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Abstract

Purpose — Referring to statistical reports from Taiwan area national freeway
bureau (MOTC), one of the leading causes of highway accidents is that drivers usually
neglected to inspect on tire pressure and tire tread which leads to severe traffic accidents
caused by flat tire. The tire-pressure monitoring system (TPMS) is designed
to monitor the air pressure inside the pneumatic tires on various types of vehicles. If the
unusual situation occurred, the TPMS would remind driver to prevent from flat tire

instantly.

Design/methodology/approach — The present study proposes an analysis report
for recognizing the roadmap of technical development, future trend, and the industry
competition of TPMS in Taiwan using patent analysis approach with both patent maps
and technology/efficacy matrix from database of Taiwan patent office (TIPO). First, a
qualitative study was conducted to explore technical development and the industry
competition of TPMS industry. Then, the patent maps associated with
technology/efficacy matrix of TPMS products were constructed from the database of
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TIPO in Taiwan. The SWOT analysis of core technology for developers in
TPMSindustry was also examined.

Findings —In the proposed report, an illustrative example of the patent planning
related to technological innovation in developing the TPMS is used for examining the
proposed approach throughout the patent analysis, technology comparison between
competitors and SWOT analysis for the case study. Our results also show with
recommendations for product developer to apply that the product can be patented that
provides a basis for competitive differentiation.

Research limitations/implications — This paper focuses on analysis of core
technologies for developers of TPMS industry in Taiwan through patent alalysis
scheme. Hence, it is suggested that future research can conduct an investigation on

competition landscape in the global TPMS market.

Practical implications — This paper provides several managerial implications in
expanding the scope of products to be protected by applying that the product can be
patented, making strategy planning, and pattern planning trends for the case company.

Originality/value — This paper is an empricial analysis report that applies SWOT
schemey to examine competitive advantage for major developers in the TMPS context.
It advances perceptions on the competition landscape of TPMS devekopment in the
Taiwan market. The paper concludes with recommendations for product developer in
expanding the scope of products to be protected by applying that the product can be
patented.

Keywords: tire pressure monitoring system, patent analysis, patent planning, SWOT
analysis, technology/efficacy matrix
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B B AR AT BB BT A 2 RS A o b R A B B,
R AR (R&D cost contours) 4 MAt( B + #L9 % TR %
RE T AT HERARMPE L - T RIFHTF RLQE L A
TIATZ A E I - Bk FAME BB KT A & % F R & KA Stk
N A A R FH TR
3. # E# K (blanketing and flooding ) : 72 4% I ATARIR A » Hh oy KB 0y &%
BRERIER A T AP FEA > AW AN T EHEKR X "THF
B ; (minefield) &7 X - REFTHIL K AL IF H 7 a9 s 528 - b2 A]
WREX TR RN T ERABIE LM ATRS » — R ERH G ER
Mo R PR BAALEF S~ R AR T 0 BT AR AT AR IR~ SRR B AR RS 7 G ER AR S
AR A EERERR
WA K 0B S 0 AR AR B E B — TR @I i T e
R M B A » PTOA B R AEAZ L ootk PAE A 5 B A A S ARAERT 0 £
RA LI TIHRABRME SR Z/ - 58 L BRARETBHS -

R BRI By B G R A SR R A RANRE - RAY
W R AR R R AN R8I S EREIKEIETAN R - E AR

FRA KRR EA LA TRERSEHFH T mMAE L+ (nuisance
patent) » 7T AE k4% B FH F 09 HT R I K3 A L AT R A o
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4. Z A F K (fencing ) @ &) B A% 4] A & 7] X oy 3] R &5t F 3 F
BB AT O MER o o — AL AR B 09 BB o BRTAS AL S X TR
KATR K ~ B SRR A AR F S E AR P F A AW g —EEAE 0 A
By b A AEAT 6 5 kT R B33t o R A B XAF R T 2 2 £ 24
M R ARATRIFT BT B B AR A FIRE A AR E -

5. e, A (surrounding ) © &5t ¥ F CH A LB AT AR IR 0y Fhf % B 42 2
R DETHE BB LR Y& RA KR 24 R & F b — B4t
A RA] 0 R AP T R b R A M SRy B R o e RAOE B
ARF @3t 0 TG BB AR RFEG A FTHEES AL
#1 % B HE (cross license) BFay2k H| £ 45 o

6. & A 484z 4% By A2 X, (combination into patent networks ) @ A4F EAAR T T
RRIEHER RA GG AAS o IR T E AR RS AR ER AL
FHT TR AR ATEIT R A R A S A EE S -

S~ BFR T iE

A REA A RIKA T RESH 0 REHH R MH 0 58 CHI 445
1R AEER TG S FH F ORI 8 - H NG X BIFTA ) BATE AT
18 - A& TS od i mFH SN PER FRMEED AL > AP E 4 A
WA B oyda o RTAR KR EZMHFE TG AR TR T ¥ HFEAEERLHE 5
BIIRIE -

— AHAR

AARAEAFRIB AR B &R ot & B A F A& A4 (Taiwan Patent
Search System ) &y %4 & #t & (TIPO) % % - F &R R EX T 60 M4 2017
Fo BAAAKEA FIE A 2005 Fhe o RAF R EHMZELL 2005 F1 A1 BE
2016 - 12 A 31 B AB N WFHRBRMAA 2K F A AH - Ak T AL Rk
FHz M-Trends Akt EE-F6& (AAE 2016) RiEfTEAAe L
SHF o RFFRAGEAT A ILE 54 P og R A B R SFAR T A - R3] B A
B~ BAMEALSH  IPC 547 » UPC 547 ~ a7 £ 4380 ~ 34y / 4
[ 2 ) H A AT e AT AERRE o R RAFRR  ARH L RFRTHR
B S
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—HREH%

EAEPETAROBEEHEY  RBXTES>E KT AR EH LR E
(original equipment; OE ) #7354 & & 4% 77 3 (after market; AM)  FfyA % TPMS
BATE LR FERNEE T - &£ OFE THEFERTE L LS - L P aTw 8 :
3% 7 Schrader » £ Continental ~ HUF ( BERU) sz 2B TRW % P46 H ARk 69T
b E o A LR RIS 0 BikAd GE (J Z4HE Schrader) » &7 Infineon
B %78 Freescale Z R al &y - ARk A Z TPMS o9 ma A &4 EK - 4
WET BHET RZRET  BETTHERRABG LT EARNE] - 5HAE
K HBUETEEARECE AM 735 miAET - RIRET > REETAF
F /A& OEM (R34 & % ¥ » original equipment manufacturer) 35 o Ff A A
HER A il iE B RN E] TPMS ey T E A B b &3S - ok 9 P - Al s
AAFREEM R A Z B AR ZARYE ©

% 9: B N4 ZE TPMS B g 2015 5 145 & 250k b ek 4

s | na s %ggf;? 2015 4 TPMS 44 & 1
1 &I+ & 270 ~ 280 53%
2 Yo EF 120 % 100%
3 16 H] & F 15~22 % 1%
4 | ARET ~20 % 1%
5 BEEF >10 % 3%

HHARR © REFRER

= RESE

R RABAZN 5 B AT A& AT RIRAZF I E S FFw o

1 A R\ A H AT BB L AR F 5 AT FAR AL E E N T R 2 R gy
B o

2. AV H TR & AT PR BL ¢ £ 8B R A HE R AN IGAR 5T AL A E AT 60 %
R BEBBATIRE ST AR E R R AR BT & -

3. R A B Rk AT BB R A B K A BRI AR R AT A
SWOT 5-#7 » IAFRAE R R I AT AIHT ~ ZAh B R Rk 2 L5+ -
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2 & 2B TEE
TR -~ o ), SN | e S
i "
§ BRI
ﬁ i iR
g . & -
% | pedlid SWOT57
BE | =
% é w
g el - B
o Bt
2 B
2
5 RIAAERLEAERE



BN MR BEESERREIRRRNERERS 19

R TR T Sy

AT BN RN A A £ 2B A ETEN >4 > EH LA ME R
TRk 5 7 B R A BELh 2 BAL A 4T F- 5 > AE B & & A By by % -

—~ A& R%

Aot RZ AL TRRBRAR o R RE TS

FEE— Ak s T

1. % 10 B M £ & TPMS B 2 8 & 4%

2.3 F TRBRMR AL, FAMSA - REHEA TRRMARTBRE

B TR RARR] TR R 0 TIERRRE L AR T RB , M E

BER = ﬁu)\jﬁ M % (boolean search) #9 OR/AND %53 3& K R A5 i & »

AR PR AR A E & o
FEE= izﬁz$ﬂ S #r# (patent analysis pool ) °
%? R
NELEERGEUESEJRE REAUTHAFR I METEL T2 R
ZiwmESdck 10 277 o

HIF- e RPN LA TPMS R o 7 SLReET - K5 5 )

Eter e BB A MeEFIL PSR t' £ 917
Lo mgF RSP 150 L -

HIFZ S RFRL IR FRFEIAE S B A
A MEEF LA RRERP 2 A TPMS R
%1739 52 103 £ 74

PR REEAE (IPC) i S5 2 Mg ERimi ity 4
O IPC At T A Rl asg o BB IS 2 A IR E T
B60C 23/00 ~ GO1L 17/00 ~ B60C 29/00 ~ GO1IM 17/00 2 F16K 15/00
¢ daTH LA R BANY Fougel o £ IPC IF&M& B
PHiE T AR 0% Rk & (boolean search) AND & - # 4 45 5 4= 3
F 221 SARKE & FI ﬁ”%lowﬁiﬁﬁ%ﬁﬁéﬁ s Bets
AL AR E g IPC Bl asE2 110 £ &l i T - A1 &g
F?Kiﬁ%}”

- ABST/p& R and ICL/ (B60C23/00) =90 (227) %
- ABST/p5 R and ICL/ (GOIL17/00) =117 (50) %
- ABST/p5 R and ICL/ (B60C29/00) =4 (81) %

=
e

SRR R
4}\: L"%‘P‘,A\Ejﬁ

I
3
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- ABST/#5k5 and ICL/ (GOIM 17/00) =1 (110) %

- ABST/%&. B and ICL/ (F16K 15/00) =9 (163) %

- ABST/j& R and keywords and ICL/ (B60C23/00) =52 (90) %

- ABST/j& R and keywordsand ICL/ (GO1L17/00) =55 (117) %

- ABST/p& & and keywordsand ICL/ (B60C29/00) =2 (4) %

- ABST/#4h5 and keywords and ICL/ (GOIM 17/00) =1 (1) %
- ABST/ %, B and keywords and ICL/ (F16K 15/00) =0 (9) %#

}J‘-‘? ICL % % Bl % 5#8%% (international classifications ) * keywords
&k 10 2 & pERAARN A8 B 04 S A B AL T -

v AT ERRIE R 739 % 103 FAEA 110 FLHAR
SRR 5T EAA GG BB 0 SE MR JE B R &) X R AR AR B R AT 0 R
FERAR R R A AN RA N kB EAREFE] 95 FAHBEAAM é’]?ﬂ
T (B AKCREIR AR ) » B4 S KR LH 5470
dnk 10 T o

% 10 : pERRABR] 2 4 A &
AR B4 5 406 R FE K #gr?%ﬁ :
MER| B | FA | &t

1 |peRAAR 335 150 183 2
1-1 |pJRfan] AND &7+ 11 4 6 1
1-2 [p&/R4aR] AND 584 40 34 6 0
1-3 |peRR4{Em] AND & #] 12 6 6 0
1-4 |ps/R4a#R] AND [ 3% 3 1 2 0
1-5 |ps/BRfaR] AND & F 12 6 6 0
1-6 |3 78 51 26 1
2 |BREA 133 107 25 1
2-1 |p&REA] AND %7t 8 7 1 0
2-2 |BERRELA] AND #8Y 12 12 0 0
2-3 |pERRE A AND }&#] 3 3 0 0
2-4  |psRRE A AND [ 3% 1 0 1 0
2-5 |psRRELR] AND & % 3 0 0
2-6 |3 27 25 2 0
3 |ERA 111 53 56 2
3-1 |peR#E AND & 0 0 0 0
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3-2 (e BRARA] AND #64 4 0 0 0
3-4  |psR#zA] AND 154 2 2 0 0
3-3 |psR#xAl AND [ # 0 0 0 0
3-5 |peBRAkA] AND &1 1 0 1 0
3-6 N3 7 2 1 0
4 |RBRET 86 39 39 8
4-1 |pREaT AND A7+ 0 0 0 0
4-2 |\ppREAT AND &84 5 5 0 0
4-3 |peRREET AND A] 10 6 4 0
4-4 |psRRfaT AND R 0 0 0 0
4-5 |pR#a~ AND £ T 0 0 0
4-6 | N3t 15 11 4 0
5 |mBRER 20 13 7 0
5-1 BB JE AND &7+ 7 7 0 0
5-2 |WERRR&JE AND #64 0 0 0 0
5-3 | JE AND 154 0 0 0 0
5-4 | RJE AND F 3% 0 0 0 0
5-5 |WRRRJE AND $ % 0 0 0 0
5-6 |vi 7 7 0 0
6 |#HERR 232 127 100 5
6-1 |%iRB AND 2%+ 1 0 0 0
6-2 |56 5B AND 4544 12 12 0 0
6-3 |#As AR AND 154 2 0 0
6-4 |#ps 5B AND Fl 3% 0 0 0 0
6-5 |#AB AND £ T 1 0 1 0
6-6 |3t 16 12 1 0
7 |[14+2+3+4+5+6 a3t 917 489 410 18
7-1  |(1-6)+(2-6)+(3-6)+(4-6)+(5-6)+(6-6) 4.2t 150 108 34 1

5 A OR F&BRA#A] OR B R E A] OR
(B6R4aR] OR p&BRAxAl OR j& R B - 19 ; .

8-1 |OR J&R R JE OR feJREA-T OR Ak A
JE)AND %7t (25) (18) (6) (1)
8-2 |(B&/B{am OR s Ak OR &R E A 44 38 6 0




’) SNEESE F-ttE £ 8
OR jsREM& OR BT OR #akef | (4D | (G6) | () | (0
JB)AND 544
(B BR4a 3] OR p&JR#xA] OR p& R B A 13 7 6 0

8-3 |OR MERERIE OR ReRMT OR iR | ) | o | © | (
J&) AND 1 4]
(B8 JR{aR] OR f&/R#A OR KA MR Bl 3 1 2 0
8-4 OR MER/E OR JRAF OR BlER | o | ) | o) | (0
JE) AND [ 5
(B B2 OR Jg/Bixinl OR RoJR B 16 9 7 0
8-5 |OR J/ER/E OR RMT OR IR | (0 | o) | ) | (0
JE)AND % T
1 4 2 1
8-6 It 5 | @ 8

95) (70) 24) (M

= 2HHE
ANNERHEA ] RAME AR EZE LI ATIRAR - SHH A B
N\

IPC ~ 2> 8] 3] BAS A SR AT 5

Moo VAT FRRGRRARR A Gk X AR

(=) SAH#
LA SRR M ¢ B AR BRI E AR AR e A K

HATAAREA E BB EFOBEREKRA B TAER "A%ER | A T¥FA

REFER I oM AR RAERY YR > E—FFANZHOE

FEEBAB Y FTAEL A HANBBAR F AL E - B 6 &K

REF oA T Z R E 0B R ANLERE o d B 6 T A e

(1) # 2005 % 2007 Foy A FFRNEHEBEK Y AFRDBLEREALZ
2005 £ EB AR i@ E (NHTSA) &2 4 MR E R 4 %6y ik
F 0 FTASE N TS 0 PR A e JRAR A A S nd Ho AT ] 3
P S

(2) 2008 S RAI P FHBAERGRERK - Bz H G HAZ > ATALR
FANEHERE— —FBEL AT RE S FTARTFRD L B N B
MO EERCA TR » RE TERTIHEM » 4o 2007 F 4 £ B4
Euya ko TPMS CRAFREEM T > FTARTE 4 AN ZAARR > W%
Pk Fr TN RS RAA ] £ S0 Hoalr sk R FEFE

(3) £ 2016 41k > ERFFANE/H BB THRE S ATFRRL Y
RE B P8 Lk SR i BRAAR A G eh 4 > BTk TPMS JR5§ B4
BN R PR -
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2006 2008 2010 212 2014 2016
A

B 6 : RA 4 HR A BT

2. Fdi A I AT AR R W6y B R ANE 0 SR ] A
AHEZ] > BT A & EARB H s #0842 > de W F 0 - R K R
% MR ANTIRELMMAB ML AN EEREL - B 7 2R TN
LR HAMIRIE - BB T T A4
(1) & 2005 FZ 2011 ey ZAMARREAAREFORKIYZLES Y
Bk o ABF RIS R B R 0 ARG R AR R A Gt HT 9 3
PR

(2) B 2012 e ZAIHEA BB A AR » HEYH RGEMRE > 5
2015 ~ 2016 <FR]iE 2B F 5% 0 7T B AT 8 72 B JRAR A & Stk 4 &
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B & 4] »#8%% (international patent classification; IPC) % B A7k % Bl R4% A
— R kG E LR EERERZ MY ARG — e —EL L - £
FAFEEZIE  CREZIAGEEER R —EREMEe EH 048> AFE
BRI R o FTARE A IPC HRAE - AT BZEEE R RLM
Ve Bt RN X ER S HRIE > @ IPC o474 1 TIPC #4547, TIPC 4
BIRSFME AT T R IPC—a ARG 5 ) FZRE -

1.IPC #4547 © 12414 IPC Hilr o FaREATE R o4 0 FAER A Holr

X ME o B 8 BT EETEIPC F 4 PR -
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B BUTEE - B

G e
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MR 2 bk MIAEH Me i E

GOIL k#8 : Bl 4 ; J&
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2.IPC & FEFMI o FEBREFEF IPC THHEMZH LK THELR
REA M AR EATHNEREN AMELB B AV FEMIFZ
SF o JolE 9 BT o

|PC{ 8 FEE R A

BE own-—

Fig

== BE0C 23100 == F16K 15/00 =—t= GOIL17H0 === GO1M17/00
=== BB0C 25400

B 9 : IPC & & FA8 35 E

wE 9 The
(1) 2005 4= 2006 S84 IPC FF| 9 SH4F BA% VBT oA B BOT R AL B BRAR
) F 404 Hoaly 8 o AR
(2) 2007 = 2008 8y IPC FF] 9 FF BB 6 Khg L3 A - JuiF R Ll
XN BRAR R 2 B 64 BT s R A B S
(3) £ 2011 4% 2013 4 B60C 23/00 XA % =% IPC A uy & 3% 5%
P A BB T B B60C 23/00 & &R &) £ TPMS 46 By by & ZARIK 5 P IA
Ly 3% G, HAVZHE o T 98y 4t IPC 2830 38R P 35 &AM Ry
3. 3% IPC—aT AN & 547 : ASHH E R RN d X IPC Fdlr o FAETILE
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% 12: #K1IPC 8 2 &
2K A | B60C 23/00 | GO1L 17/00 | B60C 29/00 | GOIM 17/00 | F16K 15/00 | 443t
¥ayE T 37 12 7 2 4 62
LI ER 21 0 5 0 28
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16 #]E T 5 5 0 2 12
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43t 76 16 12 8 6 118
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B60C 23/00
40
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GO1L 17/00 F16K 15/00

= FIFIE TR ARLT  ——— AHEETERGAR LT
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= TEFIET T HBIGARLR

B 10 : £ IPC—ATZA L 3] 547 E

Wk 12 T4e o ey E T EME IPC ey 5 HIRAA F3FH2A] > RA09th B2
K& T #Hﬁf&?#ﬁﬁxy Oy RV FTAEHFH T BN RARN 0§
% T RAR B T el N REAE B 0 R AR A8 B 6y R AUAE

BTR - AFE— S HHE EF Bl F e R A AT 0 BB AR AT
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(cause-and- effect diagram) » 2 #7 4& B 7T 3 % JL B @ 1 $UAT )14 By Rk iE  — &
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(pc) (oc) (sc) (ic) (py) (ay) e
ey EF 41 4 5 11 4 10 100%
BT 25 1 3 19 2 6 66%
BIETF| 14 2 0 8 5 6 34%
&R & T 12 0 1 1 1 4 27%
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g HAR &AL KAt 3] - AR HFTAS A ) iz 3] 100% >

B VA RS

0BT AR LA REN NG o KB RS Z M E B FAHA ©ERG]E

Flesgayst A& TG RE | RAMEE
RE o FIBERMG  RTHRIIAGREAS » LT RAG R
A1 E R E — BN ) A TR L e484T

A =& o B g L eyt E A

e

"% #94EAR

H o 14 P 23RO AR B Bk R & PHE T R AR 5 R R -
BRI ¢ B IR LI - ARSI 35
BRABACT R ZRER  TATHRENRARMEEEAE LM
SH1F O AT A A R R OB R AR o R 15 R o
15 aAzEM R
A i; E‘j}:\;{‘ "@i;' ) g *ﬁi?f‘zgl g |PAHE
ey E-F 41 5 4 9 6 0.219 0.555
& I+E R 25 3 1 4 3 0.16 0.75
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