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Abstract

The GPS positioning error and its correlation were analyzed, and then corresponding static and
dynamic error were described as AR model by using time series methods. Finally, the process for dealing
with the positioning error in navigation was presented, and the experiment was carried out with self-made
agricultural robot. The experimental results showed that the proposed approach improves the positioning
precision of GPS, and the correlation within the positioning error is decreased, similar to white noise.

The average value of positioning error is reduced to —0.002 2 m from 0. 195 1 m. So it can be applied to

achieve high precision navigation of agricultural machinery.
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Fig. 1  Static positioning error of GPS
(a) X MRz (b) X AR A AHK B

A E NI, 8 K GPS K2k 23 4k ||
SRR ARG E B SRS T B B R . Bh AR
BT GPS 1R 2273 i 5 A AN [R] , >R JH 22 i 41
B L EHEIHRE TR GPS iR% .

MR Z2 i AE T e, R SRSl A S
HOMAS ALK, 2R A — B ) 9 /932 3 B SeT
LUl i 200 Rk . BEEATE — Bemh RN g N A
WLAEA I | (¢,2,) ,i=1,2,-- N, 1, 4 GPS Ll
IR, Ay 0B AR (7 B 5O ) , U 2 U L Dy

W == Y a1
Seft M a0, S RN
o=y, (SRt (2)

i=1

X Ax, J S 5 UL (L) 1) 2 2

Y 22 35 21 B RIS RAIG, #0 lREL RS , A g
S5 LS A 5 B R K HU G e B (5 A5 B R
WAL, B, AT LRSI G T+ Q Sk A
WAl G A e Y

Q' ,N-n-1)=1-P(y<N-n-1) (3)
Krp P—E2 n LT i %K

N—FEARK

L QMEHST 0.5 5, WA N B GE 2 o L g f
PR LER AT Q N 0.477 8,

il 3 i 2 U R U (B a2 B
Pk g AT, STEIE S BLE SR R AL
BRI AT OB, B AT AR AT GPS 3h 25 I i iR 22
o K2 X RAEMSNE CPS (L B R 1R 2 70 &
45 A, Fo 8] 2a J& X ARFRAG IR 22751, [&] 2b J& X
AR IR ZE A ARG R B 2. ATRLE 3l 45 X Ak
PRA R 22 7 51t B A W A By AT AR S

0.5

0|

7 /m

-0.5

20 40 60 80 100 120 140 160 180
1] /s
(a)

3

1.0p
0.5F

00 100 100

A1 AR R

-0.5
-1 QZ

0 200
i 1) /s
(b)
K2 s GPS EfrinZ £
Fig.2 Dynamic positioning error of GPS
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Fig.3 Static positioning error and corresponding predicted

value of GPS
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Fig.5 Dynamic positioning error and corresponding

predicted value of GPS
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Fig.7 Raw positioning error of GPS in navigation
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Fig.8 Modified positioning error of GPS in navigation
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