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Abstract : To address low efficiency, inaccurate monitoring, and high costs in three—dimensional agriculture, a
lightweight embedded intelligent picking and environmental monitoring system is designed. The system
uses a K230 vision module and STM32, adopts YOLOV5 for fruit recognition, a robotic arm and 2D
pan—tilt for non—destructive sorting, and LoRa with 4G for remote data transmission. Experiments
show fruit recognition confidence = 0.85, grasping success rate 93%, damage rate < 2.5%, and
response delay <200ms. The system is low—cost, lightweight, and reliable, offering a practical solution
for hilly three—dimensional agriculture.
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if flag == 0: # HHIFFER
uart.write(bytearray([0x55, Oxaa,0x00, Oxfa]))
if flag == 1: # ILBIEE T
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float pid_calculate(PID_TypeDef *PID, float CurrentValue)
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{

PID—>Err = PID->Target — CurrentValue;

PID—>Integral += PID—>Err;

if(PID—>Integral > 7000){

PID—>Integral = 7000;

}

if(PID—>Integral < =7000){

PID—>Integral = =7000;

} /7 BT BRI

PID->PID_out = PID->Kp * PID—>Err /* [tfi */

+ PID—>Ki * PID—>Integral /* f4) */

+ PID->Kd * (PID->Err — PID—>LastErr); /* {53 */

PID—>LastErr = PID—>Err;

return PID—>PID_out;

¥

4 NS HURE RS

STM325E I #% #r H120ms & #1 /9 PWM fic ¥, fik 5
500 s ~ 2500 ws KR 0° ~ 180° o 4 Brafi M £ Ji 2 45 1k
200 S HUNERL, FEIMTRIERY . — 4R SRR 517
BoaER, SERdRE . U, KITTTE . FIALX s,

h. REXBEASEIHFS

(—) REBAMBE - =4 — IT—1K1LZEHE

F K230+STM32ix &4 i NG, BUES LR
BRSO, sl PATHUIRAE—R, K2304
Mol YOLOVE R, STM32 A St PHIREHIFE &t #k
PRI, TIREAR, A WARISE, 1A T bz AR AR R4S
(72 AL R R 5,

(Z) VBB TRIME + —HASHIE

HUE TSI = G2 8h 5k, I PITH L G ARl
Felh e TUaE FUE N R SEANE, SR BRI T R G2
SIfeh LIRS, TR RN, AR AR T 2R,
AL, AN

(=) aRBNBRESEHTEREE

EUE SR DAL 22 DX, I Emiskmi2 iscde, A
RoBE TAFEEAL, IBEHE R, BEIHEFIXIERG T PID, R/RE
JEWRI S BERAN, TIHEEIAEN, AR Bk T,

(M) SESHIERSSITRERE

SRR IREEHE 2 R R — RS ARG
FERSEEHAHE, BEER LoRa+4G BAAMW, TR -
LRGSR, (R AR FIEN R s A T s

7. SEEARLER

(—) REiRBIMEAENI
Z TR, RETR FE, HFX =LA

FAEEAMET 0.85, 60% WS FHERERA T 82%, IT-HGE
JIHERR, WhE S 2R R AR IR TR

(Z) RS 5 aENi®

SRR o, IR T3 93%,  H L4555 4 il 7E
2.5% LAY, Wi IERAEI 200ms, T HAEE LR TAE 4 /N
AR, VR R SRR

(=) FEWN., BEUSSHILESR

LoRa fl4G M & i ZE IR #B (LT 200ms, =50 R FE A RUE &
=2km, RO < 1%, IESECRER, BERG. RO
HLUNE 5 iR

5 RGEYAHN LY

t. &RiE

FIRE SEARAME AR . WEIAE | 0B B A T 42 1
AT T PA K230 STM32 410, il 2 B H BEHLECE I
THRRA IR EERII S R GRS, ST E R IR JoR
Rl Ay AR IR AR IR R G . LI R, BB
= 0.85, MHULINZRI3%, HUHEE< 2.5%, il WAL H TR H /N
F200ms, XERGEEA. KR, SHE, BAFH EEY
PRAN A REAHAE— AT T T

24k

1] B, Bl SA R, % SEACRRLE ORI S IR S R SRS 0] Rl
TR ,2023,39(04): 1-15.
[20 R%E | B4, HERAE , %
TR ,2025,41(13):207-215.
[31 KR, s, X%, 5 e YOLOVSN AR 52 Az S UL FARRR (7).
Al TREFR ,2025,41(09):143-153.

[41 4%, SISE |, F5 , & Bk YOLOVSn SiiiE sk 5 B LA Hops s
PBITTHE (). A TREAR 2025, 41(02): 206-214.

[5] WRCAR , D BBt | & ORISR R AR T R St ().
Al TAREAR |, 2025,41(24):63-73.

[6] ¥ A8, BURE , R P, S — Rl ) 22 45 A 22 o SR R 8 1 800t (00 BUAR R i T
2 ,2023,(10):120-125.

7R, &34 AR, % BT 2REEGIN AR R RS ). Ll TR
2447 ,2023,39(10): 175-182.

[8] Aeiihife , ZEFkH . TR0 B (5 FUORBEA S SLAM St (J). ol TR
2L ,2024,9(02):133-142.

(9] JLBCHT | EAESE , FEHE . FET LoRa ARA H T2 SRS R 0% (1. Tozk
HUTRE ,2023,53(02) : 456-464.

[0 BT, JEIUL, 250, &5 UM AR R . PRt Skas . skl (ot
),2023,5(04):1-15.

2 LEGHE YOLOVS B0 s el 77k ()] AT

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 067



	基于多模态感知的立体农业智能采摘与环境监测系统

