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Design of Multiresolution Adaptive Speed Measurement
System for Low-speed Intelligent Agricultural Vehicle

Tian Guangzhao An Qiu Ji Changying Gu Baoxing Wang Haiqing Zhao Jiandong
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: A pulse Doppler radar based real-time speed measurement system was designed by using CAN
bus communication technology and multithreading technology according to the low speed characteristic of
intelligent agricultural vehicle. In order to obtain a high precision result with the least system resource
consumption, the multiresolution adaptive policy was designed by dividing speed level and variable
sliding-window gray prediction. Experiments showed that the average error was 1. 45% and the working
frequency of resolution generator was reduced by 76. 7% after adaptive policy started when the speed of
vehicle was 0. 2 m/s. The average error was 0. 61% and the working frequency of resolution generator
was reduced by 90. 0% after policy started when the speed of vehicle was 0. 8 m/s. The output frequency
of system was steady 9.6 Hz and the frequency of resolution generator was dramatically reduced during
variable speed movement.
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Fig.1 Schematic of speed measuring with Doppler radar
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Fig.2  Structure of speed measurement system
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Fig.3  Flow chart of guest node
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Tab.1 Speed data frame from guest node
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Tab.2 Adjustment of resolution data frame from host node
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Tab.3 Relationship between revolution and speed in direction of radar wave
RIS BRZEWSE  s/NMKGREE mE SR IIHER e G Vig & 4
) B v/mes ™! Samax” Hz T/ ms 8/ms B PR N WA A IH
0.10~0.15 24.13 41.4508 0.4145 0 2 FFFE FDO3
0.15~0.25 40. 21 24.8705 0.248 7 1 4 FFFC FC6B
0.25 ~0.35 56.29 17.764 6 0.1776 2 6 FFFA FC29
0.35 ~0.45 72.38 13.8169 0.1382 3 7 FFF9 FC84
0.45 ~0.55 88. 46 11.304 8 0.1130 4 9 FFF7 FC56
0.55~0.65 104. 54 9.5656 0.0957 5 10 FFF6 FC8E
0.65~0.75 120. 63 8.2902 0.0829 6 12 FFF4 FC6B
0.75~0.85 136.71 7.3148 0.073 1 7 14 FFF2 FC50
0.85~0.95 152.79 6.5449 0. 065 4 8 15 FFF1 FC77
MRESIRAR , P K AHRS (2R EF KT RN 1.55% , )3 shor #e A @ AL s | 3

SEAMI BRI LL o = (35 £3) OB e kS BE RS B)
Mlas AL, ALEE A4 5ILL 0.2.0.4.0.6 F10.8 m/s
() BE IR AR A0 i B Zis 3, B K 20 s, kIR 4h
k4 s,

0.2 m/s I CPFI4IRZE R 1. 45% ;0. 8 m/s HTJ‘,XF‘igm
#40.61% ,

T4 BE BT /PR R SR TAE
W SRSl R B AR AL, 7 0.2 m/s

M 4 thaT LIE I ORI Sh B G ALE] B R R RRIREEIR T 76. 7% ;0.8 m/s I, (K
B 4% e H ﬂﬁ%M?%EEﬁﬁmﬁﬁkOTL T90.0% , kA TARMZ AR 2 b rh
BE 0.2 m/s B, PRI 25 4 5. 20% ;0. 8 m/s B, P84 Wrnpos (i RS AR, 184 T AAE
Fa4 HEAWER
Tab.4 Results of constant speed experiment
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