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Exterior Orientation Parameters Determination of Aerial
Photogrammetry by GPS Code Phases Measurement

HIRR* - O|Fa - MAE
Park, Woon-Yong - Lee, Dong-Rak - Shin, Sang-Cheal

B E

£ A7e #t 2 FAA9 S gloiX A4S A 7Y oE ALY AAge HSS $4o] rhedt
F571492l C/A-code SAlel| 3 GPS-34H534e] &8 7heAd & ZAbshedl 2 S4o] gl dakx|q9) A|
Y= Aol AFEA2A S Al 1 ARE Avlue, QA4 EHZAS v|a Bt AR &
A2 71eAE 7183 o WA Yelol wet Aster) skl s e, BE 71EAE ol 8l
A% 49, £A9A AREE 22em HEG 0w, Hee] ) 275 A3 Fopise] A4S HHwd)
A S FA R, 71EH 7 A3 A er} ] 91 dhe 283 VR RIS Zesigloh
B zAo| GPS #3-& ¥712 o| 48l ot C/A-code TAlS] & HHEZ st Beo] AT Fyoll= 2
37} dsdeh Wby Eo Azl H5S aiMs wkbvlel o 4SS 7we] S, $41719) wE
gt 2571 oz 2esh 50| =i OPS 4] o2 P45} Y Aoz Ach

ABSTRACT

This study deals with GPS-photogrammetry practicability by C/A-code reception. It allows data to be acquired
and analyzed fast. Combined block adjustment method was applied at the topographical map production of coast-
land. And we compared it that of conventional block adjustment. As a result, it was found that accuracy was very
sensitive to the arrangement and number of control points. The accuracy in the horizontal and vertical was +2 cm
if all of the control points was available. however accuracy was not affected at additional parameters for sys-
tematic errors elimination and it leads to bad results when the number of control points was few and arrangement
of control points was not stabilized. GPS observations were added in block adjustment, but the accuracy of block
was not upgraded due to the low accuracy of C/A-code reception. So relative positioning method with carrier
phases was required for high accuracy and it is expected that GPS photogrammetry with C/A-code will be used
widely according to the improvement of observation methods and the development of receiver.
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Z\gle] #eodg vldlzlel] GPS A5 AdRste] 7))
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3 F o] BY2AA] o) g3l Aot

GPS Bz % Jg4tEeke A5 3a7)
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3l GPSE o] 43t &2 HY=E &u sy, g4t
Zr&eke] AFE-ZA AN HeAE 27357 A3l
2473 BrpELE e HERAYHT GPS A&
S BIb2 ARgsled A4 7186 Q% Agw g4t
9 Al XA EH o] X AFskas) gl

2. 2189 Mz

- A el|A] Bk AlZ e Hkal(carrier), T.E(code)
% dlojc} Al (data signal)®] AM7HA2 FAIE] Qletk
Al FAE URAAY] 7]8 F31ql £=10.23 MHz
ol Ztz} 154u0 e} 12085 3}e] o] 25-9] o] HAil

Osclilater
fy *NDBW

Agsiniugtt
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0ty
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8] 1. GPS Mo AlS

Selective
Availability({SA)| X 15¢ U Carcier sin
O Anti- 1575, 424k
fing {A-S, "
+10 C/A Code N
1.0z T
Fundeental + 204600 N B
UenCy Nav, Daten 50Kz +
lm . Epsilon-Anteil
Di ther-Ante}1
x 1 Y Code Junnn
b
10,230 {
X120 2 Carrier
12
1227, 6ovtz

J8 2. ME GPS I4Also 3y

La}Ake9] L1=19.05 cm 12=24.45 cm& 43813} o]
ukdslo)] o8] 23 13} 7o) PRN(pseudo random noise)
o) B3l C/AS} PRT, 2l dlofg] Alxde] bi-
nary biphaseZ|*] 2.2 w3 (modulation)¥]¢ic}. L1 C/
A Z=9} PR=E 7|2 glor L2E ©R] PRERkS:
7FAla gleh?

z7] i B AgIAeM s ZE GPS AlSE 54l
o] obFRl ofEiRe] $islert 1993d vlgwAlL
GPSA| 28] 2bdgh Al-g-Ate<l I0C(Initial Operational
Capabilityys 321403Kc}. ol2d 3AAAALE vtz
GPS Algo gk FAIE oJrIslz SA(Selective A-
vailality), AS(Anti-spoofing)”} 22 $]4] &, Block I, He]]
2-35E 2@t

GPSe] A A Axel-g AFfAe sk vlLd] A »
HFR= GPSE o] 83l FAIST Yo Uz

A B5714 L dole Azl 58] $A1719] Al
2 of3kg vl 3 gic}. webd GPS 914 o)Ak Al

9] Ao i3t A EHo] Pashe w3 @A
A= GPSE o4& 4 sl 71H& d73sledol gt
a3 2% v|F9) WA FAE GPSY) Al zel.

3. C/A-code HE|EH 28|

GPS+= A ellA] ARRE Aatrt |abe] fAl7]el =
Gt A8 A7 S48 F A A &
£ F3ld AelE silkshe dusF AelEA Al (one-
way ranging system)o|t}. 1 HEgre 2 oxlAg]
(pseudorange)E A 3h= Wy} vﬂzgrm}a] Ak}
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H 1. A=qj9} gksme| %3

Code Carrier
Wave length P-code 29.3 m, C/A-code 293 m L1 19.05 cm, L2 2445 cm
Observation noise Classical receiver P-code 0.6-1 m C/A-code 10 m 0.3-3 mm

P-code 2-2.5 cm <0.2 mm

New receiver

Propagation effects

Tonospheric delay

Ionospheric advance

Ambiguity

Non-ambiguious

Ambiguious

%W

I

i 4t t
T8 3. 3ch 3

(phase difference)E ZA)3}= v o] F2 o] &5 7 9]
o E 18 megsh wene 9rx SASS 438
PER

Fe 2R A A HARRE Zee) SA17] 04
og] BARE 32§ vlwsle] 7 7ert 48] dA g
W72 Aele A7E Skt ol 2= A
(code correlation)o]2} g},

c-At=r1

p=|Xi—Xgl+c - A7
=VX~Xe) 2+ (Yi~ Ye) +(Z-Z) +c - AT

i=1,2,3,4 (3-2)

G-1

Xi, Y, Z; 1§14 2] $1 =g

Xz, Ye, Zg : 54171 1214

p:AA

c:de &%

At: 914351 =21717ke) A7k}

At A7) 2HA S A17Ee A}

1: 9143 $A717ke) F1EkEHA A

ad $AF 7132 dwn A7) AAZE 4
Aol AARE e ke mz ofrke] 227t A7)
o Fol] 0] & 2Jat7)2] (pseudorange)e}t -2}, o] wbH

off 9%t M= gzt 3] 1%l sdst= CAZL
EZ2E3m, PFERE 30cmE A XZAA & A
3 gdon] F2 v)gEA ) o]85 3 9}

4. GPS gZMzsat

4.1 3 GPS £22| F¥{T

GPS $1x2A4 9] Agre 7 2l i 23+
ol 1 dhie 2FU3 o2 EAH= 479 AR
24 A9 e = oE shbe 9149 71813
A FEoA &3t o]YAl st GPSel| 234 2
Y AR dExe RFEA o) AT AU 3
uLZ (Dilution of Precise; DOP)2] ol 2]3iA FAIH
t}. o7 717 DOPZLSe] Yt 2% 33 AXe
PDOPol SJsi A= B291450] ol Al
2o whlelale] o] o] 2H&4E et A
A2 SuAE 2 Ade) Aol welez g 4
4e B2 HEslel Be A el 27 1208
o1 o]t

0y =HDOP o: for horizontal position

Gy = VDOP o; for vertical positioning

o =PDOP ¢; for 3D positioning

o =TDOP ¢; for time determination

B &

E M g

- Good PDOP -

- Bad PDOP -

g 4. 2l¥2) Jlst= % PDOP
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712]3 PDOP$} TDOPS §tsle] GDOPe} &}

GDOP = V(PDOP )2+ TDOP)? -1
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E 3. 7|ZF0)l CHEt xH=E F0) 3)s

Without add. parameter(m)

With add. parameter(m) Used additional

7132 2=
L +S, +8, +5, +8, +5, +8, parameters
6A 0.016 0.018 0.020 0.016 0.018 0.020 1,2,3,8,9,10,12
6B 0.026 0.029 0.049 0.026 0.029 0.126 1,2,3,9,10,12
4B 0.135 0.304 0.173 0.145 0.205 0.552 1,2,39,10,12
g & A3 gict 53] 715l Y o olelg | 29
AHS Wl RojF 9leh ol 7] Aaet &
.a
Al $7pEsr} AAs) o) 457 dgke-g W, 7 ] DE
2 B eyt AR 3ol 7115)7] dfelc}. "
o DY
(;2 %;Eﬂ (;PS il fﬂEJ 2.8 Y T T T LI T ™

GPS BEE A FSFATANA APLEe] HA)
Geo Space o4 Argl-4o2 Al&gA3e] GEONAP
(GEOdetic NAstar Positioning)g- o]-£3}g on], o] =
2age 71l s Y o8 elx|4
£ ZAAs A4S Pk o)z} Kinematic §3) 3
AR #ad AAZE ul8 2 YA HA 0] Jhssich
A 2] B354 5 71€49l GPS ALEA 2|7} o] %
o2 teutel 215 JA Hed) o) A u)y
719 5A7 5 53] & 2ERA o} 2B e g

A v 7)o FQ7 a el A48} pAle] TRbst
c}. o] 2 <& GPS #&gh AAels Akt LA}
AE)=d] o] & x3wo)} Shifte} ¥-2v UZ2| con-

stant error 2 A1 ztsl o},

B o o)x] e B3k AL ukiul $417)4)
H)3) oS- AR C/A-code $:41719) &8 7P
A2714E A A staal sl e, 27 7oA & 5 9l
o] GPS &4 A7} C/A-codeo]] 23 ez
Al vl AFE Ao B FEY AHYEE 3
Bapx] Zapedch

Shift (Unit : m)

=
Strip NO

a8l 7. £5 GPS &9 Hex}

a. 1000, 000, 3008. 4000 . 3000, 50D 000347,

08 8. GPS EHEZLQ| shift, drift 27 #9 2XEMT

DX
1 ov

2.0 ///
1.0 T T T T 4 -
4000, Soon.  3BD?.

Dz

0. 1000. 2000. 3000,
Without Shift (strip 3)

B¢

- T T —
0. 1000. 2000. 2011
Without Shift (strip 4)

DX
DY

-1.0 Bz

-2.0 T -+~ T - T > -t - )
4000, 2000, 000 it
Wlthout Shift (strip 5)

38 9. GPS TEF AEEY R BMT

9le} zro] WG A2 AL 273w 27 83} 7ol
GPS #=3te] 0242 ¥4 ww shift, drift7} &8}
o} 19 99} Zo] 7 2EYPH R A EM3l] £
FAY AXE ARz e AAY A5 ¥ 491 7
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E 5. At xde| THE Fo F8:

Without add. parameter(m)

With add. parameter(m)

71&d F Remarks
e 5 +8, +S, +8, +S, +5, +S,

6A 0.086 0.181 1.134 0.027 0.056 0.280

6B 0.159 0.229 1.693 0.052 0.124 0.569

4B 0.182 0.173 2.034 0.156 0.376 0.611

1B 0.166 0.456 2.488 0.427 0.648 2.690

E 4. GPS 2i&g9] 27 ¥ F&E

Fitting S.(m) Sy(m) S/(m)

Without Shift 0.932 0.569 0.844
Without Shift+Drift 0.904 0.431 0.766

o) R3ZNe A= US4 At

6.3 ZElE= XA

AF7A A AN Hel" GPSHSZZHE olA=
A Fruye o] AnR Agste] AAA
AFEH2A L AP A7 o 7R AES IS 5
U F 4olA] & F Re] TET TSl 27
GPSe] Azt Hw 0904 m, 44 0766 m JE 2
o] & WEXAA AHH 7IAgte 2 st Ag38lgdc}. &
A 23 F e wAEY) sl 12717])9) 7|2
Al F7pAS oo Fhlke] 2o ARIH RS
BAshs 3o #rhsE A4sigct. & 5= GPS
AgHE= 22| Aghelct.

v]2] o1F3 nie} o] C/A-code S 9 Fe A&
T2 Qo] AgrEy e = GPS A2 B
HzAe] Al & S Foct. 2, A
ANxe zAe] Erbsd 1Y 7|EHTeR® GPS
Bxel| oJ3le] E¥xAo] 7hssict njebA, 2
o] D237 ke 71EH A} Bolsd A e
GPS-3}&5-g o]&siA A& AAY + s&e] GPS
Bzol| o3t 3itEEke] & Aol

7.d £

£ AT a9 9 $X A|2e] Zap] JeiA A4
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3 Frha4e] A4 HEzel 2 G T 23k
3, 71849 a7F A3 X Yert Aol s ol
£ 238 U2 ARE 2o}

2. CA-z=3} & o7 FA3FAle] Xl A
B7hH ol o8] 42 0.904 m, 5] 0.766 m2] A E 2
AR 4 Uit

3. & £32] Aol GPS #&3S #7IR o443
21} C/A-code 41719] 2 AL R Qlsjel £79]
Agx Pielle E Tt ANdct web Rt E
< Az FuE e wkdate) o7 AdS9
7ol A3 a3}

4. A7) whe JHEF BE7IHe] PALE F=
o} A 213 GPS-3FA S e o2 A3 2
Hwtoln], o]ell 217k o] gl T A &
o] S1x1 A4l g 7]elz} AbaH )

#Alel 2
£ d7e I7EE AT AR
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