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ABTRACT

This research present about design and simulation of solar-tracking system,
based on machine vision technique to apply to achieve maximum efficiency in solar
energy production. There are two parts in the experiment. First, the operating system, web
camera captures image of the sun and transmits to image processing program. The
LabVIEW program is used to calculate current position of the sun and send the data to

servo system for sun locating purpose.

Second, in case of the web camera cannot capture image due to the sun’s
occlusion from bad weather, the labVIEW has been designed to estimate the sun’s
position correspond to real-time calendar in order to force a servo system can track the
sun continuously.

Finally, testing the both system to tracking the sun. The experimental
results show solar tracking system can work very well.

Keywords: Solar-Tracking system, Machine Vision, Image processing
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VISA resource name

result stning date/time stong  min
Yoot - Bawe z 19
Ahitude({Elevation Angle}  read butfer
0
szumuth  COURSE
285

5 C:\Users\sémsung\oesktop\aaa.txt
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Y
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1320x240 1% 32-bit RGB image 313 (0.0} 1320240 1X B-bit imaged  ©0.0) LRy S
VISA resource name result string date/timestring  min Delay Store Night SicT_F!
L | Cqwe 2 18 0 . U
Aftitude(Elevation Angle)  Tead buffer
0 :
azomun  COURSE
2 ! v . - S -
- 3 CAUsers\samsung\Desktop\aaa.txt ﬁ' 1

e R ———
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VISA resource name result string date/time string  min Delay Store  ight Step (F)
BfEoM T+ Dawe 2 2 - [——

AltitudeiElevation Angle)  read buffer

Au.'umuth COURSE

285 ~ ¢ "
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{320:x240 1X 32-bit RGB image 3,1,3 (90,0)

§320,240 1X B-bit image 0 (248,72

VISA resource name result string datestime string  min Delay Store  pyjght Stop )
icom xl Howe 2 2 e > U»
Altitude(Elevation Angle) read buffer

]

azumuth  COURSE
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Virtual Terminal
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§320x240 1X 32-bit RGB image 3,13 ©9.0) §3201240 1X8-bitimaged (0,0)
VISA resource name result string date/timesting  min Delay Store  ight Stcp_{FJ
sicoMt T+ Fqwe 2 a A 5

Altitude(Elevation Angle)  read buffer
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0
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o a_ ed d d v ¢
sun 4.15 ﬂqwm@ﬂ@?\jaqwmﬂWLﬂﬁauwL'U']Ejﬂu&]ﬂa'\ﬂ W 3817 11.00 u.

Y

| a - e
AT 4.1 HaN1TNARBITEUURAMIUAIDIYRAY fd 13an 11.00 - 11.30 1.

TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

11:00 53.1 108.9 58.4 134.1
11:02 58.5 110.7 58.8 134.8
11:04 59.4 108.9 5941 135.4
11:06 60.3 115.2 59.5 136.1
11:08 58.5 108.9 59.8 136.8
11:10 58.5 136.8 60.1 137.6
11:12 51.3 113.4 60.4 138.3
11:14 60.3 139.5 60.7 139.1
11:16 60.3 140.4 61.0 139.9
11:18 51.3 121.5 61.4 140.7
11:20 61.2 142.2 61.7 141.5
11:22 61.2 143.1 62.0 142.3
11:24 62.1 143.1 62.3 143.2
11:26 62.1 144.0 62.5 144.0
11:28 62.1 145.8 62.8 144.9
11:30 621 63.1 146.7 145.8
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©

eoRiRoONzGr

< a ¢
UM 4.16 mwvesreiindusingluan F ol an 11.30 u.

g

goblagropnhsE

= a ¢ d a vy ¢
JU 4.17 awvasaseniindMiedaundngaudnats a1 11.30 w.

o a o
A9 4.2 WaNISVIABRSTEUUARRINAISINAE U 1381 11.30 - 12.00 .

TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

11:30 62.1 146.7 63.1 145.8
11:32 63.9 112 63.4 146.7
11:34 64.8 150.3 63.7 147.7
11:36 64.8 151.2 63.9 148.6
11:38 64.8 149.4 64.1 149.6
11:40 65.7 158.4 64.4 150.6
11:42 57.6 122.4 64.6 151.6
11:44 64.8 153.0 64.8 152.6
11:46 64.8 154.8 65.1 153.7
11:48 65.7 155.7 65.3 154.7
11:50 65.7 156.6 65.5 155.8
11:52 57.6 136.8 65.7 156.9
11:54 57.6 132.3 65.9 158.0
11:56 56.7 135.9 66.0 159.2
11:58 55.8 141.3 66.26 160.3
12:00 59.4 144.9 66.41 161.5
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FUR 4.18 nwuesmseniindusingluga F s ian 13.00 u.
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UM 4.19 2wy finddin
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deudnany w e 13.00 .

o a -
ANTNN 4.3 HaNTNARDITEUUAAAIUAIIDYING &4 L1381 13.00 - 13.30 u.
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TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

13:00 66.6 198.0 66.3 199.0
13:02 612 188.1 66.1 200.1
13:04 57.6 172.8 66.0 201.3
13:06 57.6 175.5 65.8 202.4
13:08 56.7 178.2 65.6 203.5
13:10 56.7 178.2 65.4 204.6
13:12 57.6 178.2 65.2 205.7
13:14 63.0 198.9 65.0 206.8
13:16 64.8 207.0 64.7 207.8
13:18 55.8 187.2 64.5 208.8
13:20 55.8 192.6 64.3 209.8
13:22 54.9 183.6 64.1 210.8
13:24 54.9 197.1 63.8 211.7
13:26 54.9 189.0 63.5 212.7
13:28 57.6 189.9 63.3 213.6
13:30 53:1 193.5 63.0 214.5
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3UM 4.20 nwssmsonfindusingluga F o aan 13.30 u.
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< a a
M3 4.4 HANTNARDITEUURAAMNUAIGDIYNG 4 1387 13.30 — 14.00 U.
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TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

13:00 66.6 198.0 66.3 199.0
13:32 54.9 191.7 62.7 215.4
13:34 52.2 198.9 62.4 216.3
13:36 63.1 195.3 62.1 217.1
13:38 51.3 191.7 61.8 218
13:40 61.2 217.8 61.6 218.8
13:42 513 198.0 61.2 219.6
13:44 52.2 201.6 60.9 220.4
13:46 50.4 196.2 60.6 221.2
13:48 60.3 220.5 60.3 221.9
13:50 59.4 2214 59.9 222.6
13:52 53.1 205.2 58.6 223.4
13:54 49.5 198.9 59.3 224.1
13:56 48.6 198.9 58.9 224.8
13:58 50.4 202.5 58.6 2255
14:00 49.5 211.5 58.2 226.1
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eokhBrlphlory

gﬂﬁ 4.22 awvasmsindusingluan F a vian 14.00 u.

|

o VAN ) Tt
eobs@vonilo
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< a ed a v ¢
3UN 4.23 mwvawneindilndeuiiiingaudnats al a1 14.00 u,

= - a ¢
A19199 4.5 HaNITVNaDITEUUAAMIUAIIINAE Bl 1Ian 14.00 - 14.30 .

TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

14:00 49.5 211.5 58.2 226.1
14:02 58.5 2255 57.9 226.8
14:04 49.5 2151 575 227.4
14:06 47.7 206.1 57.2 228.0
14:08 45,9 207.0 56.8 228.6
14:10 45.9 207.0 56.4 229.2
14:12 45.9 206.1 56.1 229.8
14:14 45.9 205.2 55.7 230.4
14:16 43,2 207.9 55.3 231.0
14:18 49.5 217.8 54.9 231.5
14:20 42.3 210.6 54.5 232.0
14:22 41.4 223.2 54.2 232.6
14:24 42.3 218.7 53.8 233.2
14:26 41.4 216.9 53.4 233.6
14:28 41.4 222.3 53.0 234.1
14:30 45,9 221.4 52.6 234.6




coGRvoni+ory

i

sUT 4.24 nwasmseniindusinglugn F o a1 14.30 u.

o a ca
3UN 4.25 mwupsnseningiie

Db L

BOBRGROONEG»)
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< o v
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gaudnas o A 14.30 u,

= a e
M3 4.6 NANITNARBITTUURARMUAINIDIRNE a4 1387 14.30 — 15.00 .

TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

14:30 45.9 221.4 52.6 234.6
14:32 41.4 214.2 52.2 235.1
14:34 38.7 217.8 51.8 235.6
14:36 39.6 216.0 51.4 236.0
14:38 41.4 225.0 51,0 236.4
14:40 50.4 235.8 50.6 236.9
14:42 50.4 236.7 50.2 237.3
14:44 50.4 236.7 49.8 237.8
14:46 49.5 236.7 49.4 238.2
14:48 49.5 237.6 48.9 238.6
14:50 48.6 237.6 48.5 235.0
14:52 48.6 237.6 48.1 239.4
14:54 48.6 238.5 47.7 239.7
14:56 36.9 222.3 47.3 240.1
14:58 37.8 2151 46.8 240.5
15:00 36.0 219.6 46.4 240.9
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AN 4.7 HAN1TNAFDITEUUAASIUAINDINGY 8 13817 15.00 — 15.30 U,

TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

15:00 36.0 219.6 46.4 240.9
15:02 42.3 230.4 46.0 241.2
15:04 34.2 216.9 45.6 241.6
15:06 34.2 216.9 45.1 241.9
15:08 33.3 220.5 44.7 242.3
15:10 31.5 X 234.0 44.3 242.6
15:12 324 228.6 43.8 242.9
15:14 43.2 241.2 43.4 243.2
15:16 29.7 235.8 43.0 243.6
15:18 30.6 232.2 42.5 243.9
15:20 28.8 235.8 42.1 244.2
15:22 42.3 243.9 41.6 244.5
15:24 41.4 2439 41.2 244.8
15:26 41.4 243.9 40.8 245.1
15:28 41.4 244.8 40.3 245.4
15:30 40.5 245.7 39.9 245.6
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< a ¢
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TIME Experiment Calculate
Altitude Azimuth Altitude Azimuth

15:30 40.5 245.7 39.9 245.6
15:32 38.7 243.9 39.4 2459
15:34 36.9 238.5 359.0 246.2
15:36 85.1 236.7 38.5 246.5
15:38 24.3 229.5 38.1 246.7
15:40 24.3 227.7 37.6 247.0
15:42 37.8 245.7 37.2 247.2
15:44 37.8 246.6 36.7 247.5
15:46 36.0 246.6 36.3 247.8
15:48 22.5 226.8 35.8 248.0
15:50 22.5 228.6 354 248.2
15:52 22.5 219.6 34.9 248.5
15:54 21.6 223.2 34.5 248.7
15:56 22.5 2214 34.0 248.9
15:58 234 217.8 33.6 249.2
16:00 20.7 230.4 33.1 249.4
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AANUIN N
a rd\I
wazdeavasgunIninlglunismaaes

n.1 waslawawes (Servo motor)

Wwasliueinas(Servo motor) Aa welne sl InsEUARSIDC motor) ﬁfm
Useneusiuiugaiios uas mumumumqﬂlﬁui‘macmmnu wsemelundewanadnieaiu lne
uoimasriladavlaneseldeuios 3 Wiy de vec GND wae a1edtysy1aumuau(Control
Line) mmmmmumu’imuamawuww w39 vlARnan sy 1 ouile wdufien Iﬂaafwmw
’Lﬁmwﬂuumﬂuawmwm wammuam(PWl\A) WUy TTL Level nmmmmumw’!,wuama'iu%aa
'Lumw's“mm 4896 an @ ‘uuaﬂﬂUﬂmauum‘uaauamammaum TeRuosawosyininde i
g e nmiuniun Wiusslngs Aundanules uazaninsoniugu Meusswuaednfidu TTL
Iﬁ‘ﬂlmamalm1Lﬁumaammwwu(Dnver) AU LWiwvuamaﬁjumuavmaaimmumm‘hmﬂiu
BEAD muamawumuamﬁnmuau’lwuulu’lummm 3o firvaemidosnsld Tnsende
a:y:ummmn'mwaawﬂau’twamaa meaﬂfauaLwaiwmuulmmwao'i,umw'summ 180°
w30 A3eTo UMY e vesuenInyulafia 210° LLm.,lummmwummasaﬂm 109N
Iﬂiaﬂmma'lmvﬂ'sunaumu smunuadauiuals (VR) mwwmwmiwaaumLmuamwuu

[

UDINONDT UaY mmumuuauaﬂﬂmmﬂﬂmmwuwmuamas FrnmsiF UL U uA il
awmiwuumuwsaﬂlﬂ Faviy washuaweidgnasnuuulivanldii wdUssann 180 e
wie Aesa Uiy Lwaﬂmnuﬁmmﬁamamummnummumwsumim WA ML ARSI
uamawumﬁmqsau (360°) WuRa1u150¥a 14 TngazAasyitn1sUTUWRY ( (Modify) finuias
Fuduutedravasuawmos

P P
sUi -1 washwewai(Servo motor)
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Servo
Case Bottom_

Intermediate Servo Screw
Gears -
Qutput
Bushing

<l | | ¢
sUN -2 drulsenaumagueaeeslueimes(Servo motor)

u

vinn1sineuasgasluames(Servo motor)

M3AIUANN 1Y TUYB e Slasaimes (Servo motor) ¥ildlae n stoudynyi o
Anuniieliad Wituueimesdwhumisuasfimn smavyuvesmewesia slusgiusunavesany
niwwaaﬁaéﬂ”’uq‘lmaﬁ’alﬂué"m';mn"iwuaaé’zyggwmﬁaémsﬁqm’iﬁﬁw%a 3 30 ¢is5U Ao

i ‘Gm“‘""““ 1.0ms-2.0 ms

Vdd (5 v}

Vss (0 V)

}6—‘*"— Period 20 ms *H

F
P neutral 0 Setvo at 0

ol
. Pulse Width: 1.5ms
F |~ )
f—njl—rl.{ Semvo at-80°
-Puise Width: 1.0ms

F iR

Servo at +90°

Pulse Width: 2.0ms

J

o &

E‘ o s ¢
FUN -3 msivusdyaauiadvesveshwewmas(Servo motor)



T2

- dygraenuniuiadang 1.5 ms asmugulilve shuames(Servo motor)
vaulUagiidmumisgm 0 aam viegaftsnanswesowmes

- Aygramiunineiadunn 1 ms asmuaulieaslinames(Servo motor)
vulogishumisg - 90 asn vislufimmamuduniing

- dygraumiuniedadunna 2 ms wwrunuliigeslueinesServo motor)

ypdlUagfishumbas + 90 asmn videlufimnemanduuniin
mmmmmwaa UAE SE8¥aIAN T UTBINBIM BT BF U BF UL Huiu e
AuUssunauviidy Tadse B2V Lae YuAvasWadTiAdURNN SYeuTesamesluwsasve
9199l muu‘lumﬂmmmmsﬁﬂuﬁwaul,aumﬂawaLmaﬂmmauiuwmmw Falng
Unfudrsvasdonseg sesmeinosinaviifnufufaimadiue atiuan
dunsfivzmugulivamesuyuidugudug Fufaursorinlilaonistey
Fyaaiaddussiumauntiesme Tnodredaangs a3 qmﬁnénmﬁ FoE At G F9ens
Tfuewasvanlufiyg - 45 sarm iasdostioudyg aadiiilamundae 125 ms (Hudu uas
ﬁ’wwmﬁaéﬁasﬁaﬁm’lﬁuama{nnq 20 ms (Period) Wasnwian wsunimeweinedly
Tnevnannsine azade miLU?UULﬁaU-zhmawaqmwuﬂi'wﬁaﬁﬁdm'l.ﬁﬁu
uaLmasquﬁmmmmmmumnawmwﬁ RC meluvesanuauluimwaeimes Jeen
11819993993 RC wuumiLﬂaﬂmmaamumwuummuamm Lummnmmumuﬂsumavmam
AnaLiUUNUML UL BLIDS mm‘mywmuamas%m'ﬂwmmmmumwmmmumw.l'sum
(VR) wWasuwlashy WunayWraanve93993 RC wasuuawnslughe Tneluamsd s ey
a&ytyms—nmquwaﬂwnuuamaima-znmycymmwm aiyfmmuaawﬂﬂmmmwumamum
AL 1393 RC MNAIH 2 Ll fuuewes fazmyuhIdeianrensas RC WasuwUawy
nstaRIa AL sWadues 2995 RC LUauuLLﬁJawummuamm'}mwaamwwmuau
(Control line) uBinasTasneAvyY




n.2 ET-USB/RS232 MINI

3UM n-4 ET-USB/RS232 MIN

AaNURYDY ET-USB/RS232 MINI

1. 5895ULMITIU USB 1.1 Wag USB 2.0

2. dwsamsivaseya 300 bps fis 128 kbps

3. 14lwidusann USB Port Tnamsslifasdeifiunisuen

4. USB Connector Wuu TYPE A RS232 Connector Luy DP9 ¢1agf

5. ugmsanIunsaivinude LED 3 § fis n153u (RX) Aleansds (TX) Bwides uas
Power (PWR) #ums

6. Driver 5945U Windows 98SE/ME/2000/XP

7. 9UM N9 3 cmx 8717 6.8 ¢cm
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s ldeny ET-USB/RS232 MINI

1. oy ET-USB/RS232 MINI i1y Port USB wasnaufiamed vasiasdaunasiuiilu
uansEn Uy PWR azdalddnaing

2. findie Driver dm{u ET-USB/RS232 MINI Tawangfianisinde Driver flafinda
Seufouudn Muansaniue PWR avfinainaansimdoniiasldnuud

3. sianewesneynsu weldoulnemumisnlény aududgy

Pin | Name ir Duscription
I 1 D — K artier Detect
= - D8 2| RXD | o Receive Dina
RI q i TXD Troansmit Daip
DR ) = :
CIS ) 4 DTR ; [Data Tesminal Ready
TXLIAT, ;
G F 3 GND ignal Groand
FORMATA 2 ) S -
T 6 G B4R ¢ Drata Set Ready
2,818 1 i RS > Request to Send
, 3 OT8 ¢ K leae 1o Send
SHIELD 0 R B i
" ?1 i Endicaso

i g — N M B SR 0 g . g

o 1 ¢
3UN n-5 MsRdAEWRIRBUNTY

YunauiAsuuasiuwieunelauuss COM Port

1. 107 Control Panel = System @onusiU Hardware wasidenii Device Manager &4
WUTIINMSETANIS ET-USB/RS232 MINI 09 nguastiiudogiidunils COMS (mneiat
COM Port maﬁmsLﬂﬁUuwmﬁuaejﬁmawﬁotmaiwﬂasm%'m)

S 1

« W Monitors

*® SC51 and RAID controbers

= G Sound, video and game controllers

+ oy System devices

= Urwversal Serigd Bus controliers
ET-USB/RS232 MINI
InbekR) 82801 FB/FBM LISB Universal Host Congroller - 2658
IntelR) B2B01FBIFERM USE Untversal Host Controller - 2659
Intel(R} 82801FB/FBM LISE Universal Host Cortroller - 2654
Intel(R} 82801 FB/FEM USE Lintversal Host Controller - 2658
IntelR) B2A01FBFEM USE2 Enhanced Host Cordroller - 265C
Lr58 Root Hub
LISE Root Hub
LS8 Root Hub

= ) < o '
JUN n-6 Tumeuidsuudashiminuneiavuss COM Port
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2. sunguansidn ET- USB/RS232 MINI agjfisumis COM8 Fefnfiasmswdenlsiu
com3 fannsavillasnsdudandndl ET- USB/RS232 MINI inndfuazdsingwiiashs
Properties ffagU Tidanand Port Setting uazymsadniivy Advanced..

ET-USBMS237 BINE {COMB) Properties

General: Port Setting: | Diiver | Dotk

v Wmm mmm"i
Pay [loe ]
Yl [T 7773
Fiow control mmﬂmm:‘g

| ) al ° | 1
UM -7 TumpudgullasuntsneaYves COM Port(sie)

° o o 1 .
3.v1n151WA8U COM Port Number 1w COM3 fanundn Receive (Bytes) way
. @ a o d oA o < o v o a
Transmit(Bytes) avgU uazadny OK iWodudumMsiUduuuUag Mnuulivnssansmesaq
ABLRAET MIdLAUMBSALIS v

Advanced Settings for COMB

CIM Poart Numbee Efm’}'i{;}ﬁ
USE TransderSees
Select fower setiingt 1o contect perfonmance probiem: at ke baud 1t
Select hgher sethrg: for fatler perfomence
Recetee o) [ =
Transnnl Byteat ?1‘,“ E_}
M Dpbione Miealaneous Gptions
Sefect lvwer sathregs fo conect responns froblems. Seval Erumeralon =]
— Senal Printer f
Latency Tiewss imsec) T -
; i Cancel It Fower OF i
Timeows Event On Supnze Removal i
,,,,,,,,,, . SelATS On Close r
Morvmas Fosd Traced et [0 R Uiable Moden ChiAt Sta [~
Mawom Wike Tineoutbect 10 zﬁ

e & & o Il |
UM n-8 Tumauaguilasiuvumvinglasyas COM Port(ma)
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n.3 ET-BASE PIC40/1939

3UM n-9 ET-BASE PICA0/1939

ET-BASE PIC40/1939(CSP) uuasnlalaspoulnsiaeslumszga PIC Svaanuuu
’Lmaasumsmmm'lmwnwwluimmu‘lm;aai'su 40 Pin(40PDIP) 1U8S PIC16F1939 @1u150
denldiusruuunassrelwdesiiiu 3.3V wie 5v Wi vauiugauszasdlunsidanulesn
At .

lnelassasisuoavasa ET-BASE PIC40/1939(ICSP) 1¢suntsaenuuuliuetndl
YUIALEN mmumamﬁmiﬂm“mﬂm’lmﬂuua.;aqﬁwmsn‘l%Lﬂuﬁnmmaamauswaamulmaﬂma
Tmﬂmaluvaimlsmiw;anwﬁmmLﬂumami’[’umu wararmINFAanIIWRIUALUSUNTY Haniu
Baviu anansauSudsudygia 170 Lwamlﬂ‘us:qnﬁlmﬁu'[uawmmﬂ’[wﬁamﬂaama:ﬁ
wingauiuausssnsidnuldlunane g dnyngmudonis

uan i wd Sld WaRugUnsainaday Input / Output wuusinaqluidoesuls
muluvesa elilsldiduiniosielunmeasiseninaniswaunlusunsy Wy VR Usuanls
dmiunaaaunsvineuees ADC #3s Push Button Switch d1sunadeu Input Logic #3e LED
dmiuldvaaaunisvinuees Output Logic Wusu
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AusuURYRIUaTA
1. 1§ MCUwa3 PIC16F1939(40PDIP) 18U MCU Useduesn Run raufigean 32MHz
- 16KWord Flash / 256Byte EEPROM / 1024Byte SRAM
- 36 GPIO

- 14 Channel 10Bit ADC

- 16 Channel Cap Sense

- 2 Channel Comparator

- 4 Channel 8 Bit Timer / 1 Channel 16 Bit Timer

- 1 Channel EUART

- 1 Channel 12C / 1 Channel SPI

- 3 Channel ECCP

- 2 Channel CCP
2. 3 Crystal muA 8.00MHz (Run 32 MHz + PLL) wiax Jumper faseulolifioanisldiy
3. $haas Line Driver dmiunesndoansaynsu UART wuu RS232 §1uau 2 9os Taelddase
UART Wuu CPA-4 Pin tnasgnu 8914

=1 %29 dmTu Hardware UART1 Tgld Pin RC6(TX1) wag RCT(RX1)

uwsgu PIC
- 1 189 d1m3y Software UART Tmu'ld Pin RCO(TX2) was RC1(RX2) wioy
Jumper d1nfuldenlderu UART2 w39 GPIORCO/RCT) Lém1udodnns

4. f4h 1csp 1ATHIN ICD2 wuy RITL dmsuldsaunugainunlusunsauas Debugger M15assy
N15%1971URINUIATEIN ICSP ves Microchips 191 ICD2/ICD3 38 Pickit2/Pickit3 14
5. 8 Switch dwSuadudgeyrasening Program/Debug(PGM) wag T4a1uUsni(RUN) wiauLED
wamalnuaNsyiUeIUasn
6. fifhsiadnyeyas 1/0 WUy Header ¥1AM 2x5 $17u 4 40 WAy Header CPA-5 Pin 8n 1 ya7. i
Switch Reset d5uds Reset N3vheuwes MCU meluvedn
8. 1l VR1 Uiurdwmiunaaeunisyiaiu ADC Input Tagld RAO wien Jumper dinsiadiygyes
9.4 swi dmiunaasun15¥191u Digital Input Tneld RA1 w¥as Jumper #nd adey g1 o
10. il LED dwunaaaunisvinau Digital Output Tneld RA2 w¥ou Jumper fadedeyia
11. Power +5VDC Input Wi8u Regulate LUU 3.3V/1A Ua¥ LED WA usWnaId18 Power
w¥ou Jumper Ay idonundedralwidesld McU 1981410y +5vDC nie 3.3v0C
12. 9unm PCB Size (@niiles 8 x 6 cm.
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A1ANUIN U

Tsunsuildlunnsvaaes

MINARBITTUURRAILANDTRAE T sulslusunsudldlunisvnasseansy 2
1Y o = = -d
TUsunsumeiu Taelusunsuusn Ao MikroC Pro for PIC &dl4lunisussunanaiiousnssuuns
o 4 = ¥ o ar a ] 1 ° 1 - L3 d o
vy TUsunsuiaes As LabVIEW ImaIUsumuﬁl‘ummusu—mﬂwaammmmammaLwaw

wolwelmes warddlddulusunsulunmsianiwasasnisnaaesdniy
2.1 MikroC Pro for PIC

TuUsunsu MikroC Pro for PIC eyimsveas dlaldlusunsaidlun sadessuy
Usgl anave s U uinn une1fing @ean1sUsyananatl Aenisuenssuunisyineudn Jussuy
ANAUA1DININEA B LA NSDTEUUARM LA TR frelaan t vedeiiy Teedumaunisidey

5
TsunsuUszanananail

I3 ot PRO ke BIC S8 —D‘m‘?MMb‘.‘E[_W HEW nea\M Progert.mcpon - NOT REGITIRED e @ o
Bl [v few Prject Fald Buw o Jook Help
LIRS W DHE AR P QLS T g Debunia T UL . HE B
socteere B pyegec [ v

. biew Prajec 1 Get Started SBTeStNGNS

BN TSI Al — ]

Fropmet toker: Diiwork Projoct Ly I NEWRas
Lovice Hame: #1950

Device Clock Beo00L0 Mz

Bt priect rane, praject foider, sect darvice e and enter & device doci. (o exavpie 32 09C)

Hote: froject Aame and project fukder must not be feft cmpty.

PesageTet e - Lt

L

UM -1 mifeislusunsy MikroC Pro For PIC

Junpun1sldlusunsy MikroC Pro For PIC
1 d l‘l o
1. nadu New Project ei31n15¥11914

] v . . o v W < %
2. A lumtinme New Project Wizard 1Waenadaafiudiuaes Hardware fiagldiany
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[ st RO S0 P ¥ 561 - D snosProgoct LaaVIEW NEW,sas MyProject e - NOT REGHTERED 1o ¥ T e
Ee Ea Yen Powdt fold Bon feok bep
L G AE S DR as DA% (B LABE e i g Hm
] smpuge (551 ot Wt B -

+ fahoct ASCIIConvert( abar valse )
¢
rRENG (shert) {velus - 40)¢

+ Bueid mainis ¢
TRISA
an §
4 IRIsC

TRIED = U S o Pt

¥ Wemnge ¥ Hines
g Vi, Misisage Tt wt
bl Uised HOM Loropram wardss 1535 {13%) Free ROM (pregram words): 14538 v Lisee AOM (oregram words): 1926 (1% Frea ROM lpr
p L T L VP ) 4
o
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ABTRACT

This research present about design and
simulation of solar-tracking system, based on machine
vision technique to apply to achieve maximum
efficiency in solar energy production. There are two
parts in the experiment. First, the operating system,

web camera captures image of the sun and transmits

to image processing program, The LabVIEW program is
used to calculate cument position of the sun and send
the data to

servo system for sun locating purpose.

Second, in case of the web camera cannot
capture image due to the sun's occlusion from bad
weather, the labVIEW has been designed to estimate
the sun’s position comespond to real-time calendar in
order to force a servo system can track the sun
continuously.

Finally, testing the both system to tracking
the sun. The experimental results show solar tracking
system can work very well.

Keywords:  Solar-Tracking ~system, Machine Vision,

Image processing
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