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Field Cotton Yield Prediction System Based on Android Mobile Phone
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Abstract; Cotton is an important economic crop in China, and the prediction of cotton yield helps in
economic regulation and regulation of planting patterns,thereby improving production returns. At present,
traditional manual production measurement methods have problems such as high labor intensity and low
measurement accuracy. To solve this problem,cotton images after spraying defoliant were selected as the
research object,and relevant datasets were constructed. At the same time, the calculation formula for the
number of cotton plants, cotton bolls, and single boll seed cotton quality per unit area and the improved
YOLO v5 algorithm model were used as the core algorithm to design a cotton yield prediction system
based on Android mobile devices. Image information was obtained by choosing to take photos on a mobile
phone or calling an album, and performing data analysis and processing on the target image to achieve
cotton yield prediction. Using the detection box of cotton in the image to detect cotton bolls, the cotton
yield per hectare was automatically calculated based on different soil types. Compared with the actual
yield, the average error between the actual yield and predicted yield of seed cotton and lint was
122. 01 kg/hm* and 57.98 kg/hm”, and the model had high accuracy on the mobile phone. Compared
with the original YOLO v5 model, the accuracy P and recall R were increased by 19. 58 percentage points
and 16. 84 percentage points, respectively, with values of 90.95% and 73.16% . After comparative

testing on three types of mobile phones, the system ran smoothly and the yield prediction results did not
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differ significantly. The results indicated that the designed cotton yield prediction system had good

performance in field yield measurement and algorithm operation, and can provide technical reference for

cotton yield prediction.

Key words: cotton; yield prediction; Android; algorithm; model

0 3|

WAL EHR P REENEFEYZ — EREE
9 Tl SR A S 5% T A R A E L 2022 44
e K 2 B 2 5,977 x 10° AR K e e 5
B 20 0% R 6 TR I X A B 1 % 2 000 B A
wE, MR AZ Z MR, 02 H
3 A DR R R A B T R R R L R R A S
BB bR B RS R T A
T HH ] JE A R AE  FEFE 55 Bl B, DU A50KS i B2 A%
S A) R, oK PR RS R R i R R O ik G R
FH,

UL AR, N TR B 1 AR i 07 J e T B, B 4
AT BE 2 2] (el %, 45 Ak 22 BB 58 N 5% %t
Ml 0 A o L P R A 7 AR TR TR R
Ab PR B AR A AL ™ A I 5 vk T DR v AR I ik 2D
N TG A 6 0 R 45, 8 1T P 4 0 5 0 A
Ay g o AEEME R B AR B ARG AL 2=
D7 )2 0 T AR AEAS I, LT 45 (i Fil MobileNet
F1 CenterNet P /4~ I & 2% ) B, 25 & J6 A #HL
(UAV) FR I 4 46 0 0 Bk 28 4 i o JH G
AN AN TR) 4 B2 i ) 5 4k 4 X B R PR BB AT T VTR,
Sy ARl B H e PR A R 1 U R R R T A
MEEE . XU Y IR % T — A& B 2K
205 AR 2 00 D50 PR e T 9 4 6, MR
T2 By A 1 B A S S TR S
Peh TR S S0 BT T R A R R,
ARG I 5 7 o BE G 45 Bt — R Ak Faster
R — CNN FIECE 34 58 B A A6 BF A= 2 B3R 45 2 3 07
2, T DAAE AR [R) R A AF T TR 00 A% 46 %)) v A 2
BOSE T R BRZ %R . FUE % JF & 7 —Fif
R IE 24 ) 503 38 5 B% s AR AL A TE A BLAR B %, 1
FHUI 250 YOLO A 53 & #1 DarkFlow € B B2 Fl i 4%
WK 21 AT IR R AL, R 3 T AL A A% 7
RS IEAY . Bl A AT Ok B R R
T 2L 4% 5, X RR AR B 4 Fl 2B 3 300 0 5 2 0 5
HPEFT AT ARG I TR A6 A T A KRS A
MRS K, OH 45 R T —FiJE T YOLO v3 [
o e 00 A5 Y ) Al A A R RR T BORE 4 MBI R
SR, N T A A I 30615 B o 0 PO 405 51 7 B A Y
A5 5 U0 o R O 43 B E LRI EOR AE B bR . FENG

il

SR FH G AL R A0 245 Bk 28 I 45 BB F R T
— b SR A R AL B 2 AR AR TR

W& Android =MLY K, 4 Fh K H APP 15 5]
TP b A T 45 S8R AR T HL RS Bl s G 1
SRzt A AT D17 R L R R
IR 42, 38 i 2 iF MobileNetV3 [ 45 A5 A 3 35
B 2R sy, ST 2 R AR YR R E RS A L
Gr2 . XUTTEAEN ] Android JF AR, T & T
— D SEEHMERER SR AR YIE GEIR I R G, X R
Xt 35 Bl 135 B A AR 4 0 1) - 35 U0 oE 1 2 5k E)
85.3% ., FRMEHE"") & BT AL G K M Oy 2 7 IR
SRR RN A AR Y R HME LS 2 Android
KR P AR AL B4, L CTF1931 — RGR i 1, 25
A5 8 S B 48 JF & T 36 F Android F 2l ity 1) 8% 5%
o o R B ARSI R e, P AT DA o B A
J5 1% 5 R AR O R B A S SO B R . DA b
J5 3 EAR AT LLIE 2o F AL 1 A HEAT R (R R i T
FERSRIE F AR AR R, 5 350AE T L s n 280 R o
BATGNE AR K AR R RS TT N
P70

BEXTH AT Android s 4% A 4 46 I K 7 B 100 R
GEAFAE W 5l [ 10 1, AR SC LI 6 o 5510 5 004 465 46 A
I FEXF G2, %o AN ) - 18 24 78 e (10 463 46 AR R A7 4 2%
Tl VEEHE 5, 45 &5 YOLO v5 5575 B 7 3F 47 i 46 11
S0, 3 2o A3 AT LA T AR e A AR AR B R AR B DL R
Bz K 5 i, K4 28 Android Sty A A 7 i UM R 42, K iR
S TN 5 R 0 B A R A 4, X AR TR A HE 2SR Y
WAL 7 f AT 0

1 MRS5S ®

1.1 HiERE R E G E

+ g b VR AR R AR K R BRAE W LR
G3 WSCR 43 BE L O A R K A R AR D
77 Rl BT AR R B AR R, BT DL AE AR AR AR K i
T2 R R AR R AR SR A I 2 5
o, P AN [R) A 1 25 80 g [] — A R 00 A AL 7
HEAT T o
L 1.1 A48 I )l

DLW 58 AE 7 15 S B — O (BT 2Rk i)+ A
3% (40°62'N ,81°33'E ) Jy W5 X 8, th 4k % 45— Fb
R B, ARV + R 4 5 4 i o A



254 o 1 R A= 20234

T AE ALK i g — MR HEBR TOKAEIN R T4, & EAE A BEAK)S | 258 IR Bl S A AR 25 5, B AAEAR
SERE AT SRR 1 o, AR RS- RPN R SR ZER.

1 KABRETENEXERRERFTSSH

Tab.1 Physical and chemical properties and basic nutrient distribution of soil in experimental area
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Fig.7 Interface display of cotton yield forecasting system
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Fig.8 Prediction effect of cotton yield
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Tab.4 Comparison between actual and predicted cotton yields kg/hm2

Hh AL + 3 S BrRE AR i S B R AR I A A i T e A v i W2 O/ B i)
1 it 7518.15 3 346. 80 7 665. 30 3423.45 147.15/76. 65

2 7w+ 7314.30 3033.45 7 191. 45 2999. 40 -122.85/ -34.05
3 1+ 7970. 10 3263.10 8 101. 80 3324.40 131.7/61. 30

4 W+ 7 486. 80 2 993.25 7343. 10 2913.90 -143.70/ -179.35
5 e+ 7 922. 85 3513.75 8 067. 45 3573.40 144. 60/59. 65
6 W+ 7478.13 3034. 64 7 496. 72 3053.17 18.59/18.53
7 it 7 503. 62 3047.55 7 666. 88 3 108. 47 163.26/60. 92
8 HE 1 8132. 14 3 408. 96 8279.43 3492.62 147.29/83. 66

9 A+ 7573.35 3052.92 7 494. 38 3005.19 -78.97/ -47.73

4 Al 45, il TR YOLO vS AR BUAE7E —
S TR A IR A1 00, 0T A5 K R RN B AR T 38 7 e R
24y 91k 122,01 kg/hm* H1 57. 98 kg/hm” , 75 52 B i
FH b T 7 S B 7 2 R K, T DA AR S B
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i 3 AR AC & 19 Android F-A1L i 47 %) Lt Il

o IR S Fro, 3 AT AL I A (8] 72 2 400 ms /¢
A, T AL B B [ e R hn g R v, 2
IR 2 T B AR P R 22 5 kg/hm” AR
PR 22 2 kg/hm® RS AR W] 1 AL IS £7 46 0 77
TE—E W 28 5 (022 S AL, REIIT R AR AL ™ &
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Tab.5 Test results of different types of mobile phones
FHLE Rkl iy Vg : FFA =/ (kg-hm %) _ : B AR i/ (kg-hm ~?) _
ms Tt Bt Bt wt R e
JNK 13 2419 7315.30 7 664. 64 7978. 45 3072.43 3219.15 3350.94
= /& Galaxy S23 2438 7310. 45 7 669. 45 7 980. 38 3070.39 3221.17 3351.76
1E ) Mate20 Pro 2399 7314. 60 7661. 80 7979. 64 3072.13 3217.96 3351.45

(1) i % B 2% 2 J5 % A1 Android JF % £ K
LGS & 807k, B IF & 7 AL R T AR 4,
ARG LUTE B LR TT 58 B0 1 4B 1R 4 KL
B 2 B, U0 AR AL B AR A% B, Rk AT AR AE 1Y
SETRILIS

(2) 3@ xF PC i YR AL AR F1] Android 3 IT %
Jr AR AT PR RE R U T R S R R AE A S

i & AT VR 7 o WO A AT AT M

(3) 2ok X 5 AT el itk s, R 0 i R R A
[ 4 90. 95% F1 73. 16% , 76 WL 77 45 Fl 52 B 7= i
HEAT X LE IS, KRR AR AR P 2 R 25 A i R
122.01 kg/hm* 1 57. 98 kg/hm*, [7] i5F, % b A [7] 1
Android =B B8 M 2 45 5L, K AR B 29 2 400 ms,
H T LA B 0 O (], 7R i 480 # v, 7 R AR
FEAE R 22 R 5 kg/hm® | B R R 25 2 kg/hm? ]
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