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PROJECT DESCRIPTION & REQUIREMENTS

* This project describes a trackless multi-car electric tram that attempts to solve
the problem cost and fossil fuel reducing emissions.

* This tram system should also be able to move freely inside the city.



DECISION

* Communication
* /ZigBee
* WiFi

e Steering mechanism
e Differential drive

* Rack and Pinion steering mechanisms (many)



ARCHITECTURE




STEERING DESIGN
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STEERING COMPONENTS DESIGN
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COMMUNICATION




USER COMMANDS pilot




P

speedLevel
distanceCovered

Trailer

distanceCovered
<nextAngel> queue

Class nextAngel(){
angel
turnLocation

160




DATA TRANSMITTED

Whenever the can changes direction Whenever it receives it

P

* Angel ;‘_? ';.': = * Angel
e distanceCovered : o3 e distanceCovered

Pilot Every 10ms Trailer Every 10ms Trailer

= distanceCovered = distanceCovered



SPECIAL CASES

 Low batteries.

e Sudden stops

“needs more work”



TESTING

e Communication:
test 1

ﬂ Radio Modules ﬁ Radio Configuration

Function: XBEE WI-FI J‘@ (/)

Port: usbserial-00001124 - 9600/8/N/1/N - AT
a Firmware information

L N Name: Product family: XB24
Function set: XBEE 802.15.4

Written and default

Written and not default

M Changed but not written

»(x
o) - Fumction: XAEE 802134 ) Firmware version: 10ec Error in setting
o) - Port: usbserial-00001224 - 9600/8/N/1/N - AT
2 ¥ Networking & Security
© g Modify networking settings
.S LID o ‘ = Name: (@ CH Channel
. : XBEE 802.15.
0 e) Function: X 15.4 ol
¥ Digl internationast © 6‘ Port: usbserial-00001424 - 9600/8/N/1/N - AT
R e T s s G ) (D DH Destination Address High
XBee: 5 -
© ¢ )
; 3l g 0000000 Name: (D DL Destination Address Low
) 0000
= * - O 00000000000 Function: XBEE 802.15.4 (@ MY 16-bit Source Address
O 00000000000 Port: PL2303-00001324 - 9600/8/N/1/N - AT
d.?“ 00000000000 -N () MM MAC Mode | 802.15.4 + MaxStream header w/ACKS (0}
~“& 00000000000
V0O XBee Retri 0
X 00000000000 (DR hes Renies
| 5“'00000000000 (@ RN Random Delay Slots
b 00000000000
1 00000000000 (@ NT Node Discover Time
\ : OOOOOOOC:-OOO () NO Node Discover Options 0
TH o e
= (@ CE Coordinator Enable ["End Device (0]

(@ SC Scan Channels 1FFE Bitfield

(@ SD Scan Duration 4 exponent

(@ Al End Device Association [ 0000 [0}

() A2 Coordinator Association [ 000b 0}
(@ Al Association Indication 0

(D EE AES Encryption Enable | Disable (0]




TESTING
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* Feedback system:

5V 4V 3V
Potential drift of 17.27mm per 100m

= DC Motorl
® DC Motor2




DEBUGGING

* Stepper motor:

* Direct voltage




DEBUGGING

* Driver:

| motor power supply
1 — logic power supply ‘

0N oy S
(8.2-45V)

i (2.5-5.25 V) DRV8824/ —

£

| . VDD
] - l
microcontroller

GND
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CONCLUSION

* Feasible solution
* Considerably cheaper.

* No infrastructure needed.

* Learned a lot
e Scheduling.
 Communication and synchronization.
* debugging properly.

* Improvising custom solutions.
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