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Z3) ol “road condition recognition” “road weather” ‘pavement condition
34 monitor” “traffic light detecting” “traffic light detection” “traffic light
Q12 /ek detector” “traffic light monitor” “traffic light recognition” “object
recognition” “object detection” “blind spot detecting” “vehicle detection”
2]/ | “self-diagnostic”  “self-diagnostics” “self-diagnosis” “vehicle monitoring”
Zlet | “On-board diagnostics” “On-board diagnostic” “OBD” “sensor degradation”
‘brake by wire” “autonomous Emergency Braking” “autonomous
Emergency Brake” “autonomous Brake Assist” “auto braking” “automatic
A5 |brake” “automatic braking” “auto emergency braking’” “automatic
emergency braking” “emergency brake assist’” “Emergency electronic
brake light”
“intelligent speed advice" “Intelligent speed adaptation" “adaptive cruise"
e “autonomous cruise" “cruise control" “vehicle cruise" “Curve speed
warning" “overtaking assistant"
22 “autf)nllatiﬂc S}eering" “ste‘er r)y“wire"ﬂ“laune deﬂpa{ture" “lan? Chim%e" “lanei
Aol ] Sicwanon '1211;16 ) keeping LKAS ) LDW LD\X/'S LCA ‘I;CPAS
=z lane-centering” ‘lane adaptation” “lane marker identification” ‘lane
detection” “lane monitoring” “lane keep assist” “lane assist” “lane
positioning” “lane shifts”
“FVCWS” “collision avoidance” “collision warning” “pedestrian collision
ZE4A] | mitigation” “blind spot collision” “high beam assist” “rear-end collision”
“Pedestrian collision” “Pedestrian protection”
“Assisted parking” “parking assist” “parking distance warning” “parking
F2} | pilot” “remote smart parking” “smart parking assist” “parking collision”
“rear view monitor” “rear view camera’
“Human vehicle interface” “HVI" “driver-car interactive” “haptic” “Multi
ol %}Acdia Intcrf'acc" . “P‘I‘uman—Machi'nc Interfacc ‘;AL%gmcr.ltcd Rcality:
o]~ “heads—up 'c‘l’lsplay heﬂac‘i;up §hsplay“ ) HUD Wmflsfneld dlsplay“
holographic” “hologram” “infotainment” “touch screen” “touch system
hoAl] “android”
olg] o A “motion recognition” “driver monitoring” “eye tracking” “facial recognition”
o]~ v“;‘;\ ! “voice recognition” “gesture detection” “detecting gestures’ “gesture
= recognition” “drowsiness monitor” -(Navigation)
“autonomous and manual driving modes” “autonomous driving mode”
F3YRE | “switching to manual driving” “autonomous driving state” “autonomous
driving switching”
WH-E2 | “bluetooth” “Wifi” “short range communication” “in-car networking”
£ “telematics”  “V2X"  “V2V” “vehicle to vehicle” “V2I" ‘“vehicle to
= QIRLE Al |infrastructure” “V2P” “Vehicle to Pedestrian” “V2D” “Vehicle to device”
“V2G” “Vehicle to grid” “Vehicular communication” “Vehicle to everything”
71e} S8 | “platooning” “cooperative driving” “cooperate driving”
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“digital mapping” “adaptive mapping” “HD mapping” “HD maps” “3D
921744 mapping” “3D maps’ “dynamic mapping” “digital cartography” “lidar”
=4 . . . " by ” o« ”
light detection and ranging” “light detect and range” “long range radar

-(Navigation)

= o +(vehicle automotive automobile automobiles car) -(‘railway” “airborne
TE71H= e T « o
vehicle” “aerial vehicle” helicopter “toy car” navigation)
*E2: 2 - FEE(2017), FHZ - FEI(2016), AF3H2015) 00| 7HkeFe] A=} 24,
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Al

1 B3 2908 o4 7|9 vy|gos Byt

oA A =]
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7199 S8l97t 53 mk] SURIEFEE A 19%, 71d5Ee HA
o] 269691 1,35870)2 EF H|2sAL R Rttt o5 A 2 =
AFetSlE o BT BiRbEAt o B R EH o2 HjakEatRE R Aol
o] IA oA x}FF o] A|qF B AR @ B-F(false negative) d A7} A
F& F U 2y olE2 53] F VR ed 9FY
Eolal A7to] &83 ofd SAG S0 wet e/ Aol oyt whet
A olfgt o7 EA AAT} AbEAE 2FH vAEAF 1
Fetet 7| k= oksbele S Fagith, g wetd, # Aol £
7k Apol7t gtk M AS, SRFERYH AREE ASE AR 2=
=]

=R
FHYS A5 1 Aolrh

CHER SEF Erlel = S5 S8
At BE 178 (3%) 4,749 (51%)
714 FEAE X 1,471 (29%) 3,140 (33%)
27 1,649 (32%) 7,889 (84%)
o3t 74 (1%)
I g;di 3’1420(535:/0) 1,507 (16%)
iy 178 (3%)
3HA 5,139 9,396
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30) Reitzig, M., ‘Improving Patent Valuation Methods for Management—Validating
New, Indicators by Understanding Patenting Strategies”, LEFIC WP, 2002,

31) Sapsalis, E. et al., “Academic versus industry patenting: An in-depth analysis of
what determines patent value”, Research policy, vol.35, pp.1631-1645.

32) Harhoff, D, et al,, “Citations, family size, opposition and the value of patent
rights.”, Research Policy, vol.32 Iss.8(2003), pp.1343-13063.

33) Squicciarini, M. et al,, “Measuring Patent Quality: Indicators of Technological and
Economic Value”, OECD Science, Technology and Industry Working Papers, 2013,
pp.1-69.
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i Eael Sl Eael S8l Eael Sais
MAZDA MOTOR
1 CORP 12 GM 103 GM 194
NISSAN MOTOR FORD GLOBAL
2 | CATERPILLAR INC | 12 O 1D 60 TECH LLC 182
5 | MERCEDES BENZ | | ROBERT BOSCH 4 HYUNDATI KIA 178
AG GMBH MOTOR CO
4 DENSO CORP 9 DENSO CORP 3, | TOYOTAMOTOR |
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_ LUCAS MAGNA
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5| CORPORATION 4 COMPANY > IBM 38
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(& 7) SR 2] 531 T2 IPC

o 20147(1993~1995) 104 7(2003~2005) %|2(2013~2015)
=T IPC [EETPS IPC EETPS IPC YRS
1 BGOK 49 BGOR 209 B6OW 383
2 GO1S 36 GO8G 157 BG6OR 300
3 B6OT 35 GOGF 127 GOGF 252
4 B60W 26 B60T 111 G08G 224
5 G08G 22 B60K 103 GO6K 208
W C3 320 C3 28% C3 25%

cs 45% cs 40% cs 36%

(E 8) HIX}SA 4 S5 F2 IPC

o 20147(1993~1995) 104 7(2003~2005) %|2(2013~2015)
= IPC EETES IPC RS IPC Ea4
1 G02B 21 GOO6F 56 GO5D 196
2 GO1S 15 G08G 55 GOGF 180
3 B6OK 13 B6OR 34 HO4W 176
4 B60Q 9 GO01C 29 B60R 135
5 G08G 8 B60Q 26 G08G 129
. c3 27% C3 22% C3 23%

cs 36% cs 30% cs 34%

# 9% 3T dds A Aolg. A BHRE2 2d FAFAR
chi2 02 Ft& o B o3 = (p0.00) 0T FEUF 5/l whe}
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(£9) 372 22t

(1) NB (2)PRM  (3) PRM (4 NB (5) NB (6) NB  (7) ZINB
nb_Inventor nb_Inventor docdb_fa
IPC_Full IPC4 IPC1 ( <_2010$) (>;2010$) mily_si_ze nb_NPL
nonAuto -0,19%* -0.16™*  -0,10** -0.07%* 0,07 0,18 0. 54
(0.02) (0.02) (0.01) (0.02) (0.02) (0.03) (0.08)
nb_inventors 0,04% 0,02%* 0.01* 0.02%* 0.,05%*
(0.00) (0.00) (0.00) (0.01) (0.02)
I_nb_NPL 0,07 0.07*=* 0,03 0.02 0.04%* 0,08%*
(0.01) (0.01) (0.01) (0.02) (0.01) (0.02)
I_nb_bc 0.09*** 0.07%= 0,02%* 0,04 0.00 0.05%= -1, 75%*
(0.01) (0.01) (0.00) (0.01) (0.01) (0.02) (0.07)
nb_applicants -0,06%** -0,04%  -0,02%* 0,13 0,17%= 0.02 0.09%**
(0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.02)
docdb_family_size 0,027 0.01%* 0.00™**
(0.00) (0.00) (0.00)
nb_IPC 0.03*** -0.00 0,05 0,171%*
(0.00) (0.00) (0.01) (0.01)
PCT 0,46+ -0,27%*
(0.02) (0.09)
C1_Communication -0, 10%* 0.03 -0, 04" 0.01 0.08™** -0.01 0.68*
(0.02) (0.02) (0.01) (0.03) (0.02) (0.04) (0.11)
C1_Sensing -0.07*** 0.09*** 0.09*** -0.03 -0.03 -0.07=* 0,78
(0.02) (0.02) (0.01) (0.03) (0.03) (0.03) (0.10)
C1_Interaction -0, 11% 0.01 0.03* 0.04 0,09%* -0.06* 0.60%*
(0.03) (0.02) (0.02) (0.04) (0.03) (0.04) (0.11)
C1_Etc -0,10%* 0.01 -0.03* 0.07 0.,08"* -0.07 0.87**
(0.03) (0.03) (0.02) (0.06) (0.03) (0.05) (0.16)
appln_filing_year -0,071%* -0.01%* -0.00* -0.01%= 0,11 0.00 0,06%**
(0.00) (0.00) (0.00) (0.00) (0.01) (0.00) (0.01)
Constant 18,85 11.66%* 2,82 23,57 -218,67%** -2.72 3,75%*
(2.33) (1.78) (1.28) (3.50) (13.25) (3.24) (0.18)
Inalpha -1,54% -3, 39" -16.50%* -1, 22%* 1.07%=
(0.05) (0.40) (0.10) (0.08) (0.04)
Wald chi2 763.15 575.60 360.46 1089.62 1768.20 866.00 451,99
LR chi2 1142.13 566.68 99.54 574.53 679.69 1505.89  642.82
Pseudo R2 0.03 0.02 0.01 0.04 0.04 0.04
Observations 7,889 7,889 7,889 3,731 4,158 7,889 7,889

Robust standard errors in parentheses
*#* (0,01, * p<0.05, * p<0.1
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A Study on the Different Characteristics of Autonomous
Vehicle Technology Between Automobile and

Non-Automobile Industry

Jeong Jeonghan*, Jung Taehyun**

This study analyzes 7,889 patents filed in the United States for
differences and changes in industrial, technological, and dynamic
characteristics of autonomous vehicle technology. In particular, we
analyze application trends, industry concentration, convergence and
applicability of technology, the number of inventors, marketability, and
source of technology. We found that autonomous vehicle patents had
increased rapidly since 2010, with the non-automobile industry growing
faster than the automobile industry. While the automobile industry
focused on vehicle control technology, non-automobile industry focused
on communication technology, Patents are distributed more widely
among different firms in the non-automobile than in the automobile
industry. Whereas technological breadth is relatively narrow for the
non-automobile industry, both the number of family patents and the
number of non-patent citations were higher for the non-automobile

industry than for the automobile industry. The number of inventors in the

* Ph.D. Candidate, Graduate School of Technology and Innovation Management,
Hanyang University,

** Associate Professor, Graduate School of Technology and Innovation Management,
Hanyang University (Corresponding author).
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automobile industry was higher before 2010 but became lower after 2010,
In sum, the non-automobile industry is ahead of the automobile industry
in terms of originality, marketability, complexity, and size of technology,
so that companies belonging to the non-automobile industry are likely to

play a significant role in the autonomous vehicle technology the future,

Keyword i

autonomous vehicle; smart car; automobile industry; technology convergence; patent analysis
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