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2.2 AANBUZIANIZ
yanaasilgyaiuszivgdiannsaingd 1 ya Usznausae
2.2.1 yommaastlyaysziug Al LUy Intelligent Micromouse $1Uau 6 3 fnnuaudfsed
2.2.1.1 49 Hardware ﬁqmauﬂ’ﬁ@faﬁ
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 40 Software fnquautissi
2.2.1.2.1 &u150vn1331a89 Simulation of Wall Maze Solving Micromouse ‘I
2.2.1.2.2 89nWUU Students design WUU 16 x 16 wall maze software interface
waz observe how micromouse solve the maze ¢
2.2.1.2.2.1 Maze size WUU 16 x 16
2.2.1.2.2.2 Users @13150 save Wag load the designed map o

2.2.1.2.2.3 Algorithm WUy gradient descent algorithm &



2.2.1.2.2.4 Simulation speed WU fast/medium/slow a
2..2.1.2.2.5 Micromouse movement kuu full run/step run/pause 18]
2.2.1.2.3 @1u150911113 Simulation of Line Maze Solving Micromouse 12
2.2.1.2.4 »9nluUStudents design 20 x 20 line maze from software interface Wa e
observe how micromouse solve the maze o
2.2.1.2.4.1 Maze size WUy 20 x 20
2.2.1.2.4.2 Users @1u130 save Wag load the designed map
2.2.1.2.4.3 Users @11130 assign starting wag ending point of the maze
2.2.1.2.4.4 Algorithm wuu simplification method 1¢1
2.2.1.2.4.5 Simulation speed LU fast/medium/slow s
2.2.1.2.6.6 Micromouse movement Wwuu full run/step run/pause b
2.2.1.2.5 Micromouse Turning Control 331U MATLAB 1t
2.2.1.2.6 Motor Control $3ufiu MATLAB 1@
2.2.1.3 dusenay
2.2.1.3.1 § MCU uuv dsPIC33FJ128MC804 (ISP Circuit Included) il
2.2.1.3.1.1 Juuwuv 16-bit digital signal controller
2.2.1.3.1.2 1 44-pin
2.2.1.3.1.3 3 128K byte program flash memory
2.2.1.3.1.4 1l 16K byte RAM
2.2.1.3.2 § Gyroscope Chip #ii
2.2.1.3.2.1 il Measurement range : +1000dps
2.2.1.3.2.2 § Sensitivity : 1.1 mV/dps
2.2.1.3.3 § DC Motor WUy 12V 713U 3 49
2.2.1.3.4 i H Bridge Motor Driver $1uu 3 9 fail
2.2.1.3.4.1 1 Delivers up to 3A continuous output
2.2.1.3.4.2 & Operates at supply voltages up to 55V
2.2.1.3.4.3 3 Low Rds(on) typically 0.3 ohms per switch
2.2.1.3.5 il Rotary Optical Encoder 500 Pulse 313U 3 4n
2.2.1.3.6 { Infrared Transmitter g11 Ap = 940nm 917U 9 A9
2.2.1.3.7 {l Infrared Receiver WU light-to-voltage 31U 9 YA
2.2.1.3.8 {l Fixture dw3U Infrared Transmitter wae Receiver 314U 5 %

2.2.1.3.9 {1 TACT Switch 9717 3 %0



2.2.1.3.10 & Power Switch WUy 5V, 12V 971U 1 9@
2.2.1.3.11 Limit Switch d1u7u 2 9
2.2.1.3.12 Power LED $1u1u 1 ¢
2.2.1.3.13 LED 31u7u 6 9
2.2.1.3.14 Beeper 311U 1 4
2.2.1.3.15 Display WUU 128 x 64 graphic/character LCD Display 3143u 1 49
2.2.1.3.16 USB Port 97u7u 1 %9
22.1.3.17 yadwlW S1uau 1ga dail
2.2.1.3.17.1 Power Input : 90V ~ 264V AC, 47Hz ~ 63Hz
2.2.1.3.17.2 Output : DC 5V/5A, 12V/2.5A
2.2.1.4 awnsavihnsmasesidlitosniassil
2.2.1.4.1 M37na89 MPLAB software simulation
2.2.1.4.2 mM3neasy Digital I/O port control
2.2.1.4.3 n1svnaasd LCD display control
2.2.1.4.4 mMsnead Timer and timer interrupt control
2.2.1.4.5 n13neadd Output compare module
2.2.1.4.6 M3naaes PWM control
2.2.1.4.7 M37aavd Analog-to-Digital converter module
2.2.1.4.8 n1snaave Universal asynchronous receiver transmitter
2.2.1.4.9 "1379ae9 Infrared signal normalization
2.2.1.4.10 NM13n@ady Line detection
2.2.1.4.11 msnaasd Wall following robot simulation
2.2.1.4.12 n15v9a84 Line following robot simulation
2.2.1.4.13 n157mae9 Road condition detection for line following robot
2.2.1.4.14 n13nease Road condition detection for wall following robot
2.2.1.4.15 mM3naav Line following control
2.2.1.4.16 MI"avd Encoder
2.2.1.4.17 n1379a84 PID control (Require MATLAB SIMULINK, optional)
2.2.1.4.18 nM35v9&a3 Encoder feedback control
2.2.1.4.19 NM3v9&a83 Motor speed control

2.2.1.4.20 Motor position control



2.2.1.4.21 n1579883 Micromouse turning control simulation (Require MATLAB
SIMULINK, optional)

2.2.1.4.22 mM3ineavd Micromouse central speed control
2.2.1.4.23 mMIinmavy Micromouse central position control
2.2.1.4.24 M3nnadd Micromouse attitude control

2.2.1.5 gunsalusenau

2.2.1.5.1 \A3esiAUUY Digital Multimeter  $1uau 1 Y

2.2.1.5.2 Software SIMULINK d717u 1 %a

2.2.1.5.3 ¥aUzAIaNanIUALLAZNITVIAGEY 91U 1 90

2.2.1.5.4 1l Power Cord 473U 1

2.2.1.5.5 i Maze Wall 1 3 yn

2.2.1.5.6 il Maze Post 914U ¢ A

2.2.1.5.7 { Line Track Pad 31uau 7 9

2.2.1.5.8 # Pad Guide Rail 9117 4 ¥

2.2.1.5.9 1 USB Cable 7u3u 1

2.2.1.5.10 & 6-pin Programmer Cable §1uau 1 %n

2.2.1.5.11 i Experiment Manual $1u3u 1 4

2.2.1.5.12 § Experiment CD §7uau 1 n

2.2.1.5.13 {1 PICKIT 3 programmer 911U 1

2.2.2 4pnnaed Android APP Experiment Module 13y 3 ¥a

2.2.2.1 49 Module wan Tsil
2.2.2.1.1 AfUszananaluu TI AM3358 ARM Cortex-A8 processor, up to 720MHz
2.2.2.1.2 inireA1ua 400MB DDR3
2.2.2.1.3 ve vuakitesndn 4.3" LCD WU touch panel
2.2.2.1.4 § Wi-Fi/two ports Ethernet
2.2.2.1.5 3 Audio Out-stereo
2.2.2.1.6 1 Six function button
2.2.2.1.7 1 Two USB port and one ZigBee port

2.2.2.2 4m ZigBee Switching Board

2.2.2.3 yn ZigBee Transceiver Module 313U 3 40 figvedd

2.2.2.3.1 11 Core chips WUy Tl CC 2630



2.2.2.3.2 il Coverage §11 30m ~ 50m

2.2.2.3.3 1l Tx. power 4119 4.0dBm

2.2.2.3.4 4 Rx. sensitivity U9 -95dBm (Nominal)

22235 {l Baud rate supports

1.2Kbps/2.4Kbps/4.8Kbps/9.6Kbps/19.2Kbps/38.4Kbps/57.6Kbps/115.2Kbps

2.2.2.3.6 & Connection point-to-multi points

2.2.2.3.7 8 Standard 2.4GHz IEEE 802.15.4/ZigBee protocol

2.2.2.3.8 il Data rate u1n 250Kbps

2.2.2.3.9 4l Frequency 814 2.4GHz ~ 2.5GHz

2.2.2.3.10 § Modulation wuu DSSS

2.2.2.3.11 il Antenna (SMA female) + external dipole antenna

2.2.2.3.12 § Antenna impedance 4% 50 ohms

2.2.2.3.13 § Power supply 111 5V ~ 6V DC

2.2.2.3.14 3 Current consumption WUU TX : 35.5mA at +4.5dBm, RX : 24mA

2.2.2.3.15 &l Operation temperature i -20 degree Celsius ~ +75 degree Celsius
2.2.2.4 i1 ZigBee Sensor Module x 2 (Temperature and Humidity Meter) st

2.2.2.4.1 3 Operation voltage : 5V ~ 27V DC

2.2.2.4.2 31 Operation temperature : -40 degree Celsius ~ 125 degree Celsius

2.2.2.4.3 3§ Operation humidity : 0 ~ 100%RH

2.2.2.4.4 4 Temperature Accuracy +0.3 degree Celsius

2.2.2.4.5 1 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 § UVC Camera fsil

2.2.2.5.1 4 Sensor : CMOS sensor

2.2.2.5.2 1l Max. dynamic preview resolution : 2.0M up

2.2.2.5.3 il Max. static photo resolution : 8.0M up

2.2.2.5.4 1l Static photo storage format : JPG, BMP

2.2.2.5.5 I Interface : USB 2.0

2.2.2.5.6 1 Power supply : USB port supply or 5V DC, 120mA



-6-

2.2.2.6 awnsavnmsnaaes elidesndn wil
2.2.2.6.1 M3naaed Hello Android
2.2.2.6.2 Minaasy Chess
2.2.2.6.3 NMInAasy e-Book Reader
2.2.2.6.4 NM379a03 Video Player - YouTube
2.2.2.6.5 NN3Vnad Video Player - Media Transfer Protocol (MTP)
2.2.2.6.6 NMNad9 Android APP Version Compatibility Issues of Debug Message
2.2.2.6.7 Minnass UVC Camera
2.2.2.6.8 N"13nnaeN Accelerometer
2.2.2.6.9 Minmasl Touch Event
2.2.2.6.10 N13nnavy ZigBee Transceiver Module
2.2.2.6.11 NM3nnaey ZigBee Sensor Module
2.2.2.6.12 mMI3vnaey Equipment Required
2.2.2.7 guniaiusenau
2.2.2.7.1 @18 USB Cable (Type A to Type B) 3747w 1 ¥
2.2.2.7.2 @y D-SUB Cable (Female) $1uu 3 n
2:2.2.7.3 9 AC Adaptor (Input : 100V ~ 240V AC, Output : 5V DC/3A) 31 1 4
2.2.2.7.4 gile Experiment Manual 91Wu 1 90
2.2.2.7.5 YUseaanamuANLazN1IAaed 31U 1 90
2.2.2.7.6 4 Installation CD 31U 1 A
2.2.3 4annaad Micro-electro mechanical Systems 37U 3 YN
2231 Lﬂuﬁmwmammu MEMS (Micro-electro mechanical Systems) based Sensors
2.2.3.2 luga 3-Axis Accelerometer Unit ﬁ@mauﬁ}aﬁdﬂj
2.2.3.2.1 4921901590 (Measurement range) +2 / +4 / +8 / +16g #3011
2.2.3.2.2 i1 Nonlinearity (full scale) +0.5% w38fni
2.2.3.2.3 iA1U94 Inter-axis alignment error +£0.1 Degree NI9ANIN
2.2.3.2.4 faulives Degrees cross-axis sensitivity +1% n30ANI
2.2.3.2.5 anansaldfuuuneeivun oV ¢
2.2.3.2.6 anunsaidousieriugunsal (connection) WUy Bluetooth 2.0 w3efnii
2.2.3.2.7 fasuaniua (Display) uu LCD Module 3aLiguwyin

2.2.3.2.8 @1u15aLaannuan1svinau (Selection mode) wuu Demo / PC gy
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2233 gansavinsveaedlalidesnindewoluil
2.2.3.3.1 NVNae9 Measurement of gravity
2.2.3.3.2 N1INAaB9 Measurement of gravity with software interface
2.2.3.3.3 n13vnaed Sensing data analysis and gravity unit conversion
2.2.3.3.4 n1vnaeg Calculation of tilt angle from X and Y plane
2.2.3.3.5 n1svaaed Pitch rotation analysis and calculation
2.2.3.3.6 M3vnaed Roll rotation analysis and calculation
2.2.3.3.7 MInaass Pitch & Roll demonstration
2.2.3.32.8 N13nnaey Data acquisition with sensing gravity
2.23.4 Tuga 3-Axis Gyroscope Unit npuantsedl
2.2.3.4.1 §i929m53n (Measurement range) £250 / +500 / +2000 dps #39AN71
2.2.3.4.2 fiAwes Nonlinearity (full scale) £0.2% #iafn11
22343 ﬁmiLU?{auLLUmmml’wiaqmmﬁ (Sensitivity change vs. temperature) +2%
2.2.3.4.4 gnnsaldfuuunmeivinn ov 1
2.2.3.4.5 anunsnideusioriugunsal (connection) WUy Bluetooth 2.0 w3efnin
2.2.3.4.6 vouanna (Display) wuu LCD Module n3aiiguivin
2.2.3.4.7 awnsaideninunn1svineu (Selection mode) wuu Demo / PC o
2235 ansavimsnmaaedidlitosnindeseluil
2.2.3.5.1 n1snnasd Measurement of angle
2.2.3.5.2 Ninnaes Measurement of angular velocity with software interface
2.2.3.5.3 mMInnasd Sensing data analysis and angle unit conversion
2.2.3.5.4 nMvnaes Digital zero-rate level calibration
2.2.3.5.5 N1AaDd X-axis angle measurement with software interface
2.2.3.5.6 NM3719a83 Y-axis angle measurement with software interface
2.2.3.5.7 NM3nnapd Z-axis angle measurement with software interface
2.2.3.5.8 n13vnav3 Pitch rotation demonstration
2.2.3.5.9 n13v»aey Roll rotation demonstration
2.2.3.5.10 NM7Aade Yaw rotation demonstration

2.2.3.5.11 mnaadse Data acquisition with sensing angular data
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2.2.3.6 luga Magnetometer Unit ﬁﬂmamﬁaﬁaﬁl

2.2.3.6.1 499n151M (Measurement range) 1.3 / +1.9 / +2.5 / 4.0 / +4.7 /+5.6 / +8.1
gauss #39ANI

2.2.3.6.2 3 Magnetic cross-axis sensitivity : +1%FS/gauss nI0ANIN

2.2.3.6.3 annsaldiununmmeivunn ov ¢

2.2.3.6.4 ansnsnifeusioriugunsal (connection) WU Bluetooth 2.0 w3adni

2.2.3.6.5 Hvsudndna (Display) Wuu LCD Module #3aLiiguLvin

2.2.3.6.6 @nunsaidenluuanisvineu (Selection mode) wuu Demo / PC gt
2,237 awnsavinsvnaesldlitosnindeseluil

2.2.3.7.1 MN9a8d Magnetic north identification

2.2.3.7.2 MInnaes 3-axis magnetic field sensing experiments

2.2.3.7.3 179889 Sensing with magnet

2.2.3.7.4 n13nav9 Magnetic file interference and calibration

2.2.3.7.5 nvaasy 8-motion calibration

2.2.3.7.6 Mnnavs Electronic compass

2.2.3.7.7 asnnaee Data acquisition with sensing magnetic field

2.2.3.8 luga Digital Barometer Unit finnuauTRad
2.2.3.8.1 annsaldiuuummedvnn oV 1¢
2.2.3.8.2 annsni¥eusioriugunsal (connection) WU Bluetooth 2.0 #138n31
2.2.3.8.3 flasudnina (Display) Luu LCD Module #3aLiigutvin
2.2.3.8.4 aunsaideninunn1svineu (Selection mode) Wuu Demo/PC 16
2.2.3.8.5 # Barometer %79n151@ 600 to 1040 hPa #38ANT
2.2.3.8.6 ffweosingamall ¥191151n -30 to 50°C w3ofnI

2.23.9 anusavimsnaassidlitesnindeseluil
2.2.3.9.1 N1nnaes Measurement of room temperature and pressure
2.2.3.9.2 Mnnasd Measurement of temperature with software interface
2.2.3.9.3 NMInAadY Sensing data analysis and temperature unit conversion
2.2.3.9.4 mMInaand Measurement of pressure with software interface

2.2.3.9.5 NMnmaes Sensing data analysis and pressure unit conversion



2.2.3.10 oUszanananIuAilasnIsvaaes 91U 1 ¢

2.2.4 %¥n Analog Overlay Learning System 31U 15 Yo
2.2.4.1 §luruugns Circuit diagram (tracing paper) litiaenin 60 54
2.2.4.2 31 Experiment book
2.2.4.3 i Components
2.2.4.4 § RM-203 breadboard
2.2.4.5 flvue Qidesnin : (290(L) x 225(W) x 55(H)mm

2.2.5 4 Digital Overlay Learning System U 15 Y
2.2.5.1 flwsiunana Circuit diagram (tracing paper) Witlosndn 25 Soq
2.2.5.2 3 Experiment book
2.2.5.3 3l Components
2.2.5.4 31 RM-203 breadboard
2.2.5.5 Swua ldounan : (290(L) x 225(W) x 55(H)mm
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