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Wireless Data Acquisition System for Tractor Field Operation
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Abstract: Focused on the problems of low function integration, incomplete detection parameters and
limited transmission distance of tractor detection system, a wireless detection system for tractor field
operation parameters was developed. The system was composed of three parts: sensors, data acquisition
instrument and PC monitoring software platform. It can realize the collection, wireless transmission and
storage of various parameters such as PTO torque, PTO speed, fuel consumption, engine speed,
suspension lifting force, force position adjustment, loading force, loading angle, driving speed, wheel
speed, and traction force and so on. When the system was in working condition, the vehicle-mounted
detector in the data acquisition instrument sent the collected sensor data to the wireless data receiver, and
the wireless data receiver transmitted the data to the software monitoring platform through the serial port to
realize real-time monitoring and processing of various test parameters. So as to verify the feasibility and
stability of the detection system, the acquisition channel of the system was measured. The results showed
that the maximum absolute error of the analog signal channel was 0. 003 V, the maximum reference error
was 0.03% , and the maximum absolute error of the frequency signal channel detection was 2 Hz, the
maximum reference error was 0. 013% . Therefore, the system can meet the requirements for collecting
tractor operating parameters. Based on that, the data acquisition test of the PTO torque parameters and
the tractor’s no-load driving speed was carried out, and the results showed that the detection system had
the ability to achieve stable acquisition of torque parameters and wireless transmission of data; when the
tractor was driving at a constant speed of 5 km/h, 8 km/h and 14 km/h respectively, the tractor wheel
speed was basically the same as the actual driving speed, and the maximum relative errors were 2. 0% ,
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1.2% and 0. 7% respectively. This system satisfied the requirements of wireless detection for tractor

working performance parameters, with stable collection process and high accuracy, providing an effective

means for the wireless collection of tractor multi-operation parameters.

Key words: tractor; multi parameter detection; wireless transmission; LabVIEW
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Fig.1  Overall scheme of wireless detection system
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Fig.2 Hardware structure diagram
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Tab.1 Main sensor parameters
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Fig.4 Function block diagram of monitoring software
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i\ Bt 5 I ; F9 WUEE/Hz BoR{E/Hz xR 2 /He 5IHR2E Y/ %
e ! ! 1 0 0
| ; . ; 0 !
! ! 3 10 10 0 0
4 50 50 0 0
5 100 100 0 0
6 500 500 0 0
7 1 000 1 000 0 0
8 5000 4999 -1 0.007
i 9 8 000 8001 1 0.007
15 W0 A 4 &5 A AT & 10 10 000 10 001 1 0. 007
Fig.5 Structural block diagram of monitoring software 11 15 000 15 002 2 0.013
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Tab.2 Test results of voltage signal channel

o WRMEME/Y O BRIV XRE/NV GIHRE Y/ %
1 0 0 0 0
2 0. 500 0. 500 0 0
3 1. 000 0.999 -0.001 0.01
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5 3.000 2.998 -0.002 0.02
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8 6. 000 6.001 0.001 0.01
9 7.000 6.999 -0.001 0.01
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P a6 245 SR T i K I R S R AT L R A R
AR MR O ~ 10 V), 46 X 15 25 %6 X il 5 Ky
0.003 V, i K51 %28 0.03% .,
4.1.2 WRfESEETE

Tl RGEA 4 % I 458 JE , 8 BGE B FTI
VB Ry 431 238 it {5 5 0 3l GE L A 1 ~ 15000 Hz i 5V
WA L P o o 7 A5 5, 2 0 91 T P S B 11 S
R MR ZE R 3 3 iR

P 3 36 25 SR AT R D R G AT R A R
AR B AT L 1~ 15 000 Hz, fe K46 % 132 25 4
2 Hz, i K5I HiRZHR 0.013% ,

4.2 HASHIKE

XA 7 8 E AT 9 2 D 5« DA 4 4 o i
1730 7% Rl 0 B AR R S . QFE S M E T HE L
BLBR Sl %6 o] 5 2 A2 b o AR B B2 2 B i 171 5
iz
4.2.1 PTO #4600 55

SRR R G PTO ZHCRSE £ H R it T T
By 3w L % B R AR K, o HX - 901 T AL HH
1% %5 3 3 A S 22 % 2 8 ) i S L L 2
[i] o X6t T B2l 7 i L Al SR R T I SR R A R
B 500 Hz, I 2R 4R 0 5008 47 W A 5 s ab 28 O
MR AE IR 2 NI - cRIO % % SD fE4if v, DL R
UEEICHE 1) 78 8 AT 5, Q7% IR S B SR I A% i - 1
B S B B0 B B DR AR B 500 Sl R, B
10 A U BOF- 34 785 17 49 08 1162 0 38 o Hi A%
He 200 ms & 3% — UK, 0 FE 0 I 4 $r AL 5E Bk 2o AR
PTO 67 228 f h 2%

EIPOR L0 1o 7 2s MRCHE 2l 4k (18] 6a) i
it T AL i 7 R R IOT -3 J5 0 8s &%k 2 AL
B, 2z hl HZe an & 6b i . Bl 6a 5 & 6b % 45 il
A AR O e R e o AR AT A R &R g ) DL S
R 3% 2 R B R B B Al 1 T 4 A% 1 2
4.2.2  HRFEE Al B AR bR E

UK 2y [ 2 2 A ) 5t 4 L B A T 5 B O T
BV AT B0 BE 2 A4 T SRS , B4 hr HLAE FH ) VR
TR, SR S A0 T T30 20 42 e DB 2 3R A5 s o 1
o PRI 7 R I 0 T, % 6 B L 5K Bl 4 R A
AR AT bR I, AT S A X o B ) O B e
o H A B AN O KA IR B 4 A — 5%
HH 3R Bl O L 1R B BRIC 4R 5 4 AE I B
L N BT R LA TR AR L,
FE25 A T e da 0 25 T 00 o Bk v P E SR AR R AR IR



B

A 2 R AL AR Mk 2 TR A6 T R S5 573

ISR S B A R, AR E T R BRI AN EL 7 s
400 -

350 |
300 -
250
200
150
100
500

/(N -m)

0 560 10‘00 ISbO 2600
it [A]/ms
(a) SDTFfiE SR
300

250 -
200

150

$E4E/(N - m)

100 -

560 10‘00 1 5‘00 Zd(x)
[} 6] /ms
(b) TEL A&

Kl 6 PTO &%l 4 5t

Fig.6  Torque test results of power take-off shaft
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Tab.4 Driving wheel radius calibration test results

e 1138 Jik (FR Y i PNy
BE2§/m # R Fett/m o EAE/m
I 5260 3618 10.05  0.833 0.85
2 5248 3622 10,06 0.830 0.83
3 5253 3604 10.01  0.835 0.84
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