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Measuring orientation technology based on airborne GPS
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Abstract: In order to get geodetic coordinate and guide an aircraft to capture target,a measuring orien-
tation method is proposed to obtain the location coordinates of aircraft and known target by GPS tech-
nology. Then,a homogeneous coordinate transformation method is used to transform coordinate in ori-
entation guide process to obtain the target data of orientation guide process. The measuring orientation
technology based on airbone GPS is validated by the experiment, the result shows that the position ac-
curacy is 30 m,and the guide accuracy is 2°. In order to obtain the accuracy range of error,the experi-
ment error is analyzed by Monte Carlo,and the experimental result is within the expected range of er-
ror. The experiment shows that measuring orientation technology based on airbone GPS has a certain
promotional and practical values.

Key words: GPS;homogeneous coordinate transformation;target orientation; target guiding

Y 5 B #A: 2008-08-06 ; f&1T H #7 : 2008-09-09.
E & H : = PR B 4 % B 5 (No. 1040603)



B, S LWL GPS I E A AR BFT 173

1 5 =

H M 1957 AR5 — A1 LR F K, 60 4E48
A N3 TR S AL A, 70 4R 36 [ ZE 05 F 5
i) GPS(Global Positioning System) L & 3 &
PLRG, HAE 1995 4F 4 A 27 H EHE Bj & & &8
“GPS R0 H g 2iiaERe )17, GPS 111 iy 52
BT 23 4, FE B 200 £ 443 IT. GPS i i
Jad kgt 35 B A ELE FIERW TENA
25 WAL Hod 1 B0 e AL, 24 U5 TAE T
B B RAE R 2T 0 S =Y S E
e BREESE A TAESMAS, K22
o AEEE R T RS S A R AUE AL RS .
GPS 7z (i i, 51 1 4% B Y OC T fn &
PR o A7 73 B 0 PG TR A% ] ) B 2 A B T & A
GPS {55 W IR R [ B, 8 35 ) TP IF L 45 A 1Y
TR FAUE LR G WA 958 L) GLONASS
BESMAS. REWAESN TEARACH TA
FHUEN RS FE BRI S BT 21T
W — R L W HE AR AR

TE IR A o o A 23 AT 28 I 2 00 S W] 20, Bl
OB B TR R & LA & H el ik
PRER HAR A BETTE B AR i B A7 PRt G o]
REAT 2 H Ar 7 B A AL B B — MR
R, A Gl S E LT & N GPS
FAR AL B 8 LR A Hb i o T X A Ta)
BEAh X T EALA AL C A H AR GPS W] Rk %5
WREVER . AN GPS #17F & i, &
PR IAE 5 | 5 0 A7 95 7 18 7 1oz A

2 HuE GPS & & 457 ik

2.1 5| &EMAE

FENLIE RS2 O A H AR A X AL & B A7
DL SR K b AL bR SR A B AR K Hb AR AR 3 72
IRt AR 02 T H AR AR bR SR A H bR AR
FHHER AR R M ALE 5 FALECT & e H AR
ik A . 78 SE PR Al bR e 3 B v 8 6 RG] R
—af R

L GPS % i R RN E 1 s, Hor
At 25 0 H BURF & BLHE SRS B (AT LB ER AT A1) |
HL AL IR B SO I BE ML L A AR R AR L s

JeH AR B 1 R B M TE H bR S R H bR BUE 7R
b i i FRS AR - 65 59 07 00 /A AR A L
R VR B A5 B B R4 GPS 7 o 5 Gt i th 9 7 17
Bl s S AT A AR G i ) LR S R
17 A bR e e,y R b 0 R . 2
FBR 9 R A 05 6 & SR 4 5 07 K340 A ML 28 25 K
PEAT A bp B 5. 0 T LLTH SR H AR A9 51 5 Bt
FR G0 A R B 2 A AR T A R B e e A R R SR B 1Y
R

BLEs
W A Y

1

b LIRS o)
GPS e

&
HivE B b

L FHEEMNSSFREREA

Fig.1 Sketch of orientation guide system of aerial
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Fig. 2 Sketch of coordinate transformation process

PAMCZRHE M S GR Y, Blie e A i e 45 40 B
2.2.1 3l

H e H AR KA AR (B. L, H) it H
B 5 M3k B AR AR BR A (2oy s v s 200 » SR G HI HILER
B AR R BIRE SR AR AR R, A& 2 iR, L]
Zeat 712 IR AR AR 4k
(s ¥es2es 1)T=M; My, * M, « My * M, + M
M; e M, * My « M, + M, * M, * (2,sy,:2..1)".

(D

AKX DA I HARTEHEZE AL F5 R T 1Y
AEARAE (2 s vy s 200 s BE— 25 AT LUAS 3 H A5 AH X HE
BT o SR AR A
2.2.2 mAizidAE

T H bR e B 45 AR Bn &2 R 1 A 45 Dy (0,0,
R) Ry H AR B 6 1 JH 2, B3 5% A8 b 3 A Xt
HEZR AL AR R B T LA a I A B e
TC B AR AR 2R B 4 3 3K B A AR AR R L AN 2 TR
HM AT 14 KA IR .
(Zgsygr2g - DT=My' « M7' « M;' « My +
M;'+M;' « M;' + M;' « My' « My' « M;,' «
M;' - My,' - My - (0,0,R, 17, (2
B2 2O AT RLH5R B H AR TE R Ml AL B &R F 1Y Ak
FRAE (g s ye s 2 s SRE B (g s g 2 SR H AR
KHLAEFR (B, L H) .
2.3 RS GPSHMARBENAZE

GPS #2441 5 115 B o R AL B 1 & 7 4L
P 238 GPS ML R T Sk #6060 & . H AT,

-3 R A 7 k2 GPS H2 KRR Z B AEF &
FAHLIE EJ7 ABLEr b SRR 5 35 A 0 s K
2R AR AL O L T AR AL B D6 Rl 2k b, T ] A I
30 R L B O i 1 DA . AN 3 i s 2 Pl B X
— LS A 2 AR AR AT B EORGER
W, B S 10 KHL A e 5 5 st . 5 B0 3t
JE Bk o 73 b — TP BT I 7 1 R R R L e AE TG
PLRE (-1 s 1= J7 & wl LA o il fir — B 75 vk (9 sk
SR PR IR i A R R I 3 BT
AT A R A AL O B R RS, Al — B
KL 15K A2 4 WAL L i 2 R R
B — AT LA T

K3 REARNL PO fin B8 s 5 18
Fig. 3 Migration of antenna centre
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Fig. 4 Position of target in framework coordinate system

3.2 EWFENFERIEHA

S F Garmin25 OEM #z 82 41 52 v 54
FEBHLIE bR TAE o 0k 55 5 15 21 200001
MR B fExX B, ¥ HMR3000 % &, % &
A B 32 &) Tl 3 % W AR BH 2 R R N 22 R AR R
WA W 5 0% s A5 80T BEAT 43 B o LA HR A Ak A
T AR RS R S 5 4 AT DL b R A i
Mo WG O B R RE AR K, e BN PC
T BT AR R O R AR A R A i
ZERAFAD B A AT LA o 0 2 SR . TE
THE A AL AA B, B B e b DX O o (I A P
8.9°) . FIHES I Tl i At 25 O i BUSF- & A 42
H 5 I o 10 0 5 E AR A S & AR £
FfRTEE 25
3.3 ZTBHE

LR E 5 TR A E T B Y R
B 4 AR & AR - & B AL AR DL RAIE
FALAL AR FR L HEJE AL bR R HESR AL AR R DA S R
MFRZ I TE A . ] HMR3000 % 48 0 & % 25
B DA 2R GE 2 B 1 1 ) 457 B 5 O B W) 46 4 A
LI ERFAT . 7E R EAL GPS Bl i, A ik 58

e - B 1)

FEENMEE

IR AIE

I EEULY A5

MR

l

HEAURIESY

GPSE

LR

K5 sciPRREA

Fig. 5 Sketch of experimental steps
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Tab.1 Locations and attitudes of the device
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Tab. 2 Location of observation points
in the framework coordinates
BEE R TRAm £ A FHLF a
WL S — 310 —9.3° 90. 2°
pURIIT S g 590 —3.6° 73.6°
WL A = 1120 —1.9° 57.2°
ML 5P 2 080 —0.8° 59.6°
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Tab. 3 Geodetic coordinates of observation points

S L 4if B B H
WL A —  125.396 66° 43.847 04°  202.3 m
WL A 125.392 95°  43.847 65°  199.7 m
WL 5 = 125.386 50° 43.849 62° 205.6 m
LI Y 125,374 69° 43,849 49° 198.4 m
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Tab. 4 Data in error calculation
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Tab.5 Expected errors of orientation process
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Tab. 7 Orientation errors of observation points
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Fig. 6 Sketch of orientation accuracy
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Tab. 8 Guide errors of observation points
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