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GPS/INS AT(Aerial Triangulation) Evaluation According to GPS
Processing Time
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K ZXl(Abstract)

As GPS ’selective availability” was turned off in 2000, GPS related fields and markets are explosively
extended. In mapping area, GPS/INS aided photogrammetry proved it is much cost and time effective method
keeping enough accuracy as compared with traditional photogrammetry works. The advantage of GPS/INS
integration is interdependence. Even if GPS signal was blocked in some time, the position accuracy is not
affected. In this study, various GPS signal time gap was used in GPS/INS AT process. Field surveved ground
points were used in accuracy check with GPS/INS AT check points. And the result showed enough accuracy
of photogrammetry work rule of NGIL y.
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= 2 cm, 3AZL 0.005~0.008 deg?l AE=E 7 Ao

T 1. GPS/INS Al&dle HEL

C/AGPS DGPS PostProcessed
Position 10~50 05~2 0.05~0.3
Velocity (m/s) 0.2 0.05 0.005
Roll &Pitch(deg) 0.016 0.008 0.005
TrueHeading (deg) 0.08~0.16 0.05 0.008

¥ 2. GPS/INS Al2"o B3 ALY

IMU 109cm D 89 cm H
azn . pCS 19" rack mount, 2.5U
335cm 483 cm 11.1 cm
B IMU 16 kg
PCS 7.7 kg
R IMU ~20 deg C to + 60 deg C
PCS 0to + 60 deg C
T PCS 5 to 95% RH non-condensing

RFAREFe] glo], DGPSHAE AsiME Holx 570 ool GPS AN E7 A FJAZEL
S Eolol sty 8= ¢gow DGPSH 7L Brbssith ey GPS/INSO 2, deolH #3344

oA A& oz GPSAE L FAIEA g #HF FEe AAFRE AUT 5 Ao o2 INSY
AAZRE ol &3t7] Wil 7Hs sttt
2 dgdAMe i

228 49 YAANZI FAHA @S FEFE Aty H GPS A3 E 1x, 0%,
A, 283 GPS/INSe HEBEZE FHA7|7] 93 682 AYNEHS A}
£3ld GPS/INS ATE 483549t GPS/INS A& AZFL Aa ZFdolHE HAAHLE AHEdtH

GPS/INS AT =% AAde FEeh vl astArt,
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3.1 &Y U=
fge ugunx A870mAA 1/50005H o2, 571 2EHA 97u)7t 2FHUT. vPo] APHE
B 37 2 Aol BAY) GPS #30] Hlow, o]F ol gt FAHAE AAISA
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* 3 Z2AHE

FINA & A} 5-AL Y
ZJ39A 20023 29 269
371 Cessna 208
Hl & e 250km/h
Fq 28 A3 1hr 30min
A& 7t RC 30 (f=152.486mm)
File} =&71 A Auto(6-7sec)
Eg9 A7) 3km x 6.3km
5 A 1/5,000(81 3 3.5 875m)
T EE P=75%, Q=45%
AR R 2EY 97t 52E
Object points 103Point
714 %A 83(48 : W9, 40 + ®31)
185 Sx,y=+2cm, Sz=+3cm
TR ¥ Sx,y=t9cm, Sz=t4cm
&-&7] | Novatel Millenium 2000
GPS F417]
A% | Leica AT502

2 GPS/INS HAZEYF A
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3.2 = HAl

AT 82 WGS84at 8 & 7|9t 2 3 UTMAEE o839, Eolghe WGS Bt A g ALgstd
o 28 28 AYH ATY 71&F Bxxo)9, 29 3& GPS/INS ATE 943 AA71F4 wix|ojt},

39 2. ATE8YS] #A 7&3e 22 29 3. GPS/INS ATE g 7139 £ %

2 A7olHE BINGO £ZEolg o] &3t ATHA S F8A 1, BINGONAM o] &3 AFgEL
#® 49 2.

E 4. BINGOE °l&3% GPS/INS dlole Xz 37

. A
& N4 2es!
SD.x | SD_y | SD z
Tie Point 133 m 6 6
Pass Point 70 £m 6 6
HHAH 47 cm 5 5
X471 %3
TA A 87 cm 10
GPS AE¢: cm 15 15 15
GPS/INS d]o] g -
INS A3t gon 0.008 | 0.008 | 0.008

I¥4E GPS/INS HE: HF L 8 A& FAHY BEE54U wix| o)}
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a9 4. By A9 ZAAHY X e

e g FEg=s A9 AT, GPS 944358 1%, 30%, 4
GPS/INS ATE 535(} 73 -/] 67(".,] 74/\].7<-lo“ EH?—_ __}.__}.’] 133?-.]'.‘}_—% H]

E 5 A AT AAH FBE

AAA dx(m) | dy(m) dz(m)
CHO3 -0.028 -0.139 0.027
CHO04 -0.017 0.019 0.169
CHO05 -0.043 -0.031 0.046
CHO06 0.064 0.039 0.024
CHO7 -0.019 0.002 0.200
CHO8 -0.002 -0.095 -0.073
CHO09 -0.191 0.019 0.286
CHI10 -0.091 -0.120 0.053
CH11 -0.024 -0.051 -0.037
CH12 -0.077 -0.042 -0.115
CH13 0.061 -0.002 -0.042
CH14 0.003 -0.015 -0.053
CH17 -0.041 -0.092 0.181
CH18 -0.153 -0.119 0.222

avg 0.058 0.056 0.109

stdev 0.056 0.047 0.086

- 155 -



¥ 6. GPS/INS AT AAHY A#E(1x) ¥ 7. GPS/INS ATS] ZHAbd A &=(30x)

A A dx(m) | dy(m) | dz(m) AR dx(m) | dy(m) dz(m)
CHO3 0.085 -0.175 0.086 CHO3 0.091 -0.181 0.070
CHO4 0.127 -0.053 0.174 CHO4 0.130 -0.058 0.161
CHO5 0.084 -0.093 -0.038 CHO5 0.084 -0.098 -0.036
CHO6 0.168 -0.032 -0.006 CHO06 0.168 -0.036 -0.001
CHO7 0.118 -0.064 0.185 CHO7 0.119 -0.065 0.176
CHO8 0.092 -0.070 -0.195 CHO8 0.092 -0.081 -0.183
CHO9 -0.039 -0.007 0.044 CHO09 -0.040 -0.013 0.054
CHI10 0.064 -0.161 -0.033 CHI10 0.062 -0.168 -0.023
CH11 0.096 -0.020 -0.187 CHI11 0.094 -0.032 -0.176
CHI12 0.040 -0.032 -0.272 CHI12 0.038 -0.043 -0.260
CH13 0.190 0.061 -0.187 CHI13 0.186 0.044 -0.174
CH14 0.188 0.092 -0.234 CHI14 0.185 0.079 -0.230
CH17 0.105 -0.172 0.173 CH17 0.106 -0.173 0.169
CHI18 -0.012 -0.193 0.234 CHI18 -0.014 -0.194 0.219
avg 0.101 0.088 0.146 avg 0.101 0.090 0.138
stdev 0.054 0.063 0.087 stdev 0.054 0.062 0.084
T 9. GPS/INS ATY AALE HEE(45%) # 8 GPS/INS AT AAME A= (60x)
AALA dx(m) dy(m) dz(m) AALA dx(m) dy(m) .| dz(m)
CHO3 0.098 -0.191 0.053 CHO3 0.091 -0.193 0.064
CHO4 0.133 -0.059 0.154 CHO4 0.128 -0.065 0.156
CHO05 0.091 -0.101 -0.040 CHO05 0.090 -0.105 -0.047
CHO06 0.168 -0.035 0.006 CHO06 0.174 -0.044 0.000
CHO7 0.118 -0.061 0.180 CHO7 0.118 -0.067 0.170
CHO08 0.088 -0.076 -0.179 CHO08 0.092 ~0.086 -0.177
CHO09 -0.034 -0.016 0.041 CHO09 -0.033 -0.022 0.036
CHI10 0.073 -0.176 -0.049 CHI10 0.072 -0.173 ~-0.042
CH11 0.097 -0.036 -0.180 CHI1 0.093 -0.033 -0.177
CH12 0.041 -0.045 -0.265 CH12 0.038 -0.046 -0.267
CH13 0.184 0.040 -0.175 CHI13 0.178 0.047 -0.154
CH14 0.189 0.080 -0.237 CH14 0.177 0.087 -0.212
CH17 0.104 -0.167 0.174 CH17 0.109 -0.174 0.162
CH18 -0.015 -0.188 0.225 CHI18 -0.022 -0.191 0.214
avg 0.102 0.091 0.140 avg 0.101 0.095 0.134
stdev 0.053 0.063 0.085 stdev 0.051 0.062 0.081

Azl W& AT HEEE 52 ‘/PE}LHD* ofefel 19 59 Zth FEAZYZ R A fi}%'*}%l
gatqu ol mEw 2AAN 2 exte EFAX FAE 002%Z(m)~0.04%Z(m) °Jth o
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