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An Experimental Study on the Determination of Exterior
Orientation Parameters with GPS/INS
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Abstract

This paper deals with a new approach to acquire the exterior orientation parameters based on GPS(Global
Positioning System) in combination with IMU(Inertial Measuring Unit), which enables us to achieve the same
accuracy with minimal ground control points comparing to the conventional photogrammetric method. To prove
the possibility of practical use of GPS/INS photogrammetry, a survey flight was conducted loading with all
necessary photographing systems. The observed data set by GPS/IMU were analyzed and verified the accuracy
performance of kinematic GPS, and also compared to those of conventional photogrammetry in various points
of view.
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05 23 0.7 5.0
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1 0.09 0.09 0.04 20.2 21.8 8.0
2 0.10 0.09 | 0.04 205 19.0 6.7
3 0.08 0.08 0.04 17.8 16.0 6.0
4 0.09 | 009 | 0.04 19.0 19.3 7.1

R i 0.09 0.09 0.04 19.5 19.2 7.0
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¥ 5 7|23 20 ME LA

H 6 JIEH +9 A0 ©E 2AZTYe YA

SEE EEH2Hm) Sz #ZEHHm) GPS+INS AT/AHA
Sx Sy Sz Sx Sy Sz
88 0.07 0.06 0.15 88 0.07/0.07 0.07/0.06 0.14/0.15
20 0.07 0.06 0.18 20 0.07/0.07 0.06/0.06 0.14/0.18
10 0.09 0.08 1.91 10 0.06/0.09 0.08/0.08 0.12/1.91
8 0.10 0.08 2.30 8 0.08/0.10 0.09/0.08 0.14/2.30
0.08 0.10 2.38 6 0.10/0.08 0.07/0.10 0.25/2.38
0.12 0.13 4.04 4 0.08/0.12 0.11/0.13 0.15/4.04
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o] ukxzk BAZ GPS/INS ATS] 2 A5 9]
3 AP M=) GPSeF INSHIO|E S QiAiste] 2t Bele
o= Held dukg geaskinh AuHo|w FhEe]
H|LE 9ol GPS/INS ATS] 9ol Jehd) 4o} ozt
7RIS FU 7127 ok WX YEE HshAT GPS/
INS AT} 7ol Slollq At vie} o] 7AFHe] st
Ao} oREY A 0] FARGE] Hsle] Hlsioich

521 71Ea4) ©e BeE A

Lol 25 wjHE 1589] FARo] that A4 AT
9} GPS/INS ATS] A3t 7124 9] 40 we} 3 60 525
shoick Eat T 74A9] 492 wr} o) A Mt 7
FEE AP Ale] Aol EEol, GPS/INSS] 9ol
2ol BASTh A ATS] Aol 712789 47k
Folgol upe 53] ololAl FAT 02 F7Rage] %
A5} GPS/INS ATS] 9oli= ol2igt @Afe] 43| Aol
R et 4 BE 7120t 240 712 B9
o= gme] AAFe Wet Aol gleg & 4 vk
BolA BEo] 71 Sojal AL Hav|ane 4o B
o= MEZA0] FHs3iTHs Aolth ol AATIEHo|
Zol5ol oo GPS/INS7} 0|2 TlAlsle] AAIZA)
AL TFA SYST 9o L 4 ok AT 71E
A 107 ol3kel H9ell oloA} th AR Aol
gome 24 107 ol FAS Refehd 209 AEE
o] 75 WXk Aol Fuh

522 REAAL> A Hote

oA iy aso F&es A= uwsly] sl A
A AT, & BE 71E20E AREale] 243 A7E of
o] ® 74| $EsI3Ich

9o F 8ollA] o] Aefa] AT -9 71&7d0] 470
A ALE At 6719 AR TG A F FYFAHY
3o sfFohs 3 R 71ERY Fao] AY FFE
HER] oreth Sk 31A e A Sy, S, 9 LAk 7]
49 o) wet vjEsty bk, S, & Al ¥
o] & & 4 Atk EgE 7IEH o] 107 olEkrt HA
EY 8D F BHZHY] e2730 7 Hem Wi AA 71
ol B qlole 2447e] 2-go] ojele H9rt HAY
sttt whaba] olefolli= GPS/INS AT 7} o]2i3t 241 3)
2 5 Qlevhe AE8] sl GPS/INS ATS] Zoe

- 61 -



E 7. MEA ATS| 2EENQA HET

X (m) 3AZH)
Sxo Syo Szo Sd Sw Sk
88 0.09 0.09 0.04 19 19 7

20 0.09 0.09 0.08 18 18 11
10 0.12 0.11 0.07 29 26 8
8 0.15 0.13 0.10 36 31 9
6 0.16 0.14 0.14 38 33 8

0.37 0.44 1.27 96 115 11

H 8. GPS/INS ATS| QEHX QA NEIT

BTN 212)(m) A0 ")
Sxo Syo Szo So S SK
88 0.09 0.09 0.04 19 19 7
20 0.06 0.06 0.06 13 13 11
10 0.07 0.07 0.08 14 13 10
8 0.08 0.07 0.09 15 14 10
6 0.09 0.07 0.10 17 15 11
4 0.10 0.09 0.14 18 16 11
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