IBLDYARMANBUTIANTEY
gannasslygruszavgdiannsadng
UsednUeuuszanal w.A. 2568
anvuwmalulagnszasunaidnaunmsainnszds
L518Ms5endedndne  yanaaeslyyussivgdidnvseting U 1 YA
2./ MUATIEAZIBIALBTAMAN BT YDINER
2.1 anudnuazsialy
yannassligguszRviiinvseind uyelinudinsmeassililumsissuntsaeusmuivimnssudidnvseiind
waranaivimnssulvsanuiay Useneume
-gAnAane Micromouse Juyanaasen1sidsulusunsy Womuauuazuidgminieldaaiunisalsiasives
ususyruaEndidedludad vy Tnelfiduveidunssansaduanimdumaiagnienn funsiu uiesady
Judu Faduvsrlowietrannlumsdouiussvhanudlafsfunsmunlilesiusares
- ANAABY Micro-electro mechanical systems 14 uyanaaosd 1lun1sAnwinagnaas i saduszuy
Tulassidninsuaninoa(MEMS) Gsazgasliidrlavdnnsvihauussgndldaulsd wu msvihoauvendugessng ns
auveslulasuewmeiuaznsudamesuunadn usu
“4anAaed Android App Experiment Module L?Ju“qwmammiflumﬁﬂmLLaz'wmamLﬁaaﬁUﬂWiﬁ’wuﬁLLanaLﬂ
#u Android iemImaapuLarUTUUTINMseENLUULBUNRIATY
2.2 AMANBLLANTE

< a

ganaasslygy1uszivgsiannsednd 1 ya Usznaudae

oS

=

2.2.1 yanaeeelaygy1Ussivg Al LUy Intelligent Micromouse §1u2u 10 4 Haaeaudfnsi
2.2.1.1 4 Hardware Sinauasiidsil
2.2.1.1.1 Road conditions for wall maze solving micromouse
2.2.1.1.2 Road conditions for line maze solving micromouse
2.2.1.1.3 Road conditions for line follower
2.2.1.2 yp Software fnnautfsd
22121 @u13091n15391a8d Simulation of Wall Maze Solving Micromouse 1)
2.2.1.2.2 99nUU Students design LUU 16 x 16 wall maze software interface llag observe
how micromouse solve the maze g1

2.2.1.2.2.1 Maze size WUU 16 x 16

2.2.1.2.2.2 Users @1u150 save Wag load the designed map o1
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2.2.1.2.2.3 Algorithm WUy gradient descent algorithm 1]

221.2.2.4 Simulation speed wuu fast/medium/slow o

2.2.1.2.3 @ u150v11n135 Simulation of Line Maze Solving Micromouse o
2.2.1.2.4 ®89AwUU Students design 20 x 20 line maze from software interface wag observe
how micromouse solve the maze l¢i
2.2.1.2.4.1 Maze size Wuu 20 x 20
2.2.1.2.4.2 Users @14150 save Wag load the designed map
2.2.1.2.4.3 Users @11130 assign starting ag ending point of the maze
2.21.2.4.4 Algorithm wuu simplification method 1&
2.2.1.2.4.5 Simulation speed Wuu fast/medium/slow I
2.2.1.2.4.6 Micromouse movement Wuu full run/step run/pause 152
2.21.2.5 Micromouse Turning Control 39U MATLAB 1%
2.2.1.2.6 Motor Control @wnaldsauiu MATLAB 14
2.2.1.3 dwusenau
22131 § MCU wuu DSPIC33FJ128MC804 (ISP Circuit Included) wiaiflvuii u3efindn il
2.2.1.3.1.1 Wuwuu 16-bit digital signal controller
2.2.1.3.1.2 # 44-pin
2.2.1.3.1.3 3 128K byte program flash memory
2.2.1.3.1.4 1 16K byte RAM
2.2.1.3.2 1l Gyroscope Chip el
2.2.1.3.2.1 1 Measurement range : +1000dps
2.2.1.3.2.2 1 Sensitivity : 1.1 mV/dps

2.2.1.33 1 DC Motor Wuu 12V 113U 3 49
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2.2.1.3.4 il H Bridge Motor Driver 113U 3 4 Fatl
2.2.1.3.4.1 1 Delivers up to 3A continuous output
2.2.1.3.4.2 1 Operates at supply voltages up to 55V
2.2.1.3.4.3 3 Low Rds(on) typically 0.3 ohms per switch
2.2.13.5 1§l Rotary Optical Encoder 500 Pulse 37u7u 3 4
2.2.13.6 # Infrared Transmitter g1u Ap = 940nm 11U 9 YA
2.213.7 # Infrared Receiver WUU light-to-voltage 37U 9 YA
2.21.3.8 {l Fixture @3U Infrared Transmitter k@ Receiver 3971U3U 5 A
22139 & TACT Switch 31U 3 40
2.2.1.3.10 1 Power Switch WUy 5V, 12V 371u3u 1 %0
2.2.1.3.11 Limit Switch 37U 2 YA
2.2.1.3.12 Power LED 37u3U 1 a1
2.2.1.3.13 LED 97W1u 6 ¢
2.2.1.3.14 Beeper 37U 1 YA
2.2.1.3.15 Display wuu 128 x 64 graphic/character LCD Display U 1 YA
2.2.1.3.16 USB Port 911U 1 99
221317 el w1 g il
2.2.1.3.17.1 Power Input : 90V ~ 264V AC, 47THz ~ 63Hz
2.2.1.3.17.2 Output : DC 5V/5A, 12V/2.5A
22.1.4 gunsavhmsmaaedlglsitosniafsd
2.2.1.4.1 nsnnaeds MPLAB software simulation
2.2.1.4.2 n1svneasd Digital I/O port control
2.2.1.43 nsneaee LCD display control
2.2.1.4.4 n1svnaeg Timer and timer interrupt control
2.2.1.45 nsneasy Output compare module
2.2.1.4.6 n13naaes PWM control
2.2.1.47 n15veasd Analog-to-Digital converter module
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2.2.1.4.8 nnaase Universal asynchronous receiver transmitter
2.2.1.49 nsaavl Infrared signal normalization
2.2.1.4.10 NMInnaay Line detection
2.2.1.4.11 nmveaes Wall following robot simulation
2.2.1.4.12 n1vmaed Line following robot simulation
2.2.1.4.13 n3vaasd Road condition detection for line following robot
2.2.1.4.14 n13vaavd Road condition detection for wall following robot
2.2.1.4.15 msvaasy Line following control
2.2.1.4.16 mMnasy Encoder
2.2.1.4.17 n15vaaed PID control (Require MATLAB SIMULINK, optional)
2.2.1.4.18 nsvaavy Encoder feedback control
2.2.1.4.19 nM5vAa8d Motor speed control
2.2.1.4.20 Motor position control
2.2.1.4.21 n13naaes Micromouse turning control simulation (Require MATLAB SIMULINK,
optional)
2.2.1.4.22 minnass Micrcomouse central speed control
2.2.1.4.23 n137@aed Micromouse central position control
2.2.1.4.24 n7@aed Micromouse attitude control
2.2.1.5 gunsaiusznau
22151 1A30sTALUY Digital Multimeter  §1u7u 1 %0
22152 Software SIMULINK d1u3u 1 @
2.2.1.5.3  YAUTEUIRHAAIUANLATNITNAGDY WU 1 YA
2.2.154 { Power Cord 311U 1 %A
2.2.1.55 i Maze Wall 97w 3 9
2.2.1.5.6 i Maze Post 31U 4 99
2.2.1.5.7 { Line Track Pad 9731 7 A

2.2.1.5.8 I Pad Guide Rail 31 4 %n
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2.2.1.5.9 { USB Cable 91wy 1 %9
2.2.1.5.10 & 6-pin Programmer Cable 37uu 1 '
2.2.1.5.11 & Experiment Manual 3743 1
2.2.1.5.12 §I Experiment CD 97uu 1 ¥a
2.2.1.5.13 { PICKIT 3 programmer 371174 1 49
2.2.2 yanaaad Android APP Experiment Module 372U 3 A
2.2.2.1 4o Module wdn fsil
22211 Tusvananansena TI AM ARM Cortex-A8 processor, up to 720MHzu3aiiguivin
NI9ANI
2.2.2.1.2  #nu8A1u31 200MB DDR3
2.2.2.1.3 d9e aualitiesnii 4.3" LCD WU touch panel
2.2.2.1.4 i Wi-Fi/two ports Ethernet
2.2.2.1.5 # Audio Out-stereo
2.2.2.1.6 i Six function button
2.2.2.1.7 i Two USB port and one ZigBee port
2.2.2.2 4n ZigBee Switching Board
2.2.2.3 4 ZigBee Transceiver Module 77U 3 Yo ﬁﬁd‘ﬁ
2.2.2.3.1 { Core chips asea TI CC  w38ifiguivin ¥3eAnin
2.2.2.3.2 il Coverage £1U 30m ~ 50m
2.2.2.3.3 31 Tx. power 9u19 4.0dBm
2.2.2.3.4 1§ Rx. sensitivity U110 -95dBm (Nominal)
2.2.2.3.5 il Baud rate supports il 1.ZKbps/Z.Cleps/él.8Kbps/9.6Kbps/l9.2Kbp§/38.4Kbps/
57.6Kbps/115.2Kbps
2.2.2.3.6 3 Connection point-to-multi points

2.2.2.3.7 i Standard 2.4GHz IEEE 802.15.4/ZigBee protocol
2.2.2.3.8 il Data rate Y119 250Kbps
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2.2.23.9 i Frequency 81U 2.4GHz ~ 2.5GHz
2.2.2.3.10 i Modulation kuy DSSS
2.2.2.3.11 il Antenna (SMA female) + external dipole antenna
2.2.2.3.12 il Antenna impedance 9um 50 ohms
2.2.2.3.13 1l Power supply 9110 5V ~ 6V DC
2.2.2.3.14 i Current consumption WuU TX : 35.5mA at +4.5dBm, RX : 2dmA
2.2.2.3.15 il Operation temperature 7i -20 degree Celsius ~ +75 degree Celsius
2.2.2.4 { ZigBee Sensor Module x 2 (Temperature and Humidity Meter) ﬁdﬁ
2.2.2.4.1 3 Operation voltage : 5V ~ 27V DC
2.2.2.4.2 { Operation temperature : -40 degree Celsius ~ 125 degree Celsius
2.2.2.4.3 3 Operation humidity : 0 ~ 100%RH
2.2.2.4.4 1§l Temperature Accuracy +0.3 degree Celsius
2.2.2.4.5 3 Humidity Accuracy +3%RH at 25 degree Celsius
2.2.2.4.6 3 Baud rate : 9600bps, 8 Data bits, None parity, 1 Stop bit
2.2.2.5 i UVC Camera #ald
2.2.25.1 1 Sensor : CMOS sensor
2.2.2.5.2 I Max. dynamic preview resolution : 2.0M up
2.2.2.53 # Max. static photo resolution : 8.0M up
2.2.2.54 4 Static photo storage format : JPG, BMP
2.2.25.5 { Interface : USB 2.0
2.2.2.5.6 {1l Power supply : USB port supply or 5V DC, 120mA
2.2.2.6 ansavhnisvaaes Whidesndn dail
2.2.2.6.1 n1in9aasd Hello Android
2.2.2.6.2 n1inavd Chess
2.2.2.6.3 N1inaes e-Book Reader
2.2.2.6.4 n13nnaeN Video Player - YouTube
2.2.2.6.5 N894 Video Player - Media Transfer Protocol (MTP)
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2.2.2.6.6 n13Aaed Android APP Version Compatibility Issues of Debug Message
2.2.2.6.7 n13nnaos UVC Camera
2.2.2.6.8 n1INaaed Accelerometer
2.2.2.6.9 n1ineave Touch Event
2.2.2.6.10 N1379aey ZigBee Transceiver Module
2.2.2.6.11 n13vnavY ZigBee Sensor Module
2227 qunsalusenau

2.22.7.1 @1y USB Cable (Type A to Type B) 911U 2 49
2.2.2.7.2 @1y D-SUB Cable (Female) 31w 2 4n
2.22.73 % AC Adaptor (Input : 100V ~ 240V AC, Output : 5V DC/3A) 911U 1 4
2.2.2.7.4 @¥o Experiment Manual 91uu 1 90
2.22.7.5 YaUTEINANAMIUANLATNNTNARBY I1WIU 1 9
2.2.2.7.6 % Installation CD 31wy 1 A

2.2.3  Yannasd Micro-electro mechanical Systems 91U 3 Yn

2.23.1 L‘ﬁu‘qmwmaa\‘iLLUU MEMS (Micro-electro mechanical Systems) based Sensors

¥
va v a

2.2.3.2 Tuga 3-Axis Accelerometer Unit dnasaudisail

2.23.2.1 §929711930 (Measurement range) +2 / +4 / +8 / +16g ¥#39110A71

2.2.3.2.2 4 Nonlinearity (full scale) £0.5% %#39fAN71

2.2.3.2.3 iA1U94 Inter-axis alignment error +0.1 Degree N39ANIN

2.23.2.4 fimulaued Degrees cross-axis sensitivity +1% w39fn11

22325 @unsaldfuiunmeivuin oV Id

22326 aunsadousefiugunsal (connection) LUy Bluetooth 2.0 3efnIn

2.23.2.7 dveuanna (Display) WUy LCD Module #3aLiguiin

2.23.28 @wsadenlvuani1svineu (Selection mode) uu Demo / PC lg1
2233 gunsavimveasslslidesnindesdelui

2.23.3.1 n13n9aes Measurement of gravity

2.2.3.3.2 n1IV9eaed Measurement of gravity with software interface
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22333
22334
22335
2.23.3.6
2.23.3.7
2.2.3.3.8

NINAABY Sensing data analysis and gravity unit conversion
N1IAaa Calculation of tilt angle from X and Y plane
N13NAaBY Pitch rotation analysis and calculation

N1IA&aeN Roll rotation analysis and calculation

N1INAavY Pitch & Roll demonstration

N13NAaeY Data acquisition with sensing gravity

2234  luga 3-Axis Gyroscope Unit finguaadfisadl

2.234.1
22342
22343
22344
22345
22346
2.2.3.4.7

192971537 (Measurement range) 250 / £500 / +2000 dps #38AN31
1A1v99 Nonlinearity (full scale) £0.2% 38NN
ﬁmim?{ﬂuLLanmmlwiaqmmi (Sensitivity change vs. temperature) +2%
annsaldiununmeduing ov ¢

anunsaLieusiefugunsnl (connection) WUy Bluetooth 2.0 wiefni
fasuanena (Display) Wuu LCD Module wSawiiguiyin

A0 NIUNANITVIN9U (Selection mode) wuu Demo / PC g

2235  @usavnnmsveaselalitssninseswwolui

2.23.5.1
22352
2.2.55.5
2:2.5.54
22355
2.2.3.56
2.2.35.7
2.2.3.58
2.2.3.59
2.2.3.5.10
223511

N1INAade Measurement of angle

N1INRBY Measurement of angular velocity with software interface
N1INNABY Sensing data analysis and angle unit conversion
N1IVAaeY Digital zero-rate level calibration

N1IVNABY X-axis angle measurement with software interface
NNINAABY Y-axis angle measurement with software interface
N1IVNRBY Z-axis angle measurement with software interface
N1IMAaBY Pitch rotation demonstration

N131A&ad9e Roll rotation demonstration

N13NNaY Yaw rotation demonstration

NIvaaed Data acquisition with sensing angular data
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2236  luga Magnetometer Unit ﬁﬂmamﬁaﬁd‘ﬁ
2.236.1 1921901530 (Measurement range) +1.3 / +1.9 / 2.5 / +4.0 / +4.7 /+5.6 / +8.1
gauss WI0AN11
22362 i Magnetic cross-axis sensitivity : £1%FS/gauss n30ANIN
22363 awnsaldfulunaeivuia oV ¢
22364 aunsadeusieriugunsal (connection) WUU Bluetooth 2.0 u3efn1
22365 fasuanua (Display) Luu LCD Module #3aLiguLyin
22366 a@wnsadenlnunnivingu (Selection mode) Wuu Demo / PC lat
2237  aunsavminnastdlidesnindeseluil
2237.1  MIN9add Magnetic north identification
2.2.3.7.2 mMInnaed 3-axis magnetic field sensing experiments
22373  MIneaed Sensing with magnet
22374  nInnaed Magnetic file interference and calibration
22375 nneass 8-motion calibration
2.2.3.7.6  mMInaael Electronic compass
2.23.7.7  nneaes Data acquisition with sensing magnetic field
2.23.8  luga Digital Barometer Unit ﬁﬂmamﬁaﬁﬂﬂj
22381 awsoldfuiuawmeduwn oV e
22382 @unsadieusefugunsnl (connection) WUU Bluetooth 2.0 w3adndn
22383 asuanwa (Display) huu LCD Module #3aLiiguLyin
22384  @wnIadenlnuanivingu (Selection mode) Wuu Demo/PC g1
22385 il Barometer 43471330 600 to 1040 hPa #39ANN
22386 flwesingungil ¥39n153m -30 to 50°C w3BAn
2239  @wnsavmsveaedldliteenindeseluil
22391 MINeasd Measurement of room temperature and pressure
2.239.2  nIvnaed Measurement of temperature with software interface
22393  Mneaes Sensing data analysis and temperature unit conversion
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2.23.9.4  MInnaed Measurement of pressure with software interface
2.239.5 nmwnnass Sensing data analysis and pressure unit conversion
22310 YAUTEUIENAAIUANLATNITNAREY T1UU 1 YA
2.3 gunsaiusznau
23.1 wanimeataffimeiuuunnmt 91w 3 1A3eq fisadl
23.1.1 @w15avinnsInnseRu nTsLE way muaunula
23.1.2  UAAINANITIALUUATN DA
2313 flagdon 3n VAC, VDC, OHM, CAPACITOR, Hz, Amp
232 wedileaiauives (Vernier Caliper) swnuliitfosndnduau 9 ga fswasBundsil
2321 firamsieliitdesninaud 0 8¢ 150 adiwns s 6 i
2322 damnuazidealunisinlitdesnin 0.02 daduns
2323  awisavinsiasiuuen, Taauly, dnaudn waz step Lo
2324 spnisiavihandaquan stainless steel wsafnin
233 Uiv1agern wiouldau Swau aqn  ddd
2331 Wuldevhselivdiia danuvun 28 faduns
2332 Upiiusowariiuassdulaveulfviie 4 §hu dre PVC v 2 fadiuns
2333 Wlfvilawn mnuen 1500 Sadlums X A1nunine 800 faduns
2334 lassairaldzdumannaesauin 50 x 50 Aadns wun 2 Tediuns
2335 mwgeniufesssuiulfssuug Saugs 800 fadiuns
23.4 dvinan wieulda $ruau 15 9n dfed
234.1  unusesieiiduliinay suaduiuaudnans lddeundn 300 fadiuns
2342 veurenfBaueuULLAEAuEN
2343 ansauiussiumNge-sle
2344 gufsfuvaniiaunduse lasardniauans vaerauduswsenatafinuds

2345 aumdidumannavvuinlitesnin 20 Saduuns

2346 WidRIwIL ¢ U 1WuluuIEgu
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2.3.5  guindeunsean vuakivesnin 4 Wa 9w 2 67

2.3.6 guideuiiv vwalidesnit 4 vn 31w 2 M

2.3.7 %9 Function Generator WaPINALUUAINDS 20MHz Dual Ch 1w 2 M

2371 $9eudnanaluy Monochrome LCD
2372 Avesdynnd 2 ve9

2.3.7.3  awsauiuidonan Amplitudes 1ot

2.3.8 gondslolauwuunszatgluusseine il ya el

14

3. U9

2381 nanlelwuldsusandiauluaime weldgndslsaluainie

2382 viaoandnlolau 3um 16 x 100 1.4, U 15 viaen
2383 viloudadlviuseas vunm 3.3 kv U 5 9
2384 vlouUauseiusi vua 180 VA U 2 Y9
2.3.8.5 Driver Board Tulelau U 5 Y0

23.8.6 laweaulunisnszareiialelau

2387 {i Pre-Filter fsamnsonandlaliifosnin 2 4

2388 @unsaunRinsanawhnului ftisnaiheu 30 wild wesdiinauseiiesls
2389 nsesldluii 220 Taadt 270 Sad s Falus

23.8.10 gilomsldau uazihgedne Wunwlng $ruau 1 4

23811 wunases lutounin 50x50x60%.41.(Nxaxa)

fviuaBug

3.1 Juyailnveyamaassiindnainlssnuaasgiu suusazginiregaiosdieluiae CE i
1509001 #30 JIS w38 DIN wienuuutenasluiuduwes

3.2 duduygefinuioyanaassiinanlulsemelng azdesldfuninsgiu uen. uay ISO uag CE uawdl

VIIULINTFIUAILEAAINNTITH TUTBINTOUBNATIINLHEIUE9qATUTES WiBUUUULBNATS LY

LY

JUTUYDI

Y a

3.3 @Lauasﬁﬂ’lﬁ@uﬂuﬁqLmuﬁi’wﬁwimamqmm?ﬁ’m NER WEoULENATNITITURIUNUT MU

Y

WiaUselesulun1susnisrasnisuielaseyiva wiouuuulenasiuiuguees
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3.4 {laueIIndalanaenanslssIuNEn u3e Website n3amanznssunislly fegaas os
Wermudauuazuinsmdmsue wieuuuuienansluiudumes

35 fauonadoanuugiolunu waznsliuazihsssnvndunwilnevdeniudongy luiudures

36 Reoulalunsiauesim flavesmdesauenmmumdyariiy

3.7 fauesia seslinisuuseiununiwanudya lidesndn 1 Y

3.8 Hiauesa desfiununisuinisegiesieile litosndn 2 U ndsnuuasseznisulseiugunm
audeyeyTiuudalag lifnanldteiy

b4

39 fauesialddosinsfafuazarsanisldaulitugldvniofiierdosuannsoldauligndes
og1etioy 2 ada (afsarlidenndn 3 fu) viedldiderrgyniseusunisldeu a Tssnuduan
vie mhsnuiidate MialiTefiauenaidasdosiuineuridn

3.10 anuiidseuil angagmansgavnssutazmalulad aordunaluladwsyaeanduitgummis

AnNNILUY

4. anuiinnes

91AUuRNIsAMEATAEnsREINTINLasINALULAE vaiuildaey 15 s,

5. gueanesndumsiveideunidaumimugluuvaniumelulag wszaeund s gaummsaianssds
6. 1FUTAMN 4,950,000 UM (B3 wauTmiiuumaaw)

7. Geululunisiauesim lauesmTImATEyaAL

8. fvusdaNeuA3inet 120 Ju tudaainiuiasunsly Tt

9. anuiiRnsioilovensuTeayBeaiiuni

AyATFNARsgRamNIINLazmAlulad andumelulanszaoundidnnunmsaianseds

1wl 1 99y 209939 1 WY AIAnTed

WRAIANTEUY NTUNNLMIUAT 10520

- E-mail: pasadu@kmitl.ac.th
- Insdws: 02-329-8000 A 6087
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