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Performance Improvement of GNSS Carrier Integer Ambiguity
Resolution in Semi Trailer Vehicle State Estimation
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Jack knifing accident of semi trailer vehicle is one of the most dangerous accident type because the vehicle
cross over its lane by the accident. Jack knifing accident can be predicted and detected by GNSS precise relative
positioning. But integer ambiguity resolution procedure is inevitable in GNSS precise relative positioning. In
this paper, success rate improving method of integer ambiguity resolution is proposed for jack knifing accident
prediction and detection of semi trailer vehicle, and proposed method is tested by simulation.

Key words : GNSS, relative positioning, jack knifing, integer ambiguity
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Fig. 1 Classification of truck
(a: rigid truck, b: trailer, c: semi trailer)
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U :forward velocity at hitch axis
V :side velocity at hitch axis
X, 7Y :hitch axis position in local frame (east, north)

y :rate of hitch angle
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4714,
x,, :tractor heading at time t
x,, :trailer heading at time ¢
v, :vehicle speed at time t
[ :tractor length (front wheel sharft to hitch axis)
df :sampling time
u, :steering input
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| n| [M-AN| [R,+H dx+v, (3)
¥= Vs B 0 7 R, +H-dx+v,
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X,

tractor trailer

:tractor and trailer position

DD :cofactor matrix for double difference

C, :rotational trasformation matrix for tractor
C, :rotational trasformation matrix for trailer

¥ :observation vector

e

[:tractor length
L :trailer length
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Fig. 9. Integer ambiguity estimation error
(a: Code measurement only, b: with semi-trailer

vehicle model)
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Table 2 Success rate with/without semi trailer vehicle
model

Alm EFld e Alv EFd e
A 2d pALE- 25 2l A
PRN oo PSS
_ Agr A4 Lo | AFEAE -
z% | AEE | . AE
EEHA %) EFHA %)
(cycle) ° (cycle) °

5-9 0.31 99.99 0.21 99.99

9-12 1.89 85 1.32 977

12-14 782 295 398 55

14-15 6.85 335 2.34 &0

15-18 1.17 RB5 0.92 99.85

18-21 3.80 5.5 260 16

21-22 0.01 99.99 0.02 99.99

22-30 343 61.5 1.84 895
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