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Abstract

An autonomous vehicle is a convergence of artificial intelligence and a vehicle which can drive itself while analyzing the real-time
situation on a road without a driver, A lot of research achievements have been revealed through the media and Google is considered
to be the best leading company in this field. The use of patent information which contains various information such as bibliographic
data and information about technologies is a good way to find out the R&D direction of a company and develop a reasonable
strategy. 'This study is aimed at investigating the direction to which Google focuses its R&D capabilities and establishing strategies
for technology development. Googlé s patents about autonomous vehides were collected and the degree of research bias was
analyzed using Social Network Analysis based on citations indicating the quality of a patent, Based on the results, the strategies for
technology development was eventually proposed., As a result, it was revealed that Google focused its R&D capabilities on the part of
hardware control to make up for its lack of hardware-oriented technologies. As of now, Google obtained remarkable achievements,
50 it seems reasonable that last-movers consider cooperative research with Google,
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Fig. 1. Methodology
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Table 2. Definition of Top Ranked IPC Code

IPC code Define

GO5D  [Systems for controlling or regulating non-electric variables

Measuring distances, levels or bearings, surveying; navigation;

GO1C > .
0 CYTosCopic instruments; photogrammetry or videoggrammety

Conjoint control of vehide subunits of different type or different
B6OW function; control systems specially adapted for hybrid vehides; road
vehide drive control systems for purpases not related o the control
ofa particular subunit

Radio direction-finding; radio navigation; determining distance
GO1S or velocity by use of radio wavesjlocating or presence-detecting
by use of the reflection or reradiation of radio waves; analogous
amangements using other waves

G09G Arrangements or circuits for control of indicating devices

using static means to present variable information
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Table 3. Experimental Result

Patent No. [IPC Code| Degree BC ACC
US5774069A GO1C 40 210383.7 | 10.04
US8050863B2 |  GO01C 38 203738.0 | 9.634
US6516262B2 GO5D 37 14469221 9.307
US8126642B2 GOGF 31 277546.5 | 8.169
US7894951B2 G08G 30 91435.7 | 7.565
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Table 4. Core Patents Extracted from Backward Information

Patent No, Patent Title Applicant
US2008 Autonomous Vehicle Intelligent
-049495  [Travel Control Systems and | technologies

(2008) Methods
Control and systems for

international,inc

US8120642B2 | DA Gray&company
(2008) autonomously driven inc
vehicles )
US8050863B2 Navigation and control Gray&company

system for autonomous

(2006) L
vehicles

.inc

Autonomous vehicle

US6151539A  |arrangement and method for|  Volkswagen
(1998) controlling an autonomous AG

vehicle
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