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RLG = Ring Laser Gyro
DTG = Dry Tuned Gyro
IFOG = Interferometric Fiber Optic Gyro
Quartz = Coriolis Sensor
Mechanical = Spinning Mass
AHRS = Attitude Heading Reference System
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RLG = Ring Laser Gyro
IFOG = Interferometric Fiber Optic Gyro
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IFOG= Interferometric Fiber Optic Gyro
MEMS= Micro-ElectroMechanical Systems
10= Integrated Optics
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<X 7-1> = AT 7fEn]

(9 <)

H) 2 1A= Py s 3RPAE B2y

A ZAH] 927,000 979,800 958,900 2,865,700

234 H] 703,180 675,580 356,780 1,735,540
AT 150,000 150,000 115,560 415,560

2 219,820 194,620 168,760 583,200

A 2,000,000 2,000,000 1,600,000 5,600,000

o
=2
v
2
£2
2
flo
O
oo
::l,
b

o & AT F BREAFY NYrDF ML
A
=

(T4 9)
T 134 237t 34 A
ArEds 1,500,000 1,500,000 1,200,000 4,200,000
. q= 450,000 450,000 360,000 1,260,000
e 50,000 50,000 40,000 140,000
TEHE
27 500,000 500,000 400,000 1,400,000
F a7l 2,000,000 2,000,000 1,600,000 5,600,000
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<E 7-3> A% A AT AR (E2BF FAEE FRAZE A (B A)

H & 1A= 22PAE A A
21744 599,000,000 514,500,000 474,800,000 1,588,300,000
2] ] 582,340,000 532,290,000 256,840,000 1,371,470,000
et 50,000,000 50,000,000 40,000,000 140,000,000
23] 128,660,000 103,210,000 88,360,000 320,230,000
) 1,360,000,000 |  1,200,000,000 860,000,000 3,420,000,000
o =2 ¥ WEHAS 1Y =2uF H Y 7]t
<} 7—4> A IAE AT /(R 2 wESEE a2 BEuE okl B w

<3 7-5> AN IAPE A AR A B

H] & 1A= APAE 3AEE A

A 78] 252,300,000 276,300,000 233,300,000 761,900,000

213 H] 83,680,000 79,500,000 36,400,000 199,580,000
A A 100,000,000 100,000,000 75,560,000 275,560,000

bl 64,020,000 44,200,000 54,740,000 162,960,000

A 500,000,000 500,000,000 400,000,000 1,400,000,000
A AEeY 2 AF

) (] )

v = 1A= 2APAE A= SHA

A 71H] 75,700,000 189,000,000 250,800,000 515,500,000

234 1] 37,160,000 63,790,000 63,540,000 164,490,000
A ErATH] 0 0 0 0

23] 27,140,000 47,210,000 25,660,000 100,010,000

& A 140,000,000 300,000,000 340,000,000 780,000,000
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A

7|EE7} .
T 2=y A7} -84}
(A)
FAATL 2724727 N, 3,860,029 3,800,000
* [e)

AP 2,089,283 A Agi quL 2 ; ) | 250817 3,000,000
A 1,396,617 © /12 _'é} " 1,978,540 2,000,000
Bz 1,047,499 1,483,956 1,500,000

¥ Q1AM VS e Y-S YR st 89 FodE 50%E AHF3 Ao, &9 Fo
5 gHsle Afdde 797 S
1) E2u%F HHA A 2H S
o 1APIE
<3{ 7-7> ERWE HHAY SRAILE N 1A E A5 Y] WY
(9 =D
H| & A& =9
FAATY 40 M/M 152,000,000
QAN - YT 48 M/M 144,000,000
i - A7 84 M/M 168,000,000
BzY 90 M/M 135,000,000
1731 27 599,000,000
o - AR HEAA 140,000,000
£ o . 2} 25,000,000
2 :ﬂ} A7 1A . oA 170,000,000
§ n FFFAIE wER 3,000,000
3
Bl
] A A A &) 24 NZE 40,000,000
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. EY 4,500,000
- A4 84 840,000
AFA 2] - BlE ga= 1,200,000
- Y= 500,000
- A B 2,400,000
et SL] - 100,000 * 1528] * 17 15,200,000
= 2] o] - 6,000,000 * 13] * 47 24,000,000
- Q1) /EAL/ 213} 7,600,000
A N =1 1,000,000
g plmiasag o om ladadd
TEURTTE | 0 29z 0 sew 5,000,000
glq ARSI 3,600,000
3}
=
5] . AR7IEEH] 6,000,000
. A REAN] 11,500,000
R E BN 5,000,000
71EAREEY | - 3]9H) 7,000,000
- AEg A 8,000,000
- 8}3]/Auu 27 3,000,000
. Y9 EHu 1,000,000
- FA| B n) 2,000,000
ATFrT - AFEEZIEH] 90,000,000
- 2 5,000,000
2 6] 2 A 582,340,000
AT - 50,000,000 * 13} 50,000,000
R 47,168,000
- - AFALENZ 75,492,000
- AR LT EH] 5,000,000
- AFA kA FEm 1,000,000
) 1,360,000,000
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(-
H] &= AEZA =9
- FAATY 30M/M 114,000,000
o1 - AT 40M/M 120,000,000
- AT 69M/M 138,000,000
- B2 95M/M 142,500,000
1A A 514,500,000
- 71X =-&GPS 30,000,000
- FHl A 2= H 60,000,000
D714 e A ] 100,000,000
Cevnpe Al 50,000,000
<] - ZFEE
gi AAEA A iéggm 43 ;8888888
;;-ﬁ . EY 4,500,000
= - A4 £ 840,000
H] e grz 1,200,000
AnkA 2 H] - Y= 550,000
- A2 B 2,400,000
- DAQA|2=H 30,000,000
. Z4E A e 5,000,000
2 Skl - 100,000-21*2303)*1 3 23,000,000
ﬁ Eakaksl - 5,375,00021*1 3]*4 21,500,000
- A/ EAL/ A5 7,600,000
T Ay Ao o X
FEURFER | e W sag ;888888
- AFRLL3E ) 4,800,000
?L - AE7HEEH 6,000,000
2 . 71%@&?@ H] 5,000,000
é’] — . t1,:_/\1 2 BF Lol 5,000,000
71EH He-5n - 3]on] 7,000,000
- AlEy iR 8,000,000
- 53]/ AHy Zo 3,000,000
A IR TR 1,000,000
. A ) 2,000,000
o= . AP ERTH 102,900,000
. A 5,000,000
BRI B 532,290,000
A - 50,000,000 *1 2} 50,000,000
I ERDE 46,062,000
27 . ?i?7ﬂ%}%u]‘§ 51,148,000
- AN 2L 5,000,000
. ATa okd Talw) 1,000,000
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H] & AT A a9

- AT 26M/M 98,800,000

o1 7] AT 42M/M 126,000,000
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GPS 7], @A AS7] =
A7) A2 A 0183 s T
Ade 5% U (method of
surveying structural facilities
along road by using vehicle with
GPS receiver, laser measuring

instrument and camera)

(A
A7led

KR

2005

0581233

GPS 271 4 #olA AS7]
A AR 0§ ETH ANE
SHEEY GIS FAAE
HHlolE W (Method for
Updating GIS Numerical Map of
Surveying Information of
Structural Facilities Along Road
by Using Vehicle with GPS
Receiver and Laser Measuring

Instrument )

(sl
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GPS A7 & oA A7
A2 AR ol §F HaTW AN
=2k W (Method of Surveying
Structural Facilities Along Road
by Using Vehicle with GPS
Receiver and Laser Measuring

Instrument)

(3ol

KR

2005

0529511

ERA SRS T3 FAA R
AR B ol o]8E G 1S9 75
" (Method for Producing Digital

Map by Road Boundary
Measuring and Constituting
Geographic Information System

Using the same)

(FMEA]
[eR=]]
=

KR

2005

0510834

AP ANADE ol
Hked ¥ lxl‘:A Az ol &
ol g3 G IS¢ 7= W (Method

for Producing Digital Map by

Jug

Applying Facilities Information of
Each Survey Day and Constituting
Geographic Information System

Using the same)

o
N
Ho

KR

2005

0496814

GPS S%E o83t =2z gn
A5 % FAAE AZ P
(Method for Obtaining Road
Coordinates Information and

Producing Digital Map using GPS

Measurement)

KR

2002

0484941

PHILE o83 AR 75 3
B Al 228 (System
for constructing and browsing
geographic information using

video data and method thereof)
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AEEX)
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200800028 Road sign determination
Us 2007 UNKNOWN | 374
91 apparatus, method and program
Automatic asset detection,
200701714 )
[ON) 2007 31 location measurement and UNKNOWN 70
recognition
Automatic asset detection,
. GEO-3D
US 2007 7623248 location measurement and . =
nc.
recognition
Self—contained mapping and I
nco
usS 2000 6608913 positioning system utilizing point o =
Limited
cloud data
HT] Q. sPate] 2 A x5 o)l
1= %«L | P%‘ T ASIA AR
2000—2936 | W =2 ¥x] 2FE QA A 4
JP 1999 B — SURVEY | &K
70 T2 ¥A AF QAo g s O LTD
7198k 719 WA
AREEElel 2]% AP See] 8 :
JP 2000 4528474 axH0] =4 A UNKNOWN 5
METHOD AND DEVICE FOR
AUTOMATICALLY RECOGNIZING
ASIA AIR
2009—-2178 ROAD SIGN IN VIDEO IMAGE, AND
JP 2009 SURVEY | 370
32 STORAGE MEDIUM WHICH cO LTD
STORES PROGRAM OF ROAD SIGN
AUTOMATIC RECOGNITION
PIONEER
2008—0099 ROAD SIGN DETERMINATION ELECTRONI
JP 2006 5 DEVICE, METHOD AND PROGRAM C CORP | 7N
THEREFOR INKURIVEN
TO P KK
ASIA AIR
SURVEY
SYSTEM, APPARATUS, AND
2007—-1141 CO LID |
JP 2005 METHOD FOR MEASURING ROAD N
42 TOYOTA
SURFACE MARK AUTOMATICALLY
MAPVMAST
ER:KK
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2005—3321 OBSTRUCTION RECOGNITION DAIHATSU
JP 2004 20 MEANS AND OBSTRUCTION MOTOR 370
RECOGNITION DEVICE CO LTD
METHOD AND DEVICE FOR
AUTOMATICALLY RECOGNIZING
ASIA AIR
2000—2936 ROAD SIGN OF VIDEO PICTURE
JP 1999 SURVEY | 370
70 AND STORAGE MEDIUM  STORING cO LTD
PROGRAM FOR AUTOMATICALLY
RECOGNIZING ROAD SIGN
Self—contained mapping and
. o . CVRD Inco -
EP 2001 1176393 positioning system utilizing point o 7N
Limited
cloud data
Self—contained mapping and INCO
EP 2001 1176393 ositioning system utilizing point 37
P &y &P ivrtep | )
cloud data
PPARE 0|33 AL 5 2
Ha}oA A|2~Elz} 7 9P (Systy
2004—0024 ﬂ“l‘ o ] El‘q— o H ( YS‘. em f?_]‘%ZﬂX]-%
KR 2002 for constructing and browsing 37N
624 . ) . AT
geographic information using
video data and method thereof)
AGAE A4 4 AEAHGHE
© i NCOREE I
KR 2008 0892153 #H=5elo] A xHe AEAHAHE - o=
SEFsh= A28 (surveying system) °
FAAES el =E A% | dHEud
KR | 2008 0878890 AFGAES Eol5A WAgER] Al 5
A 2~®l (GIS upgrade system) FA 3| A}
Azl AAE NZREAY
T S N CS T I
KR 2008 0862061 SAARE IR aAPIES] S5 - o
A)|2~®l (surveying system) °
flolA 27y F FAJMHYE
o] gst WAHE AGAEES] G S
2N 7 o] E W (Method for F21 3] A
KR | 2006 | o7as3zr | o © ISR :ﬁﬂ b ss
Real—time Updating GIS of IR RARLEY

Changed Region vis Laser

Scanning and Mobile Internet)
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FAA =] o] E W (method of
updating GIS numerical map of
surveying information structural
facilities along road by using
vehicle with GPS receiver, laser
measuring instrument and

camera)

(A
A7ad

KR

2005

0587397

GPS F27], #olA A=7] R
AR AR A o)8 % i 7
AEE S W (method of
surveying structural facilities
along road by using vehicle with
GPS receiver, laser measuring

instrument and camera)

(F)HEHA]
7=

KR

2002

0484941

FIRE o] &3 AYAE 75 1
B Al2Ella} 21 W (System
for constructing and browsing
geographic information using

video data and method thereof)

FRAAE
2174
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APPARATUS FOR
200801847 AUTOMATICALLY INSPECTING
Us 2008 UNKNOWN | 370
85 ROAD SURFACE PAVEMENT
CONDITION
200600203 Apparatus for generating digital .
Us 2005 UNKNOWN | 71
&9 lane mark
Continenta
200402048
[ON) 2003 1 ROAD RECOGNITION SYSTEM 1 Teves 370
Inc.
Method and apparatus for
200200136
[ON) 2001 14 pavement cross—slope UNKNOWN 370
measurement
200200076 Road friction coefficient
[N 2001 o ) UNKNOWN e
61 estimating apparatus for vehicle
Board of
Regents,
Automated surface distress The
usS 2006 7697727 ) ] =
measurement system University
of Texas
System
Method for calculating a Pirelli Tyre -
[ON) 2005 7673495 o ) _ ==
friction—slippage curve for a tire S.p.A.
Apparatus for generating digital Sanei Co.,
US | 2005 | 7664599 bp seneratng @ 1 =
lane mark Ltd.
Apparatus for automatically
Us 2008 7562563 inspecting road surface pavement | UNKNOWN =
condition
Method and apparatus for
US 2001 7142952 pavement cross—slope UNKNOWN ==
measurement
Method and apparatus for Gomaco
Us 2002 7044680 calculating and using the profile Corporatio =
of a surface n
. . Kelsey—Ha
Rough road detection using =
us 2001 6952637 ) ] ] yes 5
suspension system information
Company
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Road recognition system

Continenta
| Teves,

Inc.
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2002

6775914

Surface profiling apparatus

UNKNOWN

US

2001

6741949

Real time pavement profile

indicator

Caterpillar

Inc

7 b

US

2002

6679106

Road surface roughness

measuring device

Nippo
Sangyo
Co., Ltd.

ojfl
i

US

2001

6526804

Road friction coefficient

estimating apparatus for vehicle

Fuji
Jukogyo
KabushikI
Kaisha

olrt

JP

2008

2010—0660
40

APPARATUS FOR MEASURING
ROAD SURFACE FLATNESS

KITAMI
INSTITUTE
OF
TECHNOLO
GY |
WACOM
HOKKAIDO:
KK |
KYOWA
ELECTRON
INSTR CO
LTD
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FUKUHARA
TOSHHIKO
| SATO
HISAYOSHI
|
ROAD SURFACE QUALITY KAMEYAM
2009-2700 MEASURING DEVICE, AND ROAD | A SHUICHI
JP 2008 68 SURFACE MANAGEMENT SYSTEM | WEST )
BASED ON ROAD SURFACE NIPPON
QUALITY MEASUREMENT RESULT | EXPRESSW
AY
ENGINEERI
NG
CHUGOKU
CO LTD
2007—3230 MAP DISPLAY DEVICE AND AISIN AW
JP 2007 7N
79 PROGRAM CO LTD
2007—3230 MAP DISPLAY DEVICE AND AISIN AW
JpP 2007 70
78 PROGRAM CO LTD
2006—1685 | ROAD SURFACE ROUGHNESS DENSO
Jp 2004 37N
68 DETECTOR CORP
0060983 SYSTEM AND APPARATUS FOR | SEIKITOKY
JP 2005 . MEASURING ROAD—SURFACE | U KOGYO | 3
CONDITIONS CO LTD
SUNWAY
BUREKKUS
2005—3444 | ROAD SURFACE EVALUATION
JP 2004 U:KK | 37
08 METHOD
KAMEYAM
A SHUICHI
JAPAN
SCIENCE
2005—3156 ROAD SURFACE FLATNESS &amp;
JP 2004 37
75 MEASURING DEVICE TECHNOLO
GY

AGENCY
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0052405 ROAD SURFACE ROUGHNESS
JpP 2004 . ESTIMATOR AND ROAD SURFACE | ADVICSKK | 370
ROUGHNESS ESTIMATION METHOD
METHOD FOR ESTIMATING YOKOHAM
P 5003 2005—1477 SURFACE ROUGHNESS OR A RUBBER -
52 FRICTIONAL COEFFICIENT OF ICE CO °
SURFACE LTD:THE
SANGAKU
TRACTION PROPERTY
RENKEI
2003-2699 | MEASUREMENT DEVICE AND
JP 2002 KIKO 7
48 MEASUREMENT METHOD FOR
KYUSHUK
ROAD SURFACE K
SUMITOM
2002—3035 | MEASUREMENT METHOD FOR
JpP 2001 O RUBBER | 370
14 ROAD SURFACE ROUGHNESS
IND LTD
2002—2284 MAP DISPLAY DEVICE AND AISIN AW
Jp 2001 37N
58 PROGRAM CO LTD
P 5000 2002—1122 | IMAGE PROCESSING APPARATUS | TOSHIBA -
52 AND IMAGE PROCESSING METHOD CORP °
TOYOTA
CENTRAL
2001—-0997 | ROAD SURFACE CONDITION RES
JpP 1999 37N
79 DETECTING DEVICE &amp;
DEV LAB
INC
YOKOHAM
Ip 1999 2001-0829 | ROAD SURFACE ROUGHNESS | A RUBBER .
06 MEASURING METHOD AND DEVICE CO °
LTD:THE
NIPPO
2000—1310 | ROAD SURFACE ROUGHNESS
Jp 1998 SANGYO 37N
43 MEASURING SYSTEM

KK
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METHOD AND DEVICE FOR
2000—0746 RES INST .
JP 1998 MEASURING ROAD—SURFACE N
55 MINISTRY
ROUGHNESS DISTRIBUTION OF
CONSTR
NIPPO
ROAD SURFACE ROUGHNESS .
EP 2000 1203928 SANGYO 37N
MEASURING DEVICE
Co., Ltd.
NIPPO
ROAD SURFACE ROUGHNESS =
EP 2000 1203928 SANGYO o=
MEASURING DEVICE
Co., Ltd.
oo Jed =4 4X
2007-0013 o RS 5% 9 . .
KR 2005 205 (Apparatus for Measuring HdF 70
Pavement Roughness)
2005-0041 | =2 =¥ AA7] 54 WY Road | =Rl |
KR | 2003 . s S7h
631 roughness measuring process) 2 B A}
E2Q opAILo] AAHE =4 AFx
5003—0050 & ofito] AAHY 4% ] ) .
KR 2001 209 (an apparatus for measuring the 1345 el
plastic deformation of asphalt)
i 3T 94 AFs 54 Al
2001-0068 (Automatic Transverse and ey |
KR | 2000 o , N S7h
235 longitudinal Road Profile AL A
Surveying System)
Z5IE o]gst e AHY Bl
A4 574 W3 (Method of AT |
KR 2007 0840024 measuring joint surface Eleaa=| o5
roughness coefficient using =]
acoustic scan image) T2 3|4
2o Hekd 54 AA
KR 2005 0733873 (Apparatus for Measuring Hndz= =
Pavement Roughness)
T2 Wl AR 54 WU (Road | SrElolo]
KR | 2003 | 0517336 reer o 5=
roughness measuring process) T2 3] AL
wH A7) A5 A W
(SIGNAL PROCESSING METHOD | AFsxi=
KR | 2002 | 0479118 . 5=
FOR CALCULATING ROAD A

ROUGHNESS)
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