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Figure 1 Blockage position of combine harvester
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Table 1 Typical feeding quantity detection methods
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Table 2 Relationship between feeding amount, torque and power
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Table 3 Correlation between various parameters and feeding

amount
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Figure 2 Schematic diagram of sensor installation
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Figure 3 Structure and installation diagram of induction device
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Table 4 Characteristics of four feeding quantity detection methods
%A (=) T
= By AL ) REME ST E RS TR A% S e AN T4 %
YrrLBt I g G 0 2 A IR W Rk B R 2 SV m R

HLEL 8 RO 7 ik B T LA AE LR By AT AR5 B R AR IRAE 5, 52 2 IR AR
R ZERT 25 ) T LATE A HE AL g B0k A Sk R 47 T TR 5 58 52 A5 W0 it 582 M) 5 R

= - — AR HL A 2l A%, R A R AR Y K A i
3 MARKNESLERBTRA AR MR A S BT 5 138 LS, 5 BN SR 3BURH I 1
3.1 fRREFWNESLHE Jith T i 350 65 3 AR AR ol 32 58 ) SR Bl /N W B IR o i
WA AN AR S A b PR R AR ROCHE R — 0 LR R A RO R 5 ik T O AR R R R
i S 00 £ 5 Ak PR JEUPR R A LA (DT B SURBE ORI A I R D
WeAk MLz 47 5 B B A9k 3 0006 5 I D 0L R - A AP REE B, MR R & m R, UG IE AR E 1 R
M T A5 S JE LB e 20BN (2) ] S i BUE DA A
R B T 1 DR IR 4 %) 2 5 di Sk B IR BT AR G AR FUHT, & AN 2 R AL o 45 S F 5 o % 6 5
AP R 25 5 (3) PR AR MG 2 B A A BT 3 o A PG WOHRHLIR S [ 36 W 3 9 D RE A T R BIE S, O IS
B WK AL T) AR Ml 45 85 22 AL & i 3 00 IR 8 4G 0 G TR FEAMFZHILE A T HRARE S
FEE B S 00 K R G2 SO kX DR AR R HLAE AR S E B IAT A R O RNR M el Tiae , KRR T T
70U B0 I A (L A M b B, SRR Jr Bkt M R B B AR Ok R, A RCRE AR T R R
e (R0 1 385 107 8 R B A (S S AL S A S ROBERT ™URF 5% 13 5o o5 4% 617 i 3 B SF {2 5 52 1
SEEIMXT IR 2208 12. 500 0 RIR AR AR RERS 2 BIBEIN TR A TR, i IR E B0 ) B R R R U R AL A A ol
AR R IR R B2 B A5 B — Ul T B DTN AR AR E IR A L AR AT B T —Fh
G, A 05 B p ek Ab B AFAk  os e SR T IRACE ARG WORALITAE U A sh R G, i
P ) S8 SR A A I R 0 DR AR IR S AR L RGTRB L LR A S T A SR A I B 174 MR R Y T PIL 2
SERG S5 F R D 45 SR P AR IO (5 B R AT RE IR PR T 04T MR AR A SC SRl a0 A A R A 47 o R

— TR PR O 22 2 Y A AR (S AR AL IR A B 7R — D BOE BTN o A 5
3.2 RAEBENFATHRA BTE T — R CA WO ML A 38 IR AR R R

KA RG-S RGEME G TER A G0, DT B0 2 i BEE A 5 1% SR 2 0% H O 1 R
SEINEN AR f5 SR 2 A0 BEAT BRI (E, PR L SRR PATERAE AT R SR LA T B Y e AR
A5t g i o RSHEAT VL B A, DUA BB A iR B TAUR AR . RSB T T AR T A Bk
BLAE S If 28 DR 15 1E fog (R R A Y R ARV, T A S ORI ol ok B2 2 ) R T, ) L 5 £ SRR i 3
R A L& e . BRACEE FOE WA R A AL 5 1 i DA £ W A Wy B AR AT T R A



76 B RE AL AR L2 A 2 4 (R IS0

2025 4%

P LB i R R RO AL B AT SR — i 2 Y
IR A TN ] 36 45 R 2 W« 35 1 R A 00 ) B
B WO b 38 3 2 ) 2 48 B4 WA AR 2803 L 25 B 5% T 3l
FERHETH T299.9%

WK A W AR BIL— B A 3 S i A L [ — b DX TR — iy
MRS ORI B S KR bR R AR AR .
MR B 5 WSO AL AT A R R o A OGP B
i HH AL A A (R I — R i R A A R R B
JE RS/ o B IR BRSO 20 0l e s o AT A T ok
AR MR ph T AT A R LR 5 R A Y A R
AR WL I B AT 8 R R 400 5y 45 i 91,
T 1 65 e B AR A Ml B e v R AR 0T IR ) 8
RN

4 TFERD

SRR TR I WA AR AL MR B A I B AR A 3
T BOR BT TS R T — i BOR BT A A — ST
[F 1

DA S ARG A = B B v by T AR L 1 B Y
i I NS Dl S N SR Wy i S e o/ S

LR T M B ARG I 45 R 4 A 1V

2) A R R SR 2 Had T —F e
W ARAE b, WA A0 HG A A 0 ) S8R 45 2 7 SR T A 4
JEAEZ B TR E o

3) [ A 2 3 0 IR (R BIF 58 K 22 AR T X iR AL
MR DR Y B — RGN, I 38 A S T ) At T A R A
032 5% PERE , BB AT S8 B 00 8 45 T AR 40 X 4G I 2%
fifHh & BRAY A 3 BT

5 AKREBES

1) iR v s B2 A 0 AR I O OF A R 1 . AR 28
{5 S I 2R IO B DR A5 B & WA R UL RS E PR A
0 SR, WO AR Al R 368 e 2 % g1 ke AR IBUR T BiE 22 19 45
B R YK 7 & IR R . A
I, R 2 A2 G A Bl BRSO AT B I B
i MR R SR 2 RO B T 9 R DA T S B i
R AT HENCAR

2) LB AR R SR B AL . BUA R RS
M A G TUWARA R (—HLZ M), & Z 2 WA
[l BR 5 A CHAN A T A 3d B A I &R 48, S WA
Wy it ol i A R 2R R 2 o3 A Ak B 5 B Ak T (] —
G RE NS 6 TR P MR A I oK

3) SEBWCRAILAE b P BE B B R AL o [ A X B 5 i
ARPLMEA B B AIT 5T R 22 AR 0 DR W i 1) B — A
0, AN B S B2 b AR S 1 iz B vk e s> A B

) 28 G A I 25 SR B S R Y o I R R 3
P RGO R TR CAN B H AR X7 E &
GE ik R YL BORL K 18 AR G0 S A A B R DL A
b SO BILRSE AE T AU PR B LA

4B 52 2] 51k A e A RE AL AT T H AR BF
e A I RE B WO AL RE R % AR e . i A R SRR
AR PL L B AR RE RN R S8, 0 45 B ORI fiE
A TR 1 4 A B 55 R BE AT o 2T ISR R T,
HE— LTI R C A A R 2 A T B 1] 5
A 22 Dy e 5 Y RE IR 15 07 R sk

2 £ x #t

[1] R, A% 2 W ) T 5L 38 . Al LB Y BETH RIS (M.
Jemt: i E AL AU B, 1983,

[2] BB, 0%, MW, 55 . G WCHI LA & 5 0k A2 4
RAEHLT]. Al TR, 2011, 27(9): 18—21.

CHEN Du, WANG Shumao, KANG Feng, et al
Mathematical model of feeding rate and processing loss for
combine harvester [J]. Transactions of the Chinese Society
of Agricultural Engineering, 2011, 27(9): 18—21.

EIERE . T A WIS IR PLRY A R [T]. P E R AL,
2012(5): 51—53.

GUAN Yanhua. Brief analysis on feeding amount of grain

[3

[}

combine harvester [J]. Chinese Agricultural Mechanization,
2012(5): 51—53.
[4] LIANG Z , QIN Y , SU Z. Establishment of a feeding rate
prediction model for combine harvesters [J]. Agriculture,
2024, 14(4): 589.
[5] HF400, 252 A . A% R 0 A W W6 AR BIL o 19 L T 22
K@ drm [ T] apaRal B, 2019, 47(22) : 23—29.
(6] faridh, B0, JE AT, 55 . /N2 IR RE AL £ R B I 5% 3
JELT]. WAL 224l , 2022, 56(3): 341—354.
HE Xun, CHEN Xu, QU Zhe, et al. Review on application
research and development of intelligent technology in the
process of wheat harvest [J]. Journal of Henan Agricultural
University, 2022, 56(3): 341—354.
[7] CHEN X, HE X, WANG W, et al. Study on the
technologies of loss reduction in wheat mechanization
harvesting: A review [J]. Agriculture, 2022, 12(11): 1935.
[8] MR ME . /NP R R FOFTE T, AP,
2021(5): 91—93.
[9] JIM K. Computer control for the combine [J]. Agricultural
Engineering, 1983, 64(2): 7—9.
[10] ®&Es0. HBEWHIPL A3 [I]. man T 58
fHLAR, 1975(A2): 75—90, 97.

[11] B¥e %, Bkl , i, & WG W RIHLMEA & ki 77 i
WFFELT]. ARHUAERFTE, 2023, 45(5) : 37—42.
TANG Lingyu, WEI Xinhua, TONG Hao, et al.



%1

PRe 45

AW WSRO B AG T 1 AT 58 AR 5 K T v

[13

[14] BRIRER . BT HLE AL A Sk R

[16

[20

[2

Research on the detection method of combine harvester
feeding rate [J].
Research, 2023, 45(5): 37—42.

AR, A A A s TR B BT 5 [T
Mi2# 4, 2001(5) : 53—55.
JIE Zhan, ZHOU Xuejian. Study on mathematical model

Journal of Agricultural Mechanization

Ak L

of feed quantity sensors measuring [J]. Transactions of the
Chinese Society for Agricultural Machinery, 2001 (5) :
53—55.

1 B, Al T2k B SR A A FELASC s 7R A i )
B LT, 30 B R 2 4l CH SRR R, 2010, 31
(5): 72—75, 111—112.
LUO Sibei, JIE Zhan. Application of wireless data

acquisition and  virtual instrument  techniques  to

measurement of combine feed quantity [J]. Journal of
Henan University of Science and Technology (Natural
Science), 2010, 31(5): 72—75, 111—112.
A K BT [D].
MAT: B AR, 2021

ZHANG Shugi.

quality of rape harvest based on machine vision [D].

Monitoring the feeding quantity and

Nanjing: Nanjing University, 2021.

] MATHANKER S K, MAUGHAN J D, HANSEN A C,
et al. Sensing miscanthus swath volume for maximizing

baler throughput rate [J]. Transactions of the ASABE,
2014, 57(2): 355—362.

1 SAEYS W, LENAERTS B, CRAESSAERTS G, et al.
Estimation of the crop density of small grains using LiDAR
sensors [J]. 102 (1) :
22— 30.

] MATHANKER S K, BUSS J C, GAN H, et al.

bending force and hydraulic system pressure sensing for

Biosystems Engineering, 2009,

Stem

yield during harvesting [J].
111:

predicting napiergrass
Computers and Electronics in Agriculture, 2015,
174—178.

] FRIESEN O H, ZOERB G C
controlling feedrates automatically [J]. Agricultural Engineering,
1966, 47(8): 434—435.

] EIMER M. Automatic control of combine threshing

, BIGSBY F W. For combines :

process [C]// IFAC Symposium on Automatic Control for

Agriculture. 1974.

I XITEIT, XU, FEE&, & BT IR W ag B S ek L
PR BN Tk [T ] A A R 24, 2017, 22(11)

157—163.

LIU Yuanyuan, LIU Hui, YIN Yanxin, et al. Feeding
assessment method for combine harvester based on power
measurement [J].  Journal of China
University, 2017, 22(11): 157—163.

L] RARTz, AV, XA, 46 R ORHLIR A

Agricultural

HARIES

G i), AL, 2019, 50(6) : 85— 92.
ZHANG Zhengian, SUN Yifan, LIU Renjie, et al.
Design and test of feed rate monitoring system for combine
Transactions of the

harvester [J]. Chinese Society for

Agricultural Machinery, 2019, 50(6): 85—92.

[22] SUN Y, LIU R, ZHANG M, et al. Design of feed rate
monitoring system and estimation method for yield
distribution information on combine harvester [J].
Computers and Electronics in Agriculture, 2022, 201:
107322.

[23] FhEEJL, XIS, BB, 45 . 5T D5 ik i 65 WA AL

MR AG I D7 sk BE T [T]. Al HLAR 2 4, 2020, 51(5) -
118—123.
SUN Yifan, LIU Renjie, OU Hao, et al. Analysis and

comparison of feed rate detection methods of combine
harvester based on power detection [J]. Transactions of
the Chinese Society for Agricultural Machinery, 2020, 51
(5): 118—123.
gt BRik, SONE, L BRSWOIBLIEA 7R I T &
Gt SR T]. AW, 2013, 44(S2): 1—6.
LIANG Xuexiu, CHEN Zhi, ZHANG Xiaochao, et al.
Design and experiment of on-line monitoring system for
feed quantity of combine harvester [J]. Transactions of the
Chinese Society for Agricultural Machinery, 2013, 44
(S2): 1—6.
[25] Bk, ZHEW], M . BRa BORPLIR
PSR , 2006(12) : 76—78.
CHEN Jin, LI

Ak [T].

Yaoming, JI Binbin. Study on

measurement method of combine feed quantity [J].

Transactions of the Chinese Society
Machinery, 2006(12): 76—78.

[26] vk, Ak T, B4R, 45 AW BEPLIEA &k g i 1 H
ARBFFELI]. BT AR BE 4R, 1990, 11(3) : 43—48.

JIE Zhan, ZHU Yongning, LI Zhenhua, et al.

for Agricultural

Study on
quantitative measuring technique for random feed quantity
of grain [J]. Journal of Luoyang Institute of Technology,

1990, 11(3): 43—48.

[27] Ak, Kok, 2], 5. SYBAYCEHLR A
AL [T RN TS5 & MAUE, 1994(6): 12— 14.

JIE Zhan, ZHU Yongning, LI Jianchao, et al. Test device
for feeding amount of grain combine harvesters [J].
Cereals and Oils Processing (Electronic Version) , 1994
(6): 12— 14.

R, gk E R, SRARAS, AL R A B O R O
IR VS R 2 I MR B i R Rkt [T ] ARl KA
R, 2020, 39(2): 160—169.

ZHAO Shenghua, ZHANG Guozhong, ZHANG Shijie, et

al. Designing a real-time feed measurement system for

[28

[l

horizontal axial flow threshing drum based on thin film



78 B RE AL AR L2 A 2 4 (R IS0

2025 4%

sensor [J]. Journal of Huazhong Agricultural University,
2020, 39(2): 160—169.

[29] EOrs, &84, 2, & . —Fa WS kgL A
R 5 v [P, W R4 : CN202211630680. 6, 2023—
03—14.

(301 XUWE T . /N2 A Bk A 5 B A /N 22 166 5 WA 3R L4

B AT II (D], AN« TR Rl K, 2022,
LIU Wanru. Establishment wheat plant model and test of
material movement of single longitudinal axial flow wheat
combine harvester [D]. Zhengzhou: Henan Agricultural
University, 2022.

[31] #7 ¥, Z2BEIbE . HLas A58 R TE IO 2R 7= rp B BIF 5T 0F

JELT]. hEAR B4, 2021, 42(3): 171—181.
YANG Tao, LI Xiaoxiao. Research progress of machine
vision technology in modern agricultural production [J].
Journal of Chinese Agricultural Mechanization, 2021, 42
(3): 171—181.

[32] Z#E &, B, wlgs;, & SRS LI

SRR S R RIT]. hE R, 2023, 44
(12): 119—128.
QIN Changyou, YANG Yanshan, GU Fengwei, et al.
Application and development of computer vision technology
in modern agriculture [J]. Journal of Chinese Agricultural
Mechanization, 2023, 44(12): 119—128.

[33] HMEHE, FOREH . LS00 B ATE T 1 Al A5 P 134 1z H]
S LT]. IR R, 2023, 51(14) : 13—21.

TIAN Pengfei, WANG Haoyang. Application analysis of
machine vision technology in Chinese agricultural fields [J].
Jiangsu Agricultural Sciences, 2023, 51(14): 13—21.

[34] FRMFIeE, REL, TAE . 5T RIRAL IR 9 45 26 e 3 K
PEAALEFET]. B RE AR R 2 4R (P30, 2024, 5
(4): 24—38.
XU Huthuang, WU Min, WANG Menglu. Study on the
kinetics of shrinkage and color changes of chrysanthemum
based on image processing [J].
Agricultural Mechanization, 2024, 5(4): 24— 38.

[35] SAEYS W, LENAERTS B, CRAESSAERTS G, et al.

Estimation of the crop density of small grains using LIDAR

Journal of Intelligent

sensors [J]. Biosystems Engineering, 2009, 102 (1) :
22—30.

[36] BRift, &30, BRIEESC, 5. —FhEEG R PLIE A & 72 2k
W e K g7 [PLVL R 4 . CN202011008723. 8,
2021—01—19.

(371 W&, HBRE A7, 4T . KFE G i 30 BIL A 85 G O

LI Al TR A4k, 2010, 26(8): 113—116.
PAN Jing, SHAO Lushou, WANG Ke. Detection method
on feed density for rice combine [J]. Transactions of the
Chinese Society of Agricultural Engineering, 2010, 26(8):
113—116.

[38] H 3% . /N2 Wi T ] PR I 4 BRI 98 (D). Bk . 78
e MBI, 2016.
ZHENG Ling. Research on the fast detection method of
wheat biomass in field [D]. Yangling: Northwest AQ.F
University, 2016.

[39] sh4Et2, s, EoFl. MEWERK ¥R eT].
TR AR K224, 2005(4) @ 555—559.
GUO Weijun, HUANG Gaobao, WANG Fen'e. Research
progress on mechanics of crop growth [J]. Journal of
Gansu Agricultural University, 2005(4): 555—559.

[40] AeHulk, RARM, RO, 55 . /NEZEFFHUIRE 19 J) 2
TENATIELT]. RHLEBTSE, 2012, 34(9): 17—23.
ZHU Yanshu, ZHU Dazhou, ZHU Shisha, et al. Study on
the mechanical evaluation model of mechanical strength of
wheat stalks [J].
Research, 2012, 34 (9): 17—23.

[41] XIREE , XFR, B2, 55 RAEY) 22T 1Y J1 24 Fe LT
FEHERELT]. AW A R, 2007(7) : 172—176.
LIU Qingting, QU Yinggang, QING Shangle, et al.

Study progress on mechanics properties of crop stalks [J].

Journal of Agricultural Mechanization

Transactions of the Chinese Society for Agricultural
Machinery, 2007(7): 172—176.

[42] A0, makom, Wb . AR = EAKE RN RS2
e R b g OC &R [T]. Rl TR 7 4l , 2010, 26(3) -
151—155.

GUO  Cuihua, GAO

Relationship between lodging and mechanical characteristics

Zhigiang, MIAO  Guoyuan.
of winter wheat stem under different yield levels [J].
Journal of Agricultural Engineering, 2010, 26 (3) :
151—155.

[43] MATHANKER S K, HANSEN A C, GRIFT T E, et
al. Sensing miscanthus stem bending force for maximizing
throughput rate in a disk mower-conditioner [J].
Transactions of the ASABE, 2014, 57(1): 5—12.

[44] ¥y, RARM, £, 55 . 2T LabVIEW B)/NE LY i
Kl ZGE[T]. AL, 2013, 44(9): 214—218.
ZHENG Ling, ZHU Dazhou, WANG Cheng, et al.
Detection system for wheat biomass based on LabVIEW [J].
Transactions of the Chinese Society for Agricultural
Machinery, 2013, 44(9): 214—218.

[45] wo )W, #hor &, 250, 45 . JE A A8 2 1506 ek ML
[E] e T8 T RS XS 0 [T, Aol TR A4, 2017,
33(20): 48—55.
GAOQO Zhipeng, XU Lizhang, LI Yaoming, et al. Vibration
measure and analysis of crawler-type rice and wheat
combine harvester in field harvesting condition [J].
Transactions of the Chinese Society of Agricultural
Engineering, 2017, 33(20): 48—55.

[46] sl , Swole, ENHE, &5 . A AR SIS WO ML 3)



55 14 MR 5. A8 rIEA W3R ML A o A6 0 R AR B ¢ IR 15 e i 79
ok 5 4 dr [J]. A& P4k F 52, 2019, 41(8) : 158— WU Qingfen. Latest development trend of foreign combine
163, 174. harvesters [J]. Tractor & Farm Transporter, 2019, 46

XIE Hongru, JIN Chengqian, YIN Xiang, et al. Vibration

measurement and analysis of tracked soybean combine

harvester [J]. Journal of Agricultural Mechanization
Research, 2019, 41 (8): 158—163, 174.

(A7 ] 0 PiRs , f22, UM AR . 56 Blclh 33 vk i /N 22 AR BILAE
Yy AT T (T ]. RHUETTSE, 2015, 37(8): 49—52.
LIU Zhongpeng, ZHAO Jianjun, LIU Lijuan. Study on
wheat harvester crop density detection during maturity
based on the improved algorithms [J]. Journal of
Agricultural Mechanization Research, 2015, 37 (8) :
49—52.

[48] THrse, A2, INEEJL, &% . BEA BORALMEA & W R 4t

i = r S5 A B IT] Al ML == 4, 2019, 50(S1) -
73—178.
ZHANG Zhengian, PENG Cheng, SUN Yifan, et al. Signal
analysis and processing of combine harvester feedrate
monitoring system [J]. Transactions of the Chinese Society
for Agricultural Machinery, 2019, 50(S1): 73—78.

[49] ML A%  ARTTLT]. A S b %, 2016(5): 28—29.

[50] faf J7 i . A% st B HE R 43 Hr (0], w2 A oAk (s —
fi), 2009(12) : 37— 38.

[51] R¥t, £FY, Wil FESHAERSUCHIYL R aT].
AR, 1996(2) : 29— 30.

[52] R4y . EANEG WL e & TR T]. RIS
KB4, 2019, 46(4): 1—4, 10.

(4): 1—4, 10.

[53] SUMER S K, SAY S M, EGE F, et al. Noise exposed of
the operators of combine harvesters with and without a cab [J].
Applied Ergonomics, 2006, 37(6): 749—756.

[54]  E R AU B AT BE . N AN ILBR AL 2 AR
JeH[T]. ARHUBHEHET, 2003(5): 4—5.

[55] ARNER J R . Combine harvester rotor load control [P].
US: 19980022112, 2000—03— 14.

[56] #ofls, BRI, BEAESR . JE M & 19 1565 iR 2
HRGERIBT T, RHLEHTFE, 2009, 31(5): 118—121.
LIN Wei, LU Xinmin, FAN Jianrong. Research on
combine harvesters’ velocity control system based on feed
quantity [J]. Journal of Agricultural Mechanization
Research, 2009, 31(5): 118—121.

[57] v, Sl Jrpe, 45 . WG WoH DLIR A & [ 38 R 42 )

BIRRGT]. FEALNLL, 2002(1): 38—39.
JIE Zhan, MAO Jianhua, WAN Qing, et al. Hydraulic
system for adaptive control of feed rate in combine
harvesters [J].  Journal of Chinese
Mechanization, 2002(1): 38— 39.

[58] Ed3C. BT WA S F50 I Y Bk G W3R HLAE b 3k 2 48 31 R
GERFFEID]. BT LA K%, 2021,

WANG Zhiwen. Research on speed control system of

Agricultural

combine harvester based on feed quantity forecast [D].

Zhenjiang: Jiangsu University, 2021.

Research status and development trend of feed quantity

detection technology for grain combine harvester

CHEN Xu" 2, HE Xun" 2, ZHU Chenhui" 2, WANG Baoshan' 2,
WANG Wanzhang' *

(1. College of Mechanical and Electrical Engineering, Henan Agricultural University, Zhengzhou 450002, China;

2. Henan Province Low Carbon Agriculture Intelligent Equipment Engineering Technology Research Center ,
Zhengzhou 450002, China)

Abstract: There are common problems in Chinese grain combine harvester, such as difficulty in balancing operational

performance and efficiency, high failure rate, and low automation level. Feed quantity is one of the important parameters of

grain combine harvester, which directly affects the machine's operational performance, overall reliability, and economic

benefits. Only when the feeding quantity stabilizes within the rated range can the harvester achieve optimal efficiency. Starting

from the fact that feeding amount has a vital impact on machine performance, this paper focuses on the detection function of

feeding amount by domestic and foreign combine harvesters with the help of sensing technology. The feeding quantity is

mainly reflected by measuring the torque or power of the transmission shaft of key working components through torque sensors
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and detecting the extrusion force of materials on the mechanical structure shell through pressure sensors. Secondly, machine
vision and laser radar technology are used to identify crop density and the bending force of crop stems is measured by force
sensor to indirectly represent the feeding quantity. In addition, the reasons that affect the signal processing of feed quantity
detection and the key technologies and applications of automatic control of feed quantity in combine harvesters were analyzed
and sorted out. Finally, this study proposes the problems existing in the feeding rate detection technology of existing grain
combine harvesters, as well as future research priorities and development trends. Although there are many methods for
detecting the feeding quantity of domestic combine harvester, they all have low detection accuracy, poor system stability, and
are only suitable for a single crop, making it difficult to promote and apply on a large scale. Therefore, there is still great room
for improvement in Chinese technology for detecting the feeding quantity of combine harvester. We should increase our
research and development efforts on high-precision agricultural sensors and controllers to improve the overall stability of the
detection system; The future combine harvester will move towards large-scale, intelligent, and integrated directions.
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