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Abstract

For finding a way to guard against theft and operate irrigation and spray equipment automatically of
remote orchard pump house, an intelligent monitoring system was developed and tested. The system can
accomplish two functions, including telephone dialing alarm and remote control with micro controller unit
as the core, with dual-tone multi-frequency remote data transmission technology. The system was tested
in the given orchard and it proved that the successful rate of accomplishing the functions was 96. 5% , the
alarm average response time was 4. 58 s, the remote controlling average response time was 23.27 s, and
every time the cost of communication was the normal telephone fee. Experiments show that the system can
accomplish its functions and satisfy the requirements of guarding against theft and remote controlling
irrigation and spray equipment of orchard pump house.
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Fig. 1 System block diagram
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Fig.2 Simulating pick up or ring off the telephone circuit
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Fig.4 DTMF signal transceiver circuit

(ST A R 2.4 V 247, R WAR /N (L
KB TR E S SR B B, B A A IR L TE A IR
Blo BT PRIE MT8880 & i ) DTMF {5 5 1E % fi
Hh, 7E R I B2 A — A~ B LM386 41 11 ¥ A5
KHL Q& 5 FiR

| PORTI

Us

IN+ vour
IN-

PORT2 3
2

GAIN
7

BYPASS  GAIN
f VS GND
C12]+]5y  LM386

10pﬂ\
-+

100 uF/ 1+

BS EHOR H
Fig.5 Audio frequency amplifier circuit

2.6 HITHRS

FE G FE R A, B ATUAR 38 A B B S
il 48 5 S | E R0 55 B A BRAT AH W 1Y T OGS A
Horp g 1.2 TR L TF OO0, B0 3 4 il s
B OG5V TR 150 25 1) P 10 IR A s 1 B R 5 5 O OG L BK
5.6 Ji 2k T A OG5 55 B A 114 L S AL R 45 ] g
FBRIT R
2.7 BERMEBE

W APLUS 28 ®] 4 7™ B & & & 8 A
APR9600 S L1 ¥ sk it Ui g . 7E4k 5 =2 Ja W #l
ot i S BE E B T Re, ] Sk i s S o Rl L
FHAZS R LB P MRS5S . RIEA RS
RETT 28, EFRITAT 4 Beds il oy =, 88 B B s i il [

Fek 15 s Bt s B i MSELL S E 1,
MSEL2 3 & 0, M8 i 1F 35, ¥ i 7 % Ol A
M1 ~M43| 5 8 Bl P10 ~ PL.3 3545, 2 & 5
R T E oh 3 N e M TR L R G A 2 L
) TR0 7 S 16 X 5 D 67 o B R 4
155 1 RISV 5 % 0 B

3 REHm#Hirit

ARG B E AR F R CE N A BT
J Ak Ab B R e T R TR e MR F AR BT
FEFF o
3.1 XEBF

RO H et tr Wl iR Ak , SRS AR GUOE R AR D 4
PR Alarm flag 1R 42 K 40 Ring times, #5 Alarm
flag o 1, RGP, AE WY 1 s SR )58 BB CE
O B AL, FRAE IS 1 s 2 J5 0 3k 5 4k B 7 R
5 58 UGS VA IR 5 3 T R RO S R B
Jai B E CE g 1AL, TP . A iR IR
U Ring times J8Jy 0, 28 4 5 M Hh Wy i) 17, 3 3 152 5
CE 2y O BESUGAL , 48 5 9 JH Ok v Ak B 7 72 5, PR A
AL, I 5 IR R 2 KB Ring times iy 3 JRH H
Wi SRR R A 6 FTR

[ NTO . INT1. 10 gtk

G

Y
| EANO, Alarm {lag K0 |

[ it 1s, CES 0, 4L 1 s |

[ sk s mrrT |

[ AmiEE R TR |

[ ceEli, Eal1 |

Y
[ cERo, EAJO |

[ Ak rRT |

[ CE1, Ring times Y33, EAJy1]

K6 FRT7RER
Fig.6  Flow chart of main program
AT
(1) Alarm flag S & i br & A0, INTOR R H 2



166 g Ak HLOM ¥

2012 %

H1,

(2) CE i L il ik, 1% 6 S 0 WAL, 1
AT HEEAIL

(3) Ring times 3 £ U $Obs 2 37, 9 6 (K
3R 3 WISk 0.
3.2 EENBETER

N b P TR Ol v TR 45 A BRI SR G
W2 TR SR A, — Lt L 5 B 1) B 1 WL 2 2 o
AR 5535 SR 15 5. 45 INTOAG 2, W % 5 2 4% b7 o
Alarm flag g 1, [ i 56 A oo o o7 9 45 7
3.3 %ERETFER

$ 5 b BT T K 5 B DTMF i %505 1 T AF
WA, 5 RS SE BT 10 WU SR PR R % . BT
JERXE R R BEAT R I AL , SRR K 1 AR
Sy DTMF W3 SR, BB 1 s 5, 40 07 ol 46 2% 3 2
TN, RN S £ 75 0 F 0 4 5 4 e e
5 A % IR A R A A T S R RS
R U 4R S8 2 R 2 I I 10 s 5 B AL 4R A
B, 3 b TR T 4
3.4 FELEFERF

S FiL b BT TR 1 B DTMF i % 5t 1 T4
RS Ko 0 P P A B L R0 P A B 45 9
AL ALY L M R AL B TR R R, R
G5 21 308 5l 1 ST R A R 4 R T P A
WD A R, A3 U A A T iR
U TR 7 445 O 5 45 2 B T B, 2% 9 0 PR 3 4% P i
N A T AR S | T R 2 13 A AT AR 11 T
FFfE"

4 RERKE

PR s R M R AR ) AR M T T R
IR Lt 2R B R AT TR A

(1) 38 2 B B I 1 . 747 PSTN A1 PLMN H 35 [+
2% L i 10 DX, 12 AR 0 I e 4 B R AN A2 PR

(2) HL B ds A7 ] S P00 - v B 2 B 52 B P
P 96. 5% o Forh 41 L i - B AT T Y [ E
LG S50 U, U 49 I, HAT FHL S0 Wk, i 24k
A8 U5 1A LI - TP ] E H R A 50 I, )

49 I, FHLIE S 50 U, i) 47 o FHFHLEE T
JE LT 2 B AR B R 1) B R AT DR L
Pl /D vl 3 ECP LS SRz .

(3) FEL g% Mg 7 I [0 5000 3 - 4% S i 86 - 249 g b g
[E1) (2 0 1 17 D0 T A D B 4 {5 5 =405 58 K
B[R] ) g 4. 58 s 5 36 A 442 il Y- 29 0 Sz iF 8] (2% 3 il
8 D0 T DS I 21 9% 4% 15 5 22 30 42 45 1) S #) ek
[6])  23.27 s(BE # A N 6 i, #Efil55% h 107,
fBE B T i A — U ) o A1 R B T L I ] -
T AT 5E 35 20 UK, 7 249 0 0 IF 8] 2 4. 06 s, 3K
ITFHL 20 U, F- ¥ i iz 1 6] S 5. 09 s, P 4T F HLo
O Fsf [ W% R 32 22 PR O T HIL L T v 3 5 A
3 (7 BT B, WY A ek D R R RE I R (] 4R R R
W o7 328 € 5 T A L 8% W) ML AR [ < T PAY ] S R 3 A
20 W, FHLIE i 20 U, F- 20 S 1 [8] O 23. 27 s, 3%
A LSS WD IO P ) 45988 D DR T O 6 6 HLARR Y i3
ST 3 YR O N W R A UL BIL (A
PRES Tt IF 1) B R 5 ), 5 B 488 o W 7 o B ) 4
B BRI % UK/ o 38 o LR NI R G %
F A IR 8% BB D 1, DS 349 o 7 s ] ] 3k 5]
13.27 s,

(4) 30 A JIAR I 3 38 15 B AR AR, 3 03 5 T
FAE 1 min DL, A0 A6 2% 18 5 L35 s F ALY 1 min
W,

5 &%RiE

RGUR MR HUPE O R A, SR R 4L 50
2 AR M I 5 5, DTMF Wi %t A 58 i DTMF
F T S I MR, TR RGOS A BT IR R R
F ORI S o % AR GE AT LA S B IS 4R S 4 AL
A 1 P K S A, DA T fef 2R Bl A€ B 1 A 3l Ak A G
NACE B Al fE . 2 R B e I 52, &R 40 ) g
SEBL R I Ry 96. 5% , 4 e P K w N I TE]
4.58 s, g R 4 1l F- 42 0 O 1 JE) O 23. 27 s, 3l £ X
ity AL B [ E LG BT HLAY 1 min 35 3% R 45 R
T ARG AT R E , 1B AN 2 BRI, BE v
SCBL LI AE L RE W AL R BE IR By PN Bl R O A A
RN A g

2 £ x #

U RMER, B, JEASIE, S5 il SR el w2 e R4 ) R L[ C /7 58 = AR AILBR 5 it 25 1R [l B 2 R E 2208

SCAR. BT R R A A, 2010.

Song Shuran, Ruan Yaocan, Hong Tiansheng, et al.

Spray pesticide constant pressure controlled system design in

mountainous orchard [ C] // Proceedings of 2nd International Workshop of Plant Protection Machinery and Application

Techniques. Beijing: China Agricultural University Press, 2010. (in Chinese)
2 BMELL. T GPRS MM BENIE R R BT 5L BT Rk, 2008, 36(18) : 7931 ~7 932.

Zhao Yinghong. Design and realization of intelligent monitoring system for greenhouse based on GPRS [J]. Journal of Anhui



fOBkTF % . T PSTN Il PLMN 5 el 5% 57 B RE MG 4% R 4E 167

10

11

12

13

14

15

Agri. Sci. , 2008, 36 (18): 7931 ~7932. (in Chinese)
Erdal Bekiroglu, Nihat Daldal. Remote control of an ultrasonic motor by using a GSM mobile phone [ J]. Sensors and
Actuators A ; Physical, 2005, 120(2) : 536 ~542.
Jik, FRSCRI. BT GIS HiR R AR KA PRI R e (V] Rl LFEA4, 2008, 24 (M) 2) : 54 ~57.
Fang Tao, Zheng Wen’gang. Remote irrigative water use management control system based on GIS technology [ J].
Transactions of the CSAE, 2008, 24 ( Supp. 2): 54 ~57. (in Chinese)
XITFEE, WM. AL FOUEGMRE RG] BITABeE 4R AR, 2006, 27(5) : 78 ~80.
Liu Shijian, Zhou Xiaoguo. Microcontroller alarm system based on SMS [J]. Journal of Minjiang University: Science and
Technology, 2006, 27(5): 78 ~80. (in Chinese)
EFH, RRE. &T DTMF (98 fER G &l dr it [T]. BUR FHR, 2007(20) « 189 ~191.
Wang Xiuling, Wu Wuchen. Design of intelligent telephone control device based on DTMF [ J]. Modern Electronics
Technique, 2007 (20) : 189 ~191. (in Chinese)
KR, BTEE. AL A ShAME M RGRIBITET]. RL AR, 2008, 24(7) : 119 ~122.
Zhang Xiaohui, Zhao Baitong. Automatic reseeding monitoring system of seed drill [ J]. Transactions of the CSAE, 2008,
24(7): 119 ~122. (in Chinese)
MR, AR, PRIEAE. JET GPRS MM FKEN B MR Geieit [1]. iM% 4, 2008(3) : 65 ~68.
Lan Linjun, Huang Jihai, Chen Shengjun. Design for long-distance household guard against theft monitoring system based on
GPRS [J]. Computer Security, 2008(3) :65 ~68. (in Chinese)
Sonali Bagchi, Sanjit K Mitra. Efficient robust DTMF decoding using the subband NDFT [J]. Signal Processing, 1997,
56(3): 255 ~267
XA, XUHR, Dk, . BTSRRI B A R B[] RO LA 2 4R, 2006, 37(1):
101 ~ 103, 117.
Liu Shiguang, Liu Jianmin, Ma Jiwei, et al. Design of long-distance measuring-controlling system based on topological
structure for agricultural facilities [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2006, 37(1) . 101 ~
103, 117. (in Chinese)
Yang Shuanghua, Dai Chengwei, Roger P Knott. Remote maintenance of control system performance over the internet [ J].
Control Engineering Practice, 2007, 15(5) : 533 ~544.
Subramanian V, Burks T V, Dixon W E, et al. Sensor fusion using fuzzy logic enhanced Kalman filter for autonomous
vehicle guidance in citrus groves [ J]. Transactions of the ASABE, 2009, 52(5): 1411 ~1422.
TRy, BEhk, EARAE, . I AR BRI PR B R B A [T ] AR HUB AR, 2003, 34(6) -
160 ~ 163.
Yu Haiye, Ma Chenglin, Wang Zhenhua, et al. Present status and analysis of remote control of greenhouse environment via
internet [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2003, 34(6): 160 ~163. (in Chinese)
Writ A, BtisiE, RO, % EEEBEEREERGI]. RYLITR, 2005(4) : 124 ~127.
Chen Haisheng, Hong Tiansheng, Wu Weibin, et al. Remote monitor system for temperature moisture in greenhouse[ J].
Journal of Agricultural Mechanization Research, 2005(4) : 124 ~127. (in Chinese)
REER, Ev AN, BHE. BELERERGEREEZ OB 1. R TRES4HR, 2003, 19(4) : 259 ~263.
Chen Jian’ en, Wang Liren, Miao Xiangwen. Research and development of remote communication interface for greenhouse

data acquisition system [ J]. Transactions of the CSAE, 2003, 19(4): 259 ~263. (in Chinese)

(#5196 T7)

6

Singh C B, Jayas D S, Paliwal J, et al. Detection of insect-damaged wheat kernels using near-infrared hyperspectral imaging
[J]. Journal of Stored Products Research, 2009,45(3) :151 ~158.

Zhang H T, Mao H P. Image recognition and classification of the stored-grain pests based on support vector machine[ C] //
Proceedings of Information Technology and Environmental System Sciences, 2008 :1 217 ~1 221.

TRLLHG . HET ] WG £ AN E S LA A B S B AR BRI S [ D] B YL IRORE, 2010.

gL, BEP, KRLLTE. B B RO RS IR R (] R PLETSE ,2010,32(10) 122 ~ 125,

Han Liihua,Mao Hanping,Zhang Hongtao. Research for the vibrating sieves property of the Coleoptera stored-grain pests[ J].
Journal of Agricultural Mechanization Research, 2010,32(10) :122 ~125. (in Chinese)



