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Development of a LBS-based Bicycle Monitoring System
using GPS-CDMA Modem Combined Terminals
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Abstract

Most of the developed countries and Korea have continued to invest much money in developing
low-carbon vehicles such as electric car, methanol car and hydrogen car to replace the conventional
fossil fuel vehicles. Government and local governments of each country, however, grope to
construct roads for bicycle and public bicycle rental systems because bicycle is the only ultimate
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and feasible non-pollution transportation. Most of the current bicycle monitoring systems have

achieved automation of rental process in hicycle stations, but they can not monitor bicycles in use.
This paper develops GPS-CDMA modem combined terminals and implements a LBS-based bicycle
monitoring system using them for public bicycle rental system. The monitoring system collects

location information from GPS-CDMA modem

combined terminals attached on hicycles and

presents the moving tracks of bicycles on a GIS map for easy return and redistribution of bicycles.

Also, the system helps to prevent from theft and vandalism of bicycles and to recommend the

nearest bicycle station.

» Keywords :  Bikesharing, Bicycle  Monitoring

Redistribution, Bicycle Theft & Vandalism
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Table 1. Main Specifications of the GPS Teminal

Module | Items Specifications(Model)
Chipset MSM6025(Qualcomm)
Transceiver RFR6122/RFT6122
Frequency 824" 849MHz
Channel
spacing 30KHz

CDMA | Bandwidth 1.25Mz

modem | Modualtion OQPSK
Max Datarate 153.6Kbps
Power 36V
Current Max 600mA
Consumption Min(idle). 1/130mA

Avg. 320mA
Chipset SLS-1613(KNCTEK)
P
Tracking -161dBm
Sensitivity Re-acquition -157dBm
Cold start ~148dBm
Position 25m CEP
GPS | Accuracy Velocity Olny/s
Timing(PPS) | 61msRMS
Protocol NMEA-0183 V3,01
Power 36V
Current Tracking HmA
Consumption Acquition OmA
Back-up 60uA
Chipset MSM6025(Qualcomm)

MCU | Core ARM7TDMIL

Clock speed 19.2MHz
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<htmlI>

<head>

<meta http-equiv="Refresh”
Content="30;url=http://algo.gwnu.ac kr/ hblee/
cgi-bin/gpsmap.cgi”>

<script type="text/javascript”
src="http://maps.google.com/maps/api/js?v=3.3
&sensor=true&language=ko”></script>

<style type="text/css">

html { width: 100%; height: 100%; }
body { width: 100%; height: 100%; }
#m_map { width: 1200px; height: 750px; }
</style>

</head>

<body>

<div id="m_map”></div>
<script type="text/javascript”>
var pMap = null
var cntr = new google.maps.LatLng(’'37.307102’,
'127.9379045")
var myOptions = {
zoom: 15,

|3

center: cntr,

mapTypeld:
google.maps.MapTypeld ROADMAP,

scaleControl: false

pMap = new

var

var

var

var

var

s

google.maps.Map(document.getElementById("m_m
ap”), myOptions)
cox0 = new google.maps.LatLng(’'037.30864’,
'127.92791")
mkr0 = new google.maps.Marker({

position: cox0,

map: pMap,

title: "Mkr0”

s
coxl = new google.maps.LatLng('037.31039’,
'127.92840")
mkrl = new google.maps.Marker({

position: cox1,

map: pMap,

title: "Mkrl”

s

cox35 = new google.maps.LatLng(’037.30859’,
'127.92788')
mkr35 = new google.maps.Marker({

position: cox35,

map: pMap,

title: "MKkr35"

s

var infowindow = new
google.maps.InfoWindow ({
content: contentString

</script>
</body>
</html>
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