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Design of Wheat Fertilization Decision—Making and Control System Based on

Quick Diagnosis
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Abstract: In order to achieve the accurate variable fertilization during the critical growth period of wheat, the active
remote sensing spectrometer named GreenSeeker was used based on nitrogen nutrition diagnosis for wheat, then the
fertilization expert decision system and precision fertilization control system of wheat was explored by established
the quantitative recommend fertilization model. The results indicated that the established fertilization recommenda-
tion model provided the theoretical evidences for variable fertilizer. The design for fertilizer recommendation system
and variable control system could integrate the wheat nitrogen nutrition diagnosis, fertilization recommendation as
well as the fertilization control with automatic functions effectively. On the basis of the design, running, and test of
the GSM network wireless transmission and the electromagnetic valve remote control as well as the automatic batch-
ing and fertilization device, which made the response time of fertilization decision—making system and the fertilizer
control accuracy reached to average 3.6s (<5s) and 3.62% (<5.0%) separately, therefore, the accuracy requirement
for the remote variable controlled fertilization was achieved. Through the design of wheat fertilization decision—mak-
ing and control system based on quick diagnosis, the real-time diagnosis and the intelligent recommendation as well
as the remote variable fertilization of wheat was achieved.

Key words: Winter wheat; Fertilization model; Decision—making system; Fertilization control

M BB 2015-10-28 N A o 9 S TSR 22— SN
EE& WA LR B E L5 H (16030701102) 5 % 805 22 1 it T AR o N S A KR R R
e ARB ST T T H (KJ2016A173 ) 5 2 BB 2 = s ol o s -
e A% 9 it T2 300 H (x2016058) i j? ZE Eﬂ; ﬁﬂ i IR A 7k AR {:“ éﬁ
PR 0 (19875) 95 UBT O R A P HE B A AT B A 1 R Dy 5 B
15 BB . N 8w ISR A TR R
BIEE M B9 ML, #4Z E-mail : xiaox@ahstu.edu.cn FHXT A% 85 04 3L T H 1) 4 38 BURE FiL 2 )9 400



24 B | | A A 44 %

PR A, A T R T SRR AT R R
s I ANVE TSI A R At SRS R R S A
oy a2 A s i e IS 2 B, DA T S B S I A A i
B! e, R TG 2 i A% T A 19 i 41 Sh i B
(NIR) FI Al WG BE (R (G B) B E /N 22 it 7 B AR
WA B B A M0 A0 50202 B 4R 0 it A 288
PR RS St S ASE R L e A TR AR 0 I N
050 A i B A AU Y | L SRR B
V2 PR B TR AR 2H A i AT ke 3 R 2, 52 I
Jiti HE B9 5 B A 5 d i, BT AN [a] X8 7 9
HE 2, ACHE J0 2 TR AR | 1 3l A 4 il 1 AR 2 1
B 4 o) i 4 T e A % T S A AR AR
4 Fhs TR 2L T S 30 R RS 4 o it ME e A DAL
B8 it A A A A AT AR e I ke 5 e S 4 o
ARG REA R S R, (R & /N ERREIRL
W ) S il A 5732 W AR A A R B I A 2
0 i S e SRR 4 5 i > A T A 4 22 st A
PR AR e MR ) R e AR, P O R SR iE AT
T H ) e A R 0 i A e SR AR R T
P 2R G800 A5 VR A B A, S B E AR
F R & /N A2 D SRR ] — A Al 0 728 e i M 4 2

1 ek K5 & it

1.1 B2 &gt
111 AARBKEMH

BA RGBT B 1 R, A3 B Z
MR A )2 SRR R E AR ML
FI 2l 2 it JIE 2B B L AT g AR R AR R L T
BLZ 35 . GreenSeeker '3 A Fl GSM #5 e 55 6 /4~
ST, E S, H1 GreenSeeker H S I 5 /N 22 i
JZ 0 3 — A AE 9 $5 %0 fH (Normalized difference veg-
etation index , NDVI) i A 2|4 51 FHL, % w1 FHL 42
WO NDVIAH S5, 280 45 30 A i AR A0 3 530 o e S
L, PEATHEAE AT s LU, K 1 B A LR
H B 2 & 1 B 76 o i IE WS 45 1AL 5 B, PR

L RN 3
NS = ot e |
@I’ W i
\;ﬂ @ ‘ e
%ﬁ = L

GSME ! !
TR AR A RS ] GE 3 R P
GSMP 4% Az |

- i
‘

&y D
‘
- |

E1 MEIEEERSSEIESRE

AndroidFHL

5 T SR ML K it S 2 o i 4> ¢ 3% B AT o R A A R
£SO ol 7 ) W o DA 10 W N8 2 B2 o 4
G AR P LA RS LAIHLR A VB A S .
G F PR G &, B A /N 57 50 5ol
N2 EAL SRR AR R T L
it GSM L AF 177 X, R A SRy fE s F
MLIEAT A5 , S04 /N2 1) it BB o 5 e 72 A 3h
P il b A o
1.1.2  #398 & %t

B PR R A T2 LT R X TR R T 1k PR R
RUESATIRAE B2 LAk i A R 45 . B8
J2E 2R FH 4 A 3 B0 B SQLite o SQLite K45 2
FH P A8 B 0 RAE BRI | PSR A B B
BEALE SR A R . 1 RS AT I, BOHE AR AR 2
FTTF A0 N B8 2, 5 W R AT A1) 2 08 P22 19 onCre-
ate J7 7% , I execSQLﬁ?‘d&“ﬁU@ﬁiﬁ?@*ﬁo 5
F T 5 R g AR S M, )RR G
SQL if 4] S B SQLite £ 4 v K Ao 338 fin )
B F Ak Ak (43 5148 ) INSERTH . DELET F1 UPDATE
WA SFEE, B RGN RA S E TR
Override J7 13k 38 BOSUPE
1.2 HERBRR RS INREEIRIE T

T Android B RE T HLAY /N ZZ it IE P36 R 50
SCI R B RE A P E M R G PR
TR (B 2) M D e 3 RN A5 5 A i) S D BB 4H W, M
MYCRBYUEAR RGO . AR RG24
X ARAF A NDVIE | H AR X AF B (07 B 45 5 R 8 M4
A5 B4 ) LB 3R, JT 4% e SR AR B ARG T L%
B, 308 3t A ) R e A S Bt A A o

14

= [ i |

el —

i
s |

HRER
2 HMEERRRFESINREL 1 E

1.3 AR RSN REE BRI IT
1.3.1 B FHIEH 2LRMH Tk



240 AR TN IR PO AS W A AL DR P R e v 25

A VR & 095 F GSM (RS i 4 il i AE
H ol hil 2 B R G, RG L5 & 3 Bros , 1]
9 T 1% 5 #2 i #% (Programmable Logic Controller,
PLC) 75 A Jok wfr) iz e &, 388 2ok 507 4 T B B b G
FRIE T, SC A F PR (24 DT = VO A1, 2 5
AN 3 AR ) o SR A AR 32 mm Y
A7 3 R R R (7RO 20 kg ) 5 R FHTHL R 24 V
I 20 W AT FE 200 mm 4 7 A H HL 5 560 15 B B
& I GTM900B JF % #) , #il Bt : EGSM900/GSM 1800
XU GSM AR HE AT i 4> o

GSMAEER BEAE FpIARR | EHE FRALBLR

L 173

-t e e e 3

‘ FE R IR LR ‘ ‘ FIRETR ‘

B3 AR A E

M HE AL 1 2l ) e R 4 1 AR 40 B R
P, AN & 4 ez, il 2R vt et 2 TG AE R
BL TR AL AR (AL L BIL bk o e 12 1 0 7 s 25 A
o

E4 MmAREBEEHME

-7 -k 3-BOMR AL 4R AR A

S—MERE AL 6Bk nf b I 775 FE
132 BZHEH ZRAKMFTR

Jit A 97 i) 22 8 i 1 T 52 BT X it I 2 ) G
378 T 4 o) R A i o W TSR R
mMESs, FEIEEAT

(1) 1% fay Dh BB A B - 3 o GSM A B 5 F= ML AH
T S0 M R W A AR e B T HIL Y i A D SR A S
Tl DI BE o W45 I AR G0 RE % I W 4l L R R
PRI AF B A5 B

(2) = 3H Ty AE - AR 48 He 3R 5 4 12 1 BE A 2
DA K B it B e AR, B I R o AR B I A
H R, A IE AT YR & IE I B RD RS A b A A
JEREHE R . A shis O 5 2 DL PLC o B F
H sl P47 I8 H AL 4 o IE AR 0 FCIE 26 ek 22 g I
BHE, T IE R AL, b 00 N} 5 42 il H 2 18] PA RN
JIEL Bt K A 55— ZR B A

THE i AE A 5 R

Jiti A A et = (7t A dk /) > e 4K

i A VR K = BB [ B o i /T S 2 ARG 1+ 1

Jites A FSF 6] = B RS B[] >< i A v %

Horr, B AR A% 4 0.3 kg 0.4 kg . 0.5 kg . 0.6
kg S5 o FAURC IR R[] F CIE B AL B4 5% stk ) L H
14 1) i O DA sk [ BC A A 42 8 5 T B RS el A
Vs fife Bt [ L 3 S el ML 4R RS 5 % b st i) A B B R
JIE 5] B 2H 1% o TC JE FE AL 2% 20 sk 1] 5 5 S 1]
SR U E IR ok /I O N N T

B A H MLy 2 1 L, PLC 325 i el AL 3 B
AR Q1.0 B Q1.1 A& 2% ik vh Jr =X, R4z il ik o
LR Ay 7 (I

A 1 H AL 8 = ok i A5 8 < 60/((360/T)xx)

Hrbx Lg%, T REA LM

(3) Wi P2 D RE « 28 G Xh i M 4% 3R A A s iy e

(4) 3l 25 00 S A - % it AL s 18]t A & L e

RUmiatt

WIS |!

H

e
G REAL R, A ROAC \

F3)
P S
B
| b K |
v
R AR B B, 5 B L CHUBLE O
v @
‘ BT BRI 1B I 1)

AL 4EfE.
N LAzl fiRs

o

A =TEIEEL

FE R UCHEIE

5 BERFHIERE



26 AoAb A& e BE s

4%

MR 25 26 0 S o 21
2 IR KE IR BRI

21 MRERRRZETSMA
211 B PonRAFEATRAR

Jit JIES R 5 3R 8 R FH % A P B 1 RN N AR TP
Y Android FHLIAE R4 (FF Linux V-5 ). &7
it - % 18 77 ¥ 55 S . Android SDK+Java JDK 7+
Eclipse 4.1, 1% F T Android 4.0 DA & DL I BE firh 5

RYRE)

\ e }—{ Bt %—{ Jp—
i v

‘ e 2R }—{ AL

WA

S RREY

PIER S| =eaenti

%IJ A

‘ DI H S TEHE R R i ﬁﬁﬂé;ﬁf \
¥
”Mﬁiﬁ% W R ‘ giﬁ%kmmﬁ‘

iu %31*75\12

I AR I
A EE R E
E6 RERFREETRE
FHl. & REBAEZ TR ME 6 iR
212 & pswAEiE 0K

ARG MR S v« % P s R FH AR R g
FHL, HAF R BB N B S, Huawei/C8816; An-
droid 4.3 IR AS ; &b B 2%, VO A% 5 32 17 W AF 1GB,
SMS 415 N E 30 GSM M 4%, il ve i R 458
1Y 2 v 28 G 3 AT AL B — A4 LAPK A% =X 1Y 3¢
P FEFHLh A2 e, 27 F L T g v H R
¥ B bR, T-46 fil 42 2 B A B AT S 21, 32 200K
2L 7,
2.2 mwh%%%‘"ﬁwt

1l 452 R G P 47 o AT S BT 28 8 o S 1 4K
PFA 4 i 5 38 o 2 K0 B ] ook it A s 1) it S

FEEH: BEREUHRKXS

NOVIfE: | 0.635 i
@ =

HFEIE (RE) 8 (kg/@) : 33332

[ms VRIS KRN, ]

E- 28 : 117.55647469680927 ﬁfgs‘ggwiumma
58 32.87686562886214 MR e
NDVI0.635
BBBE: 33352
I R I I I I 117.5547469680027
% 3287686562886214 © >

(a) il A 4 75 57 THT OEPSS HEE AT
B7 EEINRETHRE

13:00:36
20174F11 A 4 H

Meam e

HERSITE

R

il SR

W

FhuF R

IR

]
3

AR
222 Ffei R @K

T U0 7 LR U B YE R B U R Al el
X 22 % VE 3t 56 X (31°22/23"N, 118°43'49"E) i
1o AR DKIAL T 7 A B IR g AU 3F 2 ma A b X
T VR AT P38 K VT, AR A F, Ja T b A 2 X
A YR 15.8°CL AR TR £ 1 087 mm, TG FH
#1232 d,

2017 4E 3 A 14 H (NI 6 it it £ 48
HEAT MR RL H [H) 3K 55, 46 {8 H GreenSeeker 3K BB AL

221 M RABATRA
Unuﬁ( SR 8 TR W Tk g ks RS AN NDVIE, SR 5 (] 22 i S pe 3
F1 ERMROIIE
Wik4T  EIEmE R UM L e AL TRRMAR O GAEREHRZE LR A

(m”) (ke/hm?) (ke/hm?) (ke/hn?) (%) ()

1 325 280.2 259.4 253.2 2.4 4

2 415 270.5 258.1 246.2 4.8 2

3 358 245.6 226.9 219.8 3.2 3

4 425 264.2 249.8 240.5 3.9 5

5 298 290.7 272.3 262.4 3.8 4




240 AR TN IR PO AS W A AL DR P R e v 27

R G A e R da e PR e AT 4 o R ge kAT
Tt S o it S 0 3 A S ok B o R i 1 LA AR
D 7 AR A it AR Gt 2 R L2 1. AR PR
5545 1) 2R G v it I A o 35 bE R g S a2 D
4% ~ 8%, it I 72 2 Wi 17 Fof (R <S s o 4 1) it 20 2
AR B it JIE 24 v IR R TG T R A ARk K A VRO K
T TR B 0 K VR R R R R A R RS &
T B S B it B AIR THEAE A i, T A R
4 Jite A 4 31 1 22 5 2 3.629% (i IR $2 ) K B 5%
25<5.0%) , ik & 7% il A AR 2EK

3 Zkbiti

ARG T SR P M I i NE P ok o4k
et A0 A Sl IS ) G REBOR  SE I T AT
SQLite fY A 7Y % 2 57, FE F Android & RE T HIL 1A Pt
RERRGEWTT, 2T GSM M 4% 42 il ¥ # 1) 1)
2l 5 1 L DL SR AL 9 A S OO IE
PEMBITSE., REisfr SR 2 kR
RO AR, 8 Bt ) SRR R A, Bl
6 AL B e o 5 38 3 X i A 4 ) AR G0 00 e 1 A
Jiti A A B 9K, it IE 2R 456 el 1oz Bsf [ (<5 s ) il it JIE
P HIAE FE (<5.0% ) 138 2 4G i I A 220K, 9 24
it E R RS RE A | 55 Bl Ty AR, X R Y AR
SR A PR A S

S

Yo WL sREYEN L R, AL EUE KN B R B R
SHERAS ST HII]. FPF, 2015, 34(9): 66-70.

WK, FRIDME, B L AF BT R T JE R N 2 e
AEPEAN B v NV g 23 B 0], Hp ik B2, 2017, 50(14) :
2758-2768.

WA, AT 0, AR AR, S5 ARl i SR A 5T 1 A 0 i R

[1]

[2]

[3]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

BJ]. 3R, 2016,20(5): 748-767 .

Chen J, Chen J, Liao A P, et al. Global land cover mapping at
30 m resolution: a POK-based operation—alapproach[J]. ISPRS
Journal of Photogrammetry and Remote Sensing, 2015, 103: 7-
27.

Mkhabela M S, Bullock P, Raj S, et al. Crop yield forecasting
on the Canadian Prairies using MODIS NDVI datal J| . Agricul-
tural and Forest Meteorology, 2011 , 151: 385-393.

B SR /I (X7} P & N 1 S S W <
BT AL B 2441, 2018, 49(1) 1 1-20.

Yao Xinfeng, Yao Xia, Jia Wenging, et al. Comparison and in-
tercalibration of vegetation indices from different sensors for
monitoring above—Ground plant nitrogen uptake in winter wheat
[J]. Sensors, 2013, 13(3): 3109-3130.

B BB S0, A, S 2BF)-24 AR R4S e IE
BB 5 IR T A LR A2, 2018,49(5) : 84-92.
TR/ B B, PhIEIRE S5 L 4/ 8 it AR BIL s o) 2R ¢
M5 IR ] A0k TARE A4, 2015, 31 (3 1) 2): 88-92.
B XA BT AN S BUIR B R B, AR AL
Fh##,2017,42(3) :58-62.

CHEN Dongyi, ZI Fangju, CHEN Xiaoren, et al. The agricultur-
al technology for manuring and sowing simultaneously applied to
summer corn “Jinzhengda”[J]. Agricultural Science & Technolo-
gy, 2017, 18(1): 110-113.

WEER S, Bk 3, T/, A R A o i A AL HEHE A
AEZP AT SER (], AR U3, 2017, 48(7):97-103 .
AR ARG, BB RIFREUKE T AR AR JZE ND-
VI B 577 A1, A AR 4z, 2014, 45(7): 231~
236.

AR, BB K LS MAERRERIZE ST
A A HURE 4, 2014, 45(12):209-214 .

PR R, BETINER,F. DR KRG
X[ AL A /N T SR RS M R IE RON M R[] v
[ -3 50k, 2017(5) :51-55.

A A L AR ORI G A TG A %
B E L Z21.201220219942.5[P]. 2013-01-16.



