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Signal Analysis and Processing of Combine Harvester
Feedrate Monitoring System

ZHANG Zhengian PENG Cheng SUN Yifan LIU Renjie ZHANG Man LI Han
(Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education
China Agricultural University, Beijing 100083, China)

Abstract: Aiming to achieve accurate measurement of the feedrate, reduce the influence of the working
environment and the vibration interference of the combine harvester on the measurement accuracy of the
feedrate, improve the practical effect of the feedrate monitoring system, and study the feedrate signal
processing method, including torque signal filtering noise reduction, GPS signal analysis and operation
parameters calculation and speed signal calculation and interpolation, taking the feedrate signal in the
field as a sample, the threshold signal was filtered by double threshold, and the prediction effect of
different interpolation methods and the noise reduction effects of different filtering methods were
compared. The experimental results showed that the piecewise linear interpolation and adaptive filtering
were better than other methods in the sample range. The average error of feedrate prediction after data
processing was 12. 5% , which can meet the actual needs of combine harvester feedrate monitoring to a
certain extent.

Key words: combine harvester; feedrate; signal processing; interpolation; noise reduction

51

i

A R A BT A BB

AR FEAE VI 5 ZE S AR SR A PRIE AR IR

IRARER AW E LS —, B
WL TARRE ST , i T B T f A IR A AT 22 1 T Bk
AWMU I R AR Z AR R | R 5
AR (R7ILYL ISR AN (27w & S SES AN EoY

Wk HI . 2019 04 —22 &[0 Hi . 2019 - 05 —24

AT Y SRR IR 4 I F2 28 P A 3 AT
T - DX SRS S HEA 700 0% O W A B dy
A S EL R A R o L T ], AR B i
QBRI 2R U T 1 SR e 32 g

E&WH . FMEE AR E (2016 YFD0700300 — 2016 YFD0700304 )
TEBER N IR (1991—) , B Wit FE ARG WORHLIRA & AP il 15, E-mail ; cauzzq@ 126. com
BEES. KIE(1975—) Lo, 80% , A 00, 2GR KK R AR DY, E-mail ; cauzm@ cau. edu. cn



74 Lok Hlo o IR

20194

b AL R A o A Ak 4 19 T 7, %07 kA LR
PRIE RS ERR , {EAR figk DR AR ik 75 £ 32 BB A ol
M AR B0 FE 1 JEE A Wy A2 A 3 i 22 1 ) AL
(3N LA VR i 2 20 A L R S A7 000 0 1 2 e DR
T LAY AR BRSO BL L, LS
PEARGE,

PAFEBIFE H R 22 R FH— e R A [ 5 EE R IR A
AT, B RO AR 55 A BT I RIWTE
AT R FHTRIR S 05 5 RS20, PRI, AR SOR IR
I R G5 A BT A AT I ST, LRI 7 5
M, 4/ MR A I A L

1 RF&KITS5ESLAEAE

1.1 BA=MNRSIET

MR IR G SRS B an &l 1 R, &
G5 RS OGRHLLE BB e | 42 3k 2oy | IR 55 4 i
s sh s 4 T FI AL,

FEER A B H R A% AR | A A R R
GPS B i, e TNl 2 Fron . A AL B
LAAEFN B AL Bl b | e A% SRS 1 31 15 M T
GPS R L ALAEE W T,

TR A i W BN ) R IR AR 5 Ab B AR A
B T AU A AR A5 B W5 B e A M s A7
fitt, it 4G BUIAL A R ik IR A% . AR

waftga | maEEy |
st B #EES |
|

S

— cpsite | @
B ZigBee HA L1

i % ERgREt B RRRE
% AL

i 4DTU o g Lfe |
Al 4G — \

i Bolppaisie o sl |
fgﬁ o s BEE B e |
i Internet Webservice |::>| Bt |

Wl mEs o Frumdr B ansas |
Bl ARG

Fig.1  Overall system structure

(a) BRAWRYLIMALE
K2 et
Fig.2 Sensors installation design

I IR 2. B difE s 3. GPS Kk

(b) )& e sh AL

S I 55 g i 24 308 135 1), 75 24 IR AR O {5
SEATHT AL, AR 55 fo S A 22 IR 17 Ak 0 it 6
PritA o AR TS e U 3 R,

$ | ID |:| HHEA ;| BB || 2B || SE

| GPS¥dE || FRIE |:| %5 || %3 |:| WAE | CRC

K3 it

Fig.3 Format of upload data frame

BEWEAE L $ 7 R IGAT, L CRC” AL ER 2,
HCRTS TR A B AT, S 10 B, RS
o Ui BRI ML A AR B W RS i e HRECHE it
AT IAEN SQL Server 2008 E4i [ , B FE 1% 1T
k1 R, BahZnifid Ik %5 4 Webservice 1321
B S B AR

®1 BEWERIELER

Tab.1 Combine harvester information

FB 4 FRA FEJE M
D int WERHL ID
DATE date Al H 9
TIME datetime VEb Bt ]
GPS char(100) GPS ¥4
LONGITUDE numeric(18,9) 1235
LATITUDE numeric(18,9) (25955
SPEED numeric(18,9) Yl
FADERATE numeric(18,9) A
VOLTAGE numeric(18,9) Eiikcl
ROTATINGSPEED numeric(18,0) (230
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