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Arduino Layer 1,23

Layer 3 : Xbee Communication

Layer 2 : Connectors and Wiring

Layer 1 : Arduino Controller

Layer 1 : Arduino Uno board

Layer 2 : Larger than layer 1 and 3 because of space for
connectors and DC motor drivers.

Layer 3 : Xbee shield board. Topmost position is suitable for
wireless communication board.
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Layer 2 : Connectors and Wiring

Layer 1 : Arduino Controller

Layer 3 : Xbee Communication
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Interrupts and peripherals

Interrupts : Timer Interrupt for control frequency 20Hz
USART Rx Interrupt for xbee communication
External Interrupt for 2 of hall sensors and 2 of encoders

(1 Ext INT and 3 PCINT)

Peripherals : PWM for servo Motor
2 PWM for 2 of DC motor driver enable(speed control)
2 Digital output for 2 of DC motor driver phase(directions)
2 Digital input for 2 of encoder direction
USART for xbee communication
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The c

Rear DC Motor
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Front DC Motor
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2Cell Li-Po(7.4V) Connector
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The control system

rF
Ea -
- - it Bl Sl ol o S i -4
E-Il‘-!l ® I!JII.-II * II!I“IFI'I"I’,"I'].';'I’.IIJ.!I!I'I‘I‘I‘ T
- o—y | T oo
000
o
-
y #]- i 1= elid Il -:‘
£ = o C il f=i e #lele
» N o o O]
e ; Q HaTh 4l
ot R iy B =Tal Telule
. s g k ...--I:‘
. = 3 CO0000
%’ . 3 -
= .
s <3
oy =
4
- 155
» 5 g wlols’s
s 8 3 4 Gral e
] Pl L
- - :
- A = Ll
v : ] i
A = . :
B cd
L
P
b ' .
e = 3
B i i =
T g
2N '
Y& oy L&
» 3 - ] 3
&,
— - — . : ;




Velocity Control

o DC

Control
Motor l




The PC program
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The communication system

/L@_/

- ) \
\ { coTo | M—
'\ D@6

SPEED

XBee

communication




The communication protocol

Message
Type

Receiver Sender

Payload

| 1byte 1byte 1byte 1byte 1byte 1byte 2byte 2byte 1byte 1byte 1byte

| 0x61 ID ID Type Switch Track  Position Velocity  Status CS 0x62
Data for check sum
ID~ Message Type«
Integer: Device~ 4 Integer~ Send by~ Message type- Description« o
0« Maine - 0x00- Main« Statuse Initial Statuse E
1o pod 0~ R 0x01~ Main«~ Statuse Set Speed, Distances &
2 pod 1o . 0x02 Maine Calls Move to Stations B
003+ Pod~ Statuse Local Information» K
. . i 0x04+ E (Reserved)- E o
o ° (Reserved)- ° K
255« pod 254+ B ,, J (Reserved): J }
Oxfes Maine Emergency+ Emergency Gos -
Oxffe Maine Emergency« Emergency Stope -




The communication protocol(continued)

Payload+

-Message Type 0x00 (Initial Status)e

1byte.. 1lbyta.. 2byte. 2byte ., 1byta..
Switch.. Track. Position.. Velocity .. Status., -
-Message Type 0x01 (Set Speed, Distance)«
1byte.. 1lbyta.. 2byte. 2byte ., 1byta.. a
Position . Velocity . .
-Message Type 0x02 (Move to Station)«
1byte . 1byte . Zbyte.. Zbyte . 1byte . a
Switch . B
-Message Type 0x03 (Local Information)
1byte.. 1lbyta.. 2byte. 2byte ., 1byta..
Switch.. Track. Position.. Velocity .. Status., .
-Message Type OxFE (Emergency Go)~
1byte.. 1lbyta.. 2byte. 2byte ., 1byta.. a
-Message Type OxFF (Emergency Stop)«
1byte . 1byte . Zbyte.. Zbyte . 1byte . a
Pul




The demonstrat10n(1 min 44 sec)
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