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Real-time Monitoring System of Grain Loss in Combine Harvester
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Abstract

In order to monitor grain loss of combine harvester real-time during the working process, a grain loss
monitoring system was designed. PVDF piezoelectric films were used as the sensitive element, and signal
process circuit which is composed of voltage amplifier, band-pass filter, precision full-wave rectification,
envelope detector was constructed to measure the grain impact signal. A double-layer vibration isolator
was proposed to eliminate the vibration influence of combine harvester. Grain impact performance tests
were carried out within the impact velocity of 1.1 ~2.6 m/s,which showed that the peak voltage of the
impact signals within 2 ~4 V| and peak voltage increased with increasing impact velocity. Using AT89C52
microcontroller as the core chip, a secondary instrument was developed to acquire the grain impact signal
which is output from detecting sensor. Field experimental results showed that the instrument could
identify grain impact signal effectively, and the grain separation loss ratio and cleaning loss ratio could be

real-time displayed, the system also had the alarm and communication functions.
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Fig.2  General system diagram
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Fig.3 Analog signal processing circuit

(SE I, 77 A R IR 15 5, DR RS 2 A B T
A A BEAT A A R, AR IO W oh i E S
(e e N R
2.3 HFHEEEIT

T SE IR A O ML A 451 2 I s 45 2k 1 5
HF U A5, 45 e 3 5 A5 AL P B8 O K o 15 5 22 0
Wi SN T T P3.2 P3.3 3% A AT89C52 ¥ H#L,
I FH B R LA S0 o U R S ik & O SR AT T4
SE TR B B, I AR A SR A 3] 1 45 % K
B 5 I A YR ML S PR AR 2k 2 18] e RIS

FIH B R BIL I 2 B/ F 04 T 68, i 1) B fE) Ry
1 s, [] B 4 2200 A ok i B8ORS 2% A LCD iE 47 8
o BT T A SL AR AT DAAR AR AR P AR AN ] )
BT Z2 BHEAT R O TR o A0 R 3 Ao i (Y
BT BILS Bl 0 0 e 4 B R 2 B DR R AT A N 1Y B
M, I A7 8 I B 45 9 o RS — 232 £ 1033 U
I & WA BLAT 3 1) 4 101 J 3L ] B O {8 1 4
AR AT AN HLSE B RN E A6, ZR S5 I G & 4 T
N, RRIF A WE S Frs .

[SH) RP1
RESPACKS
LCD I A
- 1 u1 cs
o+ 0DA00 XTALY gL
#0101
Hn i o |2 »
P22
1 .
| ‘ st S '
POLADE
g I ‘ i ror |2 ce
g | s =
i 22010
o L 2201 o2
) e (2
e ] 5| r25m1 [ N
e r26an
& ] 4 = [
o
Ka ) 0 y3pmio Qo
L L p3umxp PLUT2EX /e
c2°~ PINNTD 2 I—O 1
PIMNTT »"3 e
] byem in Lo
‘I_ﬂ. b5 v c3 s basm_ bis & = 1%
2 PISAVR i3 j

i
wes2 | cx J_I—E I]__\_ ez i =6 :
» c4 = 1 weo
v M 0 error O
3 ORXDE-] R20UT row h L o
3

T W e
3 1TX0— 2N TIUT

P20 mour i P m

Hm Tiout It o

2 crs

o cr- o

J P

X0

1| C1o oSt

-1 oco

K4 FREw ik

Fig.4 System circuit diagram
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Fig.6 Separation loss monitoring system
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Fig.7 Output voltage changes with the drop velocity of grain
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