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Why are we different?

Ã Our system uses in-house network composed of 

Radio Frequency modems and can be easily 

expanded

Ã Busses are tracked with no need for service 

subscriptions or monthly costs unlike similar existing 

systems



How it Works

Ã GPS device onboard track the shuttle bus location 
and relays information to a main central computer

Ã ETA is calculated and sent to kiosk signs located 
at bus stops

Ã All information is sent through local campus 
wireless network, no service subscription required; 
900 MHz radio frequency modems are used

Ã When Signal can not reach central computer, 
relay units repeat the message until destination is 
reached



Summary of Design



Network Coverage

Ã Radio Modems with original antenna cover at most 

400 meters with good line of sight. This distance 

was determined through on-campus range tests

Ã With the use of gain antennas range is increased. 

Desired coverage is a minimum of 450 meters

Ã Directional and Omni-directional antennas are used 

on relay units



RF modem/Network Configuration

Ã Modems are configured with a firmware that 

controls serial and wireless settings. Network and 

individual addresses are assigned

Modem configuration

Modem GPS Receiver GPS Unit LED Screen Repeater 1 Repeater 2 Repeater 3 LED Output

RF Mode Normal Normal Normal Repater Repeater Repater Normal

Firmware 2060

Network ID FCFC

Modem ID 1001 1002 1003 1004 1005 1006 1007

Wireless baud rate 9600 bps

Serial Baud rate 4800 bps 4800 bps 38400 bps 4800 bps 4800 bps 4800 bps 38400 bps

Transmission Mode RX only TX/RX TX/RX TX/RX TX/RX TX/RX TX/RX

Destination Address N/A 1001 1007 N/A N/A N/A 1003



Local Network/Relay Units Layout

Ã Four relay units are needed 
to cover Black and Gold 
routes. Each unit covers a 
minimum of 450m radius

Ã Though there appears to 
be gaps the radio modems 
have performed better 
than we expected and the 
map is based off of worst 
case estimations.



Promoting Use of Solar Power

Ã Kiosk sign and repeating modem units are powered 

entirely by solar power

Ã No changes to current infrastructure needed, kiosk 

signs and repeating units are self sustained

Ã Repeating units location will be flexible, only 

requiring sun exposure to operate



Relay Unit Design

Ã Needed radio repeaters to 

get network coverage of 

campus

Ã Introduced into system to 

make radio repeaters self 

sufficient.

Ã Needed to be waterproof

Ã Power a radio modem with 

solar power



Relay Units

Omni-directional Repeater Directional Repeater



Kiosk

Rendering of CAD Actual Kiosk


