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Machinery for monitoring the integrity of agricultural crops
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Research Title: ............. Machinery for monitoring the integrity of agricultural crops ......

Researcher: Assoc.Prof.Dr. Attasit LASAKUL

Faculty: Engineering Department: ....... Computer engineering

ABSTRACT

Currently, the NDVI (Normalized Difference Vegetationindex) value is very important
value for indicate the integrity of agricultural crops. This value can be received by using high
quality NDVI camera. Due to most of NDVI camera is very expensive and'it’s difficult to use
by people. In this research, proposed the method to implement the NDVI camera by using
the low-cost Embedded devices and special NDVI"analysis programing. This camera can be
used to take the Non-IR picture and then: processed to detect the NDVIvalue easily. By
designed, it’s easily to used and have a small of size. This device canbe carried by people
or by installed on a small drone in order to take the digital picture for processing. This

prototype should be veryimportant for continue developing to use'in the real world

Keywords: Embedded system, NDVI (Normalized Difference VegetationIndex)
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[4] https://www.raspberrypi.org/products/raspberry-pi-3-model-b/
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raspberry-pi-camera
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Ras ber Pi 3 Dimensions EIE m e nt IL'

0 d e B 85.6mm x 56mm x 21mm

4 xUSB 2
Ports

40 Pin
Extended GPIO

Broadcom

BCM2837 64bit
Quad Core CPU
at 1.2GHz,
1GB RAM

10/100
LAN Port

and Audio

Bluetooth 4.1 Output Jack

MicroSD /

Card Slot

CSI Camera Port

Full Size HDMI
Micro USB Power Input. Video Output
DSI Display Port Upgraded switched

ower source that can

andle up to 2.5 Amps

Tuganaunnasilefa Raspberry Pi3 B+
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Technical Specification:

e Broadcom BCM2837 64bit ARMv7 Quad Core Processor powered Single Board Computer running at
1.2GHz

1GB RAM

BCM43143 WiFi on board

Bluetooth Low Energy (BLE) on board

40pin extended GPIO

4 x USB 2 ports

4 pole Stereo output and Composite video port

Full size HDMI

CSI camera port for connecting the Raspberry Pi camera

DSl display port for connecting the Raspberry Pi touch screen display

Micro SD port for loading your operating system and storing data

Upgraded switched Micro USB power source (now supports up to 2.4 Amps)

Expected to have the same form factor has the Pi 2 Model B, however the LEDs will change position

Raspberry Pi 3 GPIO Header
Pintty” NAME NY ‘d A/ NAME . Pin#
o1 3.3v DC Power ore DC Power 5v 02
Oli-‘_GPIOOZ (SD_AIT%E)- Q) \\ _D_C Pawer 5v b —04
05" “GPIoo3(scli, 1#C) O | | " Ground | 06
07 osGP100a (GPTOJGCLK). T | 1))\  (TXDD) GRIO 4w 08
09 Ground DG  ArxD0)(GPIO15.~ 10
117 "GP1017.(GPIO_GEND) NI (GPIO.GENLYGPIO18~ 12
43 GPIO27(GPIO_GENz) (KM - /| “Ground 14
75 GPI022)(GPIO \GEND) [MCIEIN (GPIO GEN4) GPIOR3 16
17 - -3.3vDC Power | MCBEM (GPIO_GENS) GPIO24 .18
o om0 vio MO Ground 20
21 GPIO09 (SPI_MISO) OO (GPIO_GEN6) GPIO25 22
53: E_PI—Oil (_S,ZELCL—K) DO (sprEo _N) _Ggiogé_ :24_
25 Ground D © (SPI_CE1_N) GPIOO7 26
27 108D (1aC 10 EepROM)RCIOMO=C 10 EEPROMY IDASC 28
29 GPIOOS5 ole Ground 30
31 GPIO06 O GPIO12 32
33 GPIO13 0 Ground 34
35 GPIO19 O GPIO16 36
37 GPIO26 O GPIO20 38
39 Ground O GPI021 40
29/02/2016
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8 megapixel camera capable of taking infrared photographs of 3280 x 2464 pixels
Capture video at 1080p30, 720p60 and 640x480p90 resclutions

All software is supported within the latest version of Raspbian Operating System

aunsallugandas Pi NolR uaziHunsasdi
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Foiamirlasanis: sA.es.03308m5 wanana

Vel M3 muiaTads Tudy T |
fu han et TUYRAING ausilivam uamY T
fniennl| Fmouwin lon | famgstus
q_.:_.h._.if.___m.m.w::._”...rmu 11
Sruruuilaty (e 1 = 85%) 332,435.00
Srunuthilidy (nedl 2 = 15%) 58,665.00
Srunuihuility (nadt
Wn Fildse (e 1 51.530.69 5 51,530.69 - - 51,530.69
Al ?m....ﬁ.# 2) 98 - = - 62,600.98 - - 62 600.98
Allegw ﬁvmhn 3 192804.71 - - - 192,804.71 - - 192,804,
Fildivw (il g B4,632.83 - - - 84,632.83 - - 84,632.83
nlsnnueanie 391,569.21 O m divg
TwazdorildEe
sanmdmivuanmaninie r) No.208242 18,420.30
gunsalfimazusiua (Dermel) 2,309.99
5w 60 USB power, NodeMCU, Batterry 1,195.00
6 5.A. 60 OLED display, Wemnos D1 1,015.00
Bu.p. 61 Tmaiiabtiuazgunsal PNT1E0 10 28,590.40
TawAdei 1 - - - - - 51,530.60
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53,639.10

2y 61 |50 Gard, Lithiurn Batterry, Powersupply
19na 61 |[Module step up 1-5v to 51v 1A
21 nm 61 |CHIP LED, SOLDERING IRON
6a.n 60  |OLED LCD, Node MCU
24 9.m 61 |Monitor
10 np 61 |Raspberry pi zerow
4up 61 |SIMBOOL module, OLED
2958 61 |Raspberry pi GPIO, ESPB266
9nA 61 |GPS Module
24 A 61 |IC NAND GATE
20nm. 61 |CD4DZTBE, IC NAND GATE
8w 61 |BESTAIP CAMERAIP-3
TR 2
ARl 3
5n8.61  |@anaiTu Enaraving
Bnb 61 |HD, 550
1ne 61 |Fillter 1 pack
2n.. 61 |DHT21/AMZ301 huminity&Temper sensor
7861 |Arduino board & Rasberry pi zero w
lénm 61 |COR, Tonner HP

13,704.80
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73
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13,704.80
4238355 423855
12,613.16 12,613.16
15,242.15 15,242.15

16 nm 61 |CO-R, Tonner HP

16 n.e. 61 |Tap elue, From Tap & plug

16 A 61 |Power line internet, DDR RAM BGB

14 np 61 |CPU, DDR RAI ECC/07-141
12 e 61 |DIODE, FUSE 8A, H5-1123 AT
16 38, 61 |DIODE SMALL SIGNAL, CERA 4104/
1538, 61 [TRANSISTOR NPN aT62f

18 3Ly, 61 |IC MOSFET, POLYESTER 4263

18 iy 61 |IC DIGITAL THERMOMETER 42607
6wm 61 |LED, FUSE, Plug 61/0194/
9 fie. 61 I 1- WIRE DS18208+, SNT4L5245M 2500/

8 flb. 61 I 3-WIRE BUS 2211/
Biiw 61  |CHIP CAP 33PF 2251/

2B wA 61 |7 SEGMENTS RED 6782/
24w 61 |Manganese Battery 5042/

30 we. 61 |IC SOCKET, CRYTAL, D-SUB CONVERTER T112/
2na. 61 |IC SINGLE OP-AMP 1MHz 417/

17 na 61 (IDCSOCKET 10 PINS, E-CAP L1OUR/16v 4393/

21 wa 61 |DIODE, IC REGULATOR 5030/

21 wa 61 |IC-SOCKET, CRYTAL- B MHz 5103/
21ip. 61 IC BCD TO 7 SEGMENT 466/
21iln 61 ICD SOCKET, BOX HEADER 271/

24659 24659
369.15 369.15
599.20 599.20
59227 592.27
122.30 122.30
03083 930.83
48471 484.71
1,765.50

6,372.65 6,372.65
1,574.65

422.89

3BTIT
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76

T

78

79

8

83

8!
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89

91

92

g

£a

85

179.76
516.38 516.38
1,386.68 1,386.68

192,804.71

38,525.35 3852535
896,77 BR6.TT
£53.72 65572
3,796.90 3,796.90
8,550.00 8,550.00
459.67

1,104.78

1,780.05

73156

21p 61 |POLYESTER FILM 433/
261 |ECAP 2200uF/25V, B4 415/
4wy, 61 |PCB EELDING TERMINAL, DS1302, E- 1355/
19 n.. 61 |BNC plug, Cannon plug SVA109-300
lay. 61 |PDI-CABLE Jack RCA
4ne.61  [VDB-00127 Proof

TuA30 3
Areit 4
1ap 61 |Beaslebone Black-Rec-C, No 077036
20m.A 61 |PLUG-N TERMINAL [4956]
19a.p. 61 |B-BIT MCU PIC FLASH 14KBYTES [4721]
19@.p. 61 |7 SEGMENT, ULTRA GREEN [4729]
9ilp 61 |merh, Transistor, EO) [61/0363]
9np 61 [POTENIOMETER 10K [2675]
Bap 6l (ECAP [2327]
gnp 61 |DIP SOLDER [2363]
13ap 61 |ICSOCKET, IC [3571]
19 R 61 |Transistor, Flux
25m.m 61 |TRIMPOT 25K0hme

91.91
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96|25 .9. 61 [5881] 24396 243.96
879 up. 62 [h2-620114 4.289.72
98 (1418, 61 |[REGULATOR IC [3508] 298,64
98 (20a.A. 61  |Transistor, Reflective optic sensor [4381]
100 -
b
101 FIUATN 4 = - - B4.63283 - - T3RT9T7
102
] d o s T
103 AFEWIMUNATINTT ' .
y |
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