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Patent Analysis on Geophysical Prospecting Technologies

Jae-Wook Lee!, Seong-Jun Cho?, Jeong-Sul Son? Chang-Ryol Kim?, Sam-Gyu Park?
and Jung-Ho Kim**

IPolicy Division, Korea Institute of Geoscience and Mineral Resources (KIGAM), Daejeon 305-350, KOREA

2Geotechnical Engineering Division, Korea Institute of Geoscience and Mineral Resources (KIGAM), Daejeon
305-350, KOREA

Geophysical prospecting technologies are employed to environmental site assessments and monitoring, subsur-
face investigation, geologic hazard monitoring since they are able to provide information and imaging regarding the
subsurface. In this study, we carried out several analysis on patent documents for the geophysical prospecting tech-
nologies. The patents including abstracts, claims and drawings from 1976 up to 2005 were surveyed and 904 pat-
ents were collected finally. The patents were investigated as to countries, years, assignees and technologies.
Furthermore, we carried out the comparative analysis for technological level of assignee countries with United
States patents. The top 5 assignee countries are United States, United Kingdom, Japan, Norway and France. Espe-
cially United States and United Kingdom play important role in this area as holding 663 patents.

Key words : geophysical prospecting, patent, patent analysis, technological level
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Table 2. Search keyword list.
Technology Search Keywords
area Korean English
Electrical AT A E, A7 EAL A 7] A 8 el el'ectricu? resistivity, resistivity survey,
resistivity WA We, Azwe LA ) o dipole-dipole array,.el.ec‘trode array, wenner array,
survey g wpe ér _:BH o x’_] 7 HTH 5 EUEEZ o 5l pole-pole array, resistivity tomography,
=row e e e e ERT(electrical resistivity tomography)
. e ) MT(magneto telluric) survey, electromagnetic survey,
. ghal A Beka)l A abera TErA .
Electromagnetic I‘g'i]“d]iﬁﬁi L;_T;]‘;_ lg ‘iﬁj‘f Z}},;IZ%-I\EX? t, CSMT(Controlled source magneto telluric) survey,
method ;EMEXi;]—,ﬂEoo‘: 2}04 x%é W Rk VLE, TEM, slingram, electromagnetic induction,
T s ATeneT e Spontaneous potential
Induced induced polarization, IP, chargeability.
L GBI 245 EHA A A o
Polarization T [B SAE, S&EA Y, SIP complex resistivity, spectral IP
. avity s high precision gravity surve
Gravity survey Z#eal 39 ZE€eal 28 Jlex gravity survey, mgh p sravity Y
Y v OSTHEA, Y FHRA, S8 MEE gravitational acceleration
Magnetic survey =}2 gHA} magnetic survey
) g ut A}, Al sk ukaAlg ) gl o 20y, seismic survey, refraction survey, reflection survey,
Seismic survey HH} @8 2E €Al UheE gAl surface wave survey, crosshole survey, downhole
M GEA} 4309 BAl g4 a En g survey, 4-D survey, time lapse, seismic tomography
dolt] &AL, glojul gal, GPR, i
Radar survey x}gl,f—yf A 2;% wold lr)adeu}'1 s]l(ljrvei/i, GPR(Groun?i penetratlonhradaf),
T ' ’ \ radar survey, radar tomography
dolt] Ew 1o orehold ra
. s s N s lectric logging, resistivity logging, neutron logging,
Geophysical A7 A%, 242 A%, 45742, A9 7= clect L g .
well logging A1 ij° o EC’ N %’7]82 e = i density logging, natural gamma-ray logging,
e electrical conductivity logging
Common a1 EAL, 271 B AL, 3R ERAL, inversion, 1-D survey, 2-D survey, 3-D survey,
Keywords 424 AL 4-D survey, joint
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Fig. 1. Number of patents per country by year.
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Table 3. Assignee's nationality analysis by country.

o L R L AT

Assignee's Country
nationality KR us JP EU Total
Korea 33 33
USA 1 454 1 68 524
Japan 1 6 67 74
UK 5 93 41 139
Norway 32 12 44
France 18 1 17 36
Canada 15 3 18
Australia 6 8
Netherlands 5 3 8
Others 15 20
Total 40 644 69 151 904
Table 4. Top 10 assignees by country.
KR Us Jp EU
Ranking - - - -
Assignee count Assignee count Assignee count Assignee count
1 Schlumberger 5 Western .Atlas 45 Komatsu 6 Western .Atlas 18
International International
Subsurface
2 Information Tech. 3 Schlumberger 42 Maakurando 4 Schlumberger 16
3 KT 2 Atlantic Richfield 34 Hitachi 3 Compagnic Generale
De Geophysique
4 KOGAS 2 Baker Hughes 32  Mitsubishi Electric 3 Geco A.S. 6
5 KIER 2 Chevron Research 30 Toda Constr 3 Hal%lburton .
Company Geophysical Services
6 KIGAM 2 Westerngeco 21 Arukoihara o [Institut Francais =,
Du Petrole
7 Daan Electronics 1 Mobil Oil 18 Fuji Electric 2 Mobil Oil 4
Sansung Heavy Westerngeco
8 Industries 1 Geco AS. 17 Geo Saac 2 Seismic Holdings 4
9 Soam Consultant 1 Shell Oil 17 Japan Radio 2 Amoco 3
10 Shinhan SIT p  Exxon Production ¢ Kajima 2 Baker Hughes 3
Research

W E9o] 86%(677)2 2HAdl] A= W 313 &
Bol| L ol Ao etwon, 9= & v
o 242 17354 628 98l v 290 A=
S31590] 87%(4547)E AT 7heH), R E 68
Zie] 5515 9= K4 A W Ae] o) 4
HoR st 858 she 202 kit {f¥9
3% =t 49 299 537 BRICE naEdl
s 2 297 usten viE W 53 &4e] 93
7eg f4 Wl 29 1 41750 v o) Btk &=
g &= el 579] 5518 2493 Aoz FotEdt
-2 HE =E40)¢47), ZF2E67), AAuth18d) =
o] 29Qlo] SlAL Sle AR et

T, 299d Ssiedds #4448 B3 AT 7

/el FH3laL de AFFACIPA, dF ==

AT FE o 5 Uk Table 49+ 2] 7h=9]
F8 AFFA A9 +=8(Top 100E AHE 43 &
AL oAl A Al E81E2AGEE)e] 7 &
et AFFA 2= U= 719 Schlumburger(637),
Western Atlas International(6371), Baker Hughes(35
7), Atlantic Richfield(347), Chevron Research(307)
T £ Ao vehgtt. S7pE AvEd 3=,
v, 283 FydAN ESEAGEE)e] e 97
FAZ H4HE A9 dEd VE9LEE 179
Schlumberger % Western Atlas International$¢! 7

o2 Uehston, dBoAM 53] &9o] #Ld A7
FAZ detde 49 ted Jideze dE9

Komatsugl Ae2 Ueldth =
Sl w= 719l Schlumbergers

g&d A9 10
A RE 7)
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ol g FHe 2999 Zeg Yehgor} 29
A9E 1~-372= m)¢ Hrh

T T 4V EE OEY £98 AR A
€ Table 5% YERAQITE A7 MM e} Rololla 7}
F B 298 8 A7FAE v=7199) Schlum-
bergero] ™, HAEAL Eokx University of Texas
System, F-=85 HAF 2ok Shell O Aoz i}
S AthTable 5-1). SF @A} FEokoHE ulze]
Mobil Oil, AFEA} Hol= v]e] Scientific Drilling
International, §93} ©AF Hok= m=¢] Western Atlas
Internationale] 53] &¢lo] 71 B Ao= vt}
(Table 5-2). HolHEA} HopollA] 714 B 298 3
AFFAE YE7199 Komatsuo|H, Eaj7% Hok=
v|Z¢] Baker Hughes2! 2A0& wot=|9ti(Table 5-3).

23. 7|& 20} SSHEN

SYEAL 847]E EopE 29E5Y BN FAnE
Fig. 20 vehf et B4 531 A 90474 71
ul B PIE Eof 5871 5824 (65%)0% 7
B A Holx lon, EguEvle Hol 112
A, AAGA e Hof 6571, A7MAF ehrple 2
oF 407, Flolt @A & Hok 377, AHeEnre B
°F 3671, THEAI & Hok 267, SFRET exple

Table 5-1. Assignee analysis by technology area.
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od

Technologies Ranking Assignee Country  No. of Patent

1 Schlumberger Us 7

2 Harco us 4

Electrical 3 Mobil Oil us 3
resistivity survey 4 KT KR 2
5 Geonics CA 2

6 Jackson, John R. Us 2

7 University Of Birmingham UK 2

1 University Of Texas System Us 4

2 Geonics CA 3

3 Maakurando JP 3

4 KIER KR 2

Electro-magnetic 5 Hitachi JP 2
method 6 NTT Jp 2

7 Shell Internationale Research Maatschappij NL 2

8 Stolar us 2

9 Toda Constr JP 2

10 Vector Magnetics Llc us 2

1 Shell Oil us 2

s s s

Polarization

4 Continental Oil us 1

5 University Of Utah Research Institute [N 1
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Table 5-2. Assignee analysis by technology area.

oAk

4% - 4% AR - Bk - A4S

Technologies Ranking Assignee Country  No. of Patent

1 Mobil Oil us 4

2 Conoco Us 3

. 3 Schlumberger Us 2

Gravity survey - .

4 Bhp Billiton Innovation AU 2

5 Lockheed Martin us 2

6 Sundstrand Data Control Us 2

1 Scientific Drilling International us 4

2 Baker Hughes US 3

3 Amoco UsS 2

4 Atlantic Richfield us 2

Magnetic survey 5 Texaco Us 2

6 Sundstrand Data Control Us 1

7 Mitsubishi Electric JP 1

8 Pathfinder Energy Services us 1

9 Geonics CA 1

10 Toda Constr JP 1

1 Western Atlas International US 53

2 Schlumberger us 35

3 Atlantic Richfield uUs 32

4 Chevron Research Company Us 30

Seismic survey 5 Geco A.S. NO 23

6 Westerngeco UK 23

7 Exxon Production Research Us 17

8 Texaco Us 14

9 Institut Francais Du Petrole FR 14

10 Shell Oil us 13

Table 5-3. Assignee analysis by technology area.

Technologies Ranking Assignee Country  No. of Patent

1 Komatsu JP 6

2 KOGAS KR 2

3 Japan Radio JP 2

4 T & A Survey B.V. NL 2

Radar survey 5 Hlt%chl JP 1

6 Kajima Jp 1

7 Mitsubishi Electric JP 1

8 Geo Saac JP 1

9 Daan Electronics KR 1

10 Shinhan SIT KR 1

1 Baker Hughes Us 20

2 Schlumberger us 13

3 Western Atlas International US 9

4 Mobil Oil Us 5

Geophysical 5 Sundstrand Data Control Us 4

well logging 6 Smart Stabilizer Systems UK 4

7 Amoco Us 3

8 NL Sperry Sun Us 3

9 Baroid Technology UsS 3

10 Wilson Industries uUs 3
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Backward Citation

Fig. 4. Backward and forward citation analysis by country.

Table 6. Technology strength analysis.

29 Number of Patents PII TS

05099 A 00~04 A3 9599 =5 '00~04 A '95~99  AF '00~04 A
1 US 100  US 99 SE 1.64 US 0.75 Us 160.66 US 73.76
2 UK 12 UK 42 Us 161 CA 0.50 UK 16.98 UK 20.08
3 NO 6 NO 6 UK 1.41 UK 0.48 NO 5.84 CA 2.01
4 FR 3 FR 4 CA 1.00 IN 0.37 FR 237 NO 1.46
5 CA 2 CA 4 NO 0.97 FR 0.27 CA 2.01 FR 1.10
6 AU 1 NL 2 FR 0.79 NO 0.24 SE 1.64 IN 0.37

PFS Avg,

B33

Fig. 5. PFS and CPP analyses by country.
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