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The design of 4s-van for GIS DB construction
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Abstract

We have developed the 4S-Van system in order to maximize the interoperability of
spatial data in 4S(GNSS, SIIS, GIS, ITS) by sharing and providing spatial data of remote
site. The 4S-Van system enables to acquisition and production of information for GIS
database and the accurate position information by combining and connecting GPS/IMU,
laser, CCD(charged- coupled device) image, and wireless telecommunication technology.
That is, 45-Van system measures its position and attitude using integrated GPS/IMU and
takes two photographs of the front scene by two CCD cameras, analyzes position of objects
by space intersection method, and constructs database that has compatibility with existing
vector database system. Furthermore, infrared camera and wireless communication technique
can be applied to the 45-Van for a variety of applications. In this paper, we discuss the
design and functions of 45-Van that is equipped with GPS, CCD camera, and IMU.
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#3& BA 2 #% ZAH(Bunde Adjustment) 2
e #Azs) g8 3% Agus(Space
Intersection)& °l&3ld ®A Ebie] 344 HEE
Aea, 0|8 71&d AR PP AR BAAE
Axkst Reolct.

43 GPS/INS S8 2nz|F 48 &4

Aekek GPS/INS oFAEAel dmeFe AFH
NgdoldE APe BAMEA FHEY A



GIS DB +&& 9ls 45-VAN A4

#3. 3L NYayYsE 0|8

MAYUHESEE(mM)
e X4 v | 7
1 0004053 | 0004312 | 0031481
2 SAE-06 | 0003528 | 0004697
3 0001119 | 000351 0023237
4 0001813 | 0004763 | 0013425
5 0005052 | 0006996 | 0037186
6 0004135 | 0001589 | 0005886
7 0001084 | 0000977 | 0002902
8 0000385 | 0000376 | 0008654
9 0000524 | 0001428 | 0.014061
10 0004258 | 0001383 | 0.003367 a8 6. THE KMSAHAIBE 0] M)
11 0004258 | 0002381 | 0014304
12 0008252 | 0000754 | 0014575
13 0003917 | 0002351 | 0000894
14 0000479 | 0006771 | 0019897
15 0000139 | 0004408 | 0008875
16 0000777 | 0005016 | 0011781
17 0006791 | 0001328 | 0018483
18 0011233 | 0004792 | 009572
19 000481 | 0006791 | 0015324
2 0001793 | 0010541 | 0028265
21 000098 | 001208 | 0.03561
2 000075 | 0009179 | 0021573
23 000156 | 0009673 | 0030194
2 0001088 | 0013069 | 0032637
% 0003018 | 0005431 | 0.008492
% 0012624 | 0006161 | 0.026908
ooz 0.019223(m)
4. VG600CAS| i §A
23 7¥ TREY
Aoz #y wpojojA +0.03deg/sec
olz AY 9= 125 */sart(h)
A AY soloj= | +85mg

A& dY 42 | 01 sari(h)

e

58 ME A2~ VGRCAE ARS8k
o} VGEOCAS) Q45X H49 2o}

-95 - G N RE R



SR OX W0 w0 O 00 et g

MmO Tow H

=]

=

A8 9. FHE K= X AR 2XHAIHI0IED

He] ¥ VGECA®]
GPS/INS 2% ¥neEg AFslr] At Alg
dold slojeist ALY S Fatd U5 dolg
g o|8% Ad@dFo|th A&l dlojEis} A

dlolele] ATE Bt o ABHol4 dolgE of

Agses  AAg

&8 75 thh AA dHolHE o83 Afny A
SOl F2 Ae ¥ F dod F A BF A4
ol 1o} 4S-Vane] HF EF FUEQ 1:10000 2
T A% AMR 7bed FRTZo] ofges & &
A

5. Wga

v =dME T Wl GPS/INSEEAIAH
7} Seff-Calibration41¢} CCD Calibrationg 478}
Atk 8 ANLEE YA, Sxoah AL
a2 AAe| uolojAE oxpEEER iRlE
Hed  wAel 18z "z AAFen
Self-Calibratione 7] 2291 FMZA2| 7de} d
2 9= giujeE 718 P2 AASIo
3 GPY/INSEE ¢dndsE: ¢ Self-Calibration %
rFe 45E FHUk] Hstd el F oo
E9 CCD, GPS(DGPS), INSZ #ztstx, ETRIO|
éEPiQ AMR)ste] A g HES 35
e APAAE2FE D5 INSY GPSe| e

HIOEFEIHE 2002 9 H

l‘

& ¢ F A% E-ﬁ_ Sel Cahbratlon«] 7&4"
0.06melule] 278 d& F AL 4S-Vane o
2 4l GPS/INS E8#golv ZF CCDREAY &
Aok AE Fo Qlof Auldoez HE oA H

ol i

%o & =4 T GPYINSTH Alaglsy
Self-Calibration4&  7|gto g 743 dde
GPS/II\IS"'E‘J';L 9 T o] 238 o]43t g
S A% FF A, ANdsTIsh 5

E}%h?} et BATE AS 78 Ul Aol
Fass

1. Brown, R G, and Hwang, P. Y. C, 1997,
Introduction to Random Signals and  Applied
Kalman Filtering, 3rd Ed, John Wiley and- Sons,
New York

2. Farrel, J. and Barth, M, 1999, The Global
Positioning System and Inertial Navigation,
McGraw-Hill

3. Elliott D, Kaplan 199, Understanding GPS
Principles and Applications

4. Greenspan, R. L., 1996, "GPS and Inertial
Integration ,” in Global Positioning Systems :
Theory and Applications [, AIAA, Washington
DC, pp.187-220

5. Hofmann-Wellenholf, B. H., Lichtenegger, H. and
Collins, J., 1993, Global Positioning System
Theory and Practice, Springer-Verlag, Wien

6. Miller, R. B,, 1983, " A New Strapdown Attitude
Algonthm,” J. Guidance, vol6, no. 4, pp.
281-291

7. Ttterton, D. ' H and Weston, J. L, 1997,
Strapdown Inertial Navigation ~Technology,
Peter Peregrinus, United

- 96 -



GIS DB 75§ 9% 4S-VAN 434

8 Paul R Wolf Bon ADewitt 2000, Elements of

Photogrammetry with Application in GIS 3rd
edition

(2002 849 289 YngdH)

- 97 - HHRBEEHERRS



