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Abstract

This research aims to develop a method to determine the 3D coordinates of an object point from overlapping omni-
directional images acquired by a ground mobile mapping system and assess their accuracies. In the proposed method,
we first define an individual coordinate system on each sensor and the object space and determine the geometric rela-
tionships between the systems. Based on these systems and their relationships, we derive a straight line of the corre-
sponding object point candidates for a point of an omni-directional image, and determine the 3D coordinates of the
object point by intersecting a pair of straight lines derived from a pair of matched points. We have compared the object
coordinates determined through the proposed method with those measured by GPS and a total station for the accuracy
assessment and analysis. According to the experimental results, with the appropriate length of baseline and mutual posi-
tions between cameras and objects, we can determine the relative coordinates of the object point with the accuracy of
several centimeters. The accuracy of the absolute coordinates is ranged from several centimeters to 1 m due to system-
atic errors. In the future, we plan to improve the accuracy of absolute coordinates by determining more precisely the
relationship between the camera and GPS/INS coordinates and performing the calibration of the omni-directional cam-
era.

Keywords : Omni-directional Camera, Coordinate Determination, Mobile Mapping System, Sensor Fusion
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%(Ground Control Point)& 3E3tsto] 23S Foll AlA  BAAIFTLAHRMSE)ol Bal] A ext7t Al o] € A2t

o e e Fearh AlAE AdEjolAl ojds] dolgl % ©210] B A HL 2 XHRMSE) 7} 2A] 743k 22 3}

£ e 27|15 Yot ¢ F Wy F A 3 A% L oltk o] AukE Bl AU S o2 353 3

Ao 3 ASAT AR 3% B A olEge ARE A AN | A Abe] o) 33k o] F 3l 3] |

il A4S Aok WS Fotel A & T ASE T HeatE AATe =N FHE A

O] A A Q] abFS ALt 9] FFo e g AA 0] 324 mEll i o d A3 o
FHEEES 4> om o] Fem e 25T 5 Qlrhe Ae
o 4= Aqlek

E 5. K™t HAY Atole| HatAs

7 wstor
HEHA4 cho|

Xr m 0.994

Y: m -2.858

Z m 1.262

wr deg -0.358

Or deg -0.081

Kr deg 0.136
3.3.2 7hvll2t/ciALAIR o) A9 Ko i AT A
SR 2}e) A elo] u]a) U g ohe 714 2k
RIS el A 8a Ae o) 7149 ulE A3
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H 6. AR XIHH M| YriztEe| it (B4t HAH)

B im
PAPIES g A d3d B g C
ID AX AY AZ AX AY AZ AX AY AZ
1 0.027 | -0062| -0.117| -0.041 0.961 0.250 0.199|  -0.068| -0.034
2 0.029| -0081| -0130| -0.117| -0.674 0.173 0070 | -0.013| -0.048
3 0.026 | -0.101| -0.122| -0.106 0.168 0231| -0.107| -0.035| -0.088
4 0.021 | -0094| -0.113
B 0.026 | -0.085| -0.121| -0.088 0.152 0218 0.054| -0.039| -0.057
FZEHA} 0.004 0.017 0.007 0.041 0.818 0.040 0.153 0.028|  0.028
A B 2; 0.026 0.086 0.121 0.094 0.685 0.220 0.136 0.045|  0.061
HAARA o &2 AHaA 7 e T Y] 34 2HAE A TO9 162 AR F 150 SHG YRR E 24
< 4 QAL o] 2RE A ] 321 g U H A4HE B 9ty O9S B 15 C39 A4
AT 4= iy 2y 19 159 Q= 1 C39] A49-A AGE2M, C3) B} 45 C49] X/Ad(54, Ch)o] Ko,
o o] Ak MRS WP om ExEo] ¢ 7] 9k Holl Al AR R, Pyt o fARE AS
= %= 7140] Aol ZH7ke) B FAloll A shte] o SQIsh 4= Utk C39] ¢ 7t 34 2749 A7t
AR Rl AF sl AAo] AAEs] FARIA UERFIL o] E2 N C49] - A 7} o9 drof ZR Al Al
2l 34 274 7he] A 7F 27 w2l 2 A Z2AAE G oA By =2 A e g 2=tk %7
g GS 4= gl olol A off 7]412] Bl gk ok 2} of 2 AR 2 o] 3k Ao #E E T exks
3 A 2} 7 2} Abo] o] AT 912 & 3xF F 3k Aol 5 Ao " HolFal Qth 5 Fof 15 C47FC3HTH= °F2
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ag 3 C4
A
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7. AT XIGHE Aol 3R+

HIi X E 2R}

B9 i m
as Cc3 c4
AX AY AZ AX AY AZ
1 0450 -0.319 -0.685 -0.510 -0.173 -0.579
2 -1.062 0340 -0.820 -0.373 -0.230 -0.547
3 -0.793 -0.533 -0.685 -0.188 -0.208 -0.484
Bt -0.768 -0.397 -0.730 -0.357 -0.204 -0.537
FEHEA} 0.307 0.118 0.078 0.162 0.029 0.048
HAAZ L} 0.808 0.409 0.733 0.381 0.205 0.538
B 8. AARI XIMT Ato]e] 3t MixtE 2R (HXt H[A) Gel: m
g C3 C4
AX AY AZ AX AY AZ
1 0.139 0.079 0.071 0.199 -0.068 -0.034
2 0.758 0.100 0.225 0.069 -0.013 -0.047
3 0.497 0.293 0.112 -0.107 -0.035 -0.088
Bt 0.465 0.157 0.136 0.054 -0.039 -0.057
FEUA 0.311 0.118 0.080 0.154 0.027 0.028
BAA BTt 0.530 0.184 0.151 0.136 0.045 0.061
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