﬁ'?‘fﬂ]ﬁr’?’?&i -
BOTRIREE] TR (S S 125 SR s AR 6 0 ) I'=12 -
w%ﬁwﬂr& FEBEHIC ™ S TRIZ Sk » [0 Bh o) = FERERTSES (5 il - EIF' H53 e
S e TRIZ 2GR AIH - [ 5% TRIZ %4> (I F10 #4155 TRIZ 24 No.38 ;
TP AP0 e TRIZ ST S PR T S ooy 4 e
HRL U1 F4 ST TRIZ 247k No.13 > o Ryl B (L (100 F12 3105 TRIZ %
B4 No.33~ 37 -
R 13 1 ({7 TRIZ TJfe S 5 7 i
RGPl FI) 55 Bt "No32 i il | 5125 o SYABHIA 6 - 5 o
£H“7*HWL*”ﬁﬁﬁﬁﬂﬁ”mﬁﬁ%ﬁ%ﬁ%i@‘ﬁﬁwﬁm@n%ﬁwi7 %
75 TRIZ o= 5 P o 5 Pl A i 387 | TRIZ %IFF.JH[FU A (Altshuller’s table
of contradictions) » 40 [[#[FrE [ (the 40 principles) » FET R ﬁﬁfiﬁﬂﬁ%ﬁ[}ggj/j %EH{’ET,)F’[ ,
YR R B A )= [ (RORCE (T21) VPRl - 2 [ etk 7 s TRIZ
RG] TNo3 FEEIIURE | 1) TNo.13 PR | 107 A RSSO I
A [T LER] 40 i APFELY No.1 o3 ” (segmentation) *No.8 T fi=F/s ]+ (counterweight) -
No.15 ;1"JFL~ (* (dynamics) * No.34 3. i%‘:'[ﬂl qsr (discarding and recovering) [ 70 ek -
PR ] No. 1oy I - F‘ PIFGH TRTIPRLS pUF'ﬁE@J Ot gy 2 T T2
?kﬂ%?*ﬁﬂﬁrh I/Eﬁﬁaﬂbli Eﬁj{@v‘l rF5 [%J*@Zﬁl Rl o Rt v e ST Mfgﬁjj;';, ?[E]ﬁi
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F 5 PRl AR R FLRE P F A 2

L TP (= 1)
TIT  JERESS  US4591185 (1986) ~ US4593920 (1986) « US5586781 (1996)
T12 JRESY  US3778081 (1973) ~ US4723640 (1988) ~ US5013061 (1991) ~ US5076606 (1991) ~
US5181696 (1993) ~ US5619413 (1997) ~ US6182979B1 (2001) ~ US6293562B1 (2001)
T13 Fo B US4266790 (1981) ~ US4354693 (1982) ~ US4518169 (1985) ~ US4685689 (1987) ~
US4971360 (1990) ~ US6293562B1 (2001) ~ US6416061B1 (2002)
T21 %5’?&*&,@ US3778081 (1973) ~ US4266790 (1981) ~ US4354693 (1982) ~ US4518169 (1985) ~
US4591185 (1986) ~ US4593920 (1986) ~ US4685689 (1987) ~ US4971360 (1990) ~
US5013061 (1991) ~ US5076606 (1991) ~ US5586781 (1996) ~ US5619413 (1997) ~
US6293562B1 (2001) ~ US6416061B1 (2002)
T22 IET{E[J@‘(EH US3778081 (1973) ~ US4266790 (1981) ~ US4354693 (1982) ~ US4518169 (1985) ~
US4591185 (1986) ~ US4593920 (1986) ~ US4685689 (1987) ~ US4971360 (1990) -
US5013061 (1991) ~ US5076606 (1991) ~ US5619413 (1997) ~ US6182979B1 (2001) ~
US6293562B1 (2001)
T23 f@%’l@% US3778081 (1973) ~ US4266790 (1981) ~ US4354693 (1982) ~ US4518169 (1985) ~
US4591185 (1986) ~ US4593920 (1986) ~ US4723640 (1988) ~ US4971360 (1990) ~
US5013061 (1991) ~ US5076606 (1991) ~ US5181696 (1993) ~ US5586781 (1996) -
US5619413 (1997) ~ US6416061B1 (2002)
31 I US6182979B1 (2001)
T32 A5 US6182979B1 (2001)
% 6 I EHFSTER
M = R TRIZ Z =8
F1 754 (X (inexpensive) No.32 F'HliE 1% (ease of manufacture)
F2 = B E]E (in a minimum of lateral No.13 %”UFE%%C”[‘;’: (stability of object’s
movement) composition)
F3 F%?ﬁ[_i (improved cushioning) No.31 * J%’EIUF&'J["EE'J (object-generated

F4

SEARAREH (with a limit stop for the bottom

surface of the sensor)

F5 ?i'?fjr?EZﬁ{J  (rise travel)

harmful factors)

No.13 ?UFE?%%’[‘% (stability of object’s
composition)

No.3 %E*J?’J’Fg pU="% (length of moving
object)

Fo6

F7

F8

F9

F10

F11
F12

f£1-{E5] (helpful adjustable track tension)

Jpjt 1% (the distance can be altered
independently for the front, rear, and sides of
the vehicle)

HiEpd = 1% (ensure safety)

if'ElE (a fully interchangeable suspension
assembly)

FIF{*#d™ (automatic control)

ﬁ%% i1 (repair-friendly)

44 J[HE 14 {* (continuously variable
adjustable vehicle ground clearance and
variable wheel-track width respectively)

No.13 #’UFE?%%_H? (stability of object’s
composition)

No.37 }Z‘l’ﬂjﬂ?ﬁ??‘g[‘ﬁc (difficulty of detecting
and measuring)

No.14 §§i’3§§ (strength)
No.35 #/l® (adaptability or versatility)

No.38 EIE*J [“#d",  (extent of automation)
No.36 %ffﬁ?ii”“é‘[‘_i (device complexity)
No.37 Eﬁ]ﬂ?ﬂ%[? (difficulty of detecting
and measuring)

No.33  {fi®]| ™ {fi1% (ease of operation)
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T11 T12 T13 T21 T22 T23 32
32 gt Fl 1 1 1
13 PPREt F2 1 2 2 2 1 1
31 EFHAVRIMERT S F3 1 1 1 1
13 #’Jéﬁﬁt[@ F4 2 2 1
3 EEPIfuRY FS 3 6 6 14 11 12
13 PIEFAErE Fe 3 3 3
37 E’ﬁjﬂ?’s@é‘@%’l‘% F7 2
14 9% F8 2 2 1
35 ikl F9 1 1
38 FIFI™HE  F10 1 2 3
36 FEfHFEE Fl 1 1
37 AL F12 1
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