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Track Log & POI Management System

Introduction

Recent advanced performance of low=-cost GPS and GPS-
enabled cell-phones has contributed a great deal to the
development of location-aware services and systems.

The advancements have promoted collaborative

projects such as OpenStreetMap or other
User Generated Contents services.

the ubiquity of location information is
one of the recent developments in geospatial technologies.
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Previous work @ FOSS4G2008



@FOSS4G2008

Development of Real-time Tracking
& Log Management Prototype System using FOSS

An open framework for
GPS data collections and management

To provide interoperable services
and data between LBS and other geospatial services

- focused on real-time tracking
- Implemented quality filtering for GPS signal

using DOP (Dilution of Precision)
and GPS positioning status data
(3D, 2D or no fix)

- Implemented map-matching functionality
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Track Log & POI Management System

One of the important geospatial services is POINt of Interest

(PO') management.

POI provides vital information as contextual data to enable spatial
v searching since street maps alone are not enough to provide LBS

and POl can enhance more usabilities of LBS.

Recently, it is becoming easier for users to make POI databases for their
various purposes since,

- GPS-enabled cell-phones and digital cameras are freely used
by the general public.

- many web applications for building POls have been popular
and also implementing web mapping functions,

such as FlicKF and Google Picasa Web Album.



Track Log & POI Management System

Functions and Features

- Data Collection
- Real-time data collection
- Non real-time (using GPS loggers)

- Data Management
- Track log database

- POl database (Internal DB -> Flickr)

- Data Quality Enhancement
- HDOP (Horizontal Dilution of Precision)
- Numbers of satellite
- GPS fix mode (e.g. 3D, 2D or no fix)
- Line simplification (the Douglas-Peucker algorithm)
- PgRouting shortest path functions

- comply with Open Geospatial Standards



Google Street View
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Data Quality Enhancement



Data Quality Enhancement 1
GPS Signal Quality Filtering
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Data Quality Enhancement 2
Line Simpliﬁcation (the Douglas-Peucker algorithm)
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Data Quality Enhancement 3

PgRouting Shortest Path Function

GPS Track Log Search

;
NA-Y S SN2
O JI i E IP Address: | All
T - A#

(]
{ 2
l.?i'k)ﬁl?fi.,{i; Date: | 2009-08-12

—

FERBRT Time Between: | 0AM  |4] To 11pm 4]
HIE

e __
BIRES

WALt
KMa— k | AEH
BYJ ' R
- BT
EARE GEssm MRAXKT,) | @
F = t em ouw MEEIS

v R= ;\/ZEE — 32— +§HO

drD L) I+ Display GPS Track Log
o

{ >> Track Registration
t il >> GPS Data Upload
Fﬁ"f-'“"«‘;j’?#w?- >> Log Statistic Page
B mEE25E
{FE6SEE
311

° mEEFRF R
hERRTF H{EEIEE N
eSS R @

o MtH + 4 :
Noav 'y y Download KML Track Log

FARINDR fﬂ%ifgﬁ% \ GPX
Hﬂ@: tﬂ”?&ﬂa—ﬁ Download GPX Track Log
HE to_/ F—

HIRAT ;
AR (N

Display Track Log using Google Earth

A2+ AN=4—

FOWERED EY
Google ¢ '
45— 5 ©2009 ZENRIN - 15084446.23558, 4109426.62335




Track log Request URL

http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php

?address=7%25
&stime=00%3A00%3A00
&etime=23%3A59%3A00
&sdate=2009-08-12

&sp=find_node_ by nearest_link
&hdop=3

—<edge id="1">

&gp SMO d e= 3 _z:j;tD:(zn 20001585</id>

MULTILINESTRING((15085204.3580346 4109394.21506489,15085122.4145205 4109398.0091607))

&dp=10
i <length>0.082</length>

</edge>
—<edge id="2">
<id>DK27120000855</id>
—<wkt>
MULTILINESTRING((15085122.4145205 4102398.0091607,15085126.2179365 4109470.43531466))
</wkt>
<length>0.155</length>
</edge>
—<edge id="3">
<id>DK27120000855</id>
—<wkt>
MULTILINESTRING((15085122.4145205 4102328.0091607,15085126.2179365 4109470.43531466))
</wkt>
<length>0.227</length>
</edge>
—<edge id="4">
<id>DK27120001589«/id>
—<wkt>
MULTILINESTRING((15084963.8770124 4109402.59212963,15085004.8178473 4109402.59212963,15085122.4145205 4109398.0091607))
</wkt>
<length>0.386</length>
</edge>



http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
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http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10
http://gisws.media.osaka-cu.ac.jp/DP/douglas-p2.php?address=%25&stime=00%3A00%3A00&etime=23%3A59%3A00&sdate=2009-08-12&hdop=3&gpsmode=3&sp=find_node_by_nearest_link&dp=10

POI Management



POI Management using flickr

flickr:.vooo

Home You Organize Contacts Groups Explore

foss4g20090saka_mambow_v01

0R SENDT ELOG A - RDER &

8| SRt ROTATE

FOSS4G

Free&Open Source Software for Geospatial

2009 OSAKA

FOSS4G20089 in Osaka Logo

Add your comment

Edit the photo date

Date Taken Date Posted

06/09/2008 « 17:48:48

Or, click here if you are not sure of the date.

EXIF Data

Taken Date & Time
Location Information
many other information

PHOTO

DELETE

Daisuke Yoshida Help Sign Out

Search

§ babylon 47553 L

= « Uploaded on October 12
= by Daisuke Yoshida

Daisuke Yoshida's
photostream

FOSS4G
2009 TOKYO

e
THERER N

Taken on
June 9, 2008 at 5.58pm PDT

Posted to Flickr
October 5, 2009 at 4.28PM PDT

Edit the photo dates

What is EXIF data?

Almost all new digital cameras save JPEG
(ipg) files with EXIF (Exchangeable Image File)
data. Camera settings and scene information
are recorded by the camera into the image file.
Examples of stored information are shutter
speed, date and time, focal length, exposure
compensation, metering pattern and if a flash
was used.

Source: Digicamhelp.

Your privacy

If you like, you can prevent the link to your
EXIF data from displaying on the photo page.
Set this in your privacy options.

Camera:
Exposure:
Aperture:

Focal Length

Exposure Bias:
Flash:
ISO Speed:

File Size:

File Type:

MIME Type:

Image Width:
Image Height:
Encoding Process:
Bits Per Sample:
Color Components:
X-Resolution:
Y-Resolution:
Orientation:

Date and Time
(Modified):

YCbCr Positioning:

Related Image Width:
Related Image Height:

Padding:

Date and Time
(Original):

Date and Time
(Digitized):

Compressed Bits Per

Pixel:

Max Aperture Value:
Metering Mode:
Color Space:

Focal Plane
X-Resolution:

Focal Plane
Y-Resolution:

Sensing Method:

Canon IXY Digital 700
0.1 sec (1/10)
/2.8

7.7 mm
0OEV

Off, Did not fire
50

175 kB

JPEG

image/jpeg

800

600

Baseline DCT, Huffman coding
8

3

180 dpi

180 dpi

Horizontal (normal)
2009:08:24 12:59:24

Centered
3072
2304

(Binary data 2060 bytes, use -b option to extract)

2009:08:24 03:59:24Z

2009:08:24 12:59:24

3

28
Multi-segment
sRGB

10816.90141 dpi

10816.90141 dpi

One-chip color area




flickr API

http://www.flickr.com/services/rest/?
method=flickr.photos.search

&format=rest

&api_key=d87af442a963d0488f3b/f640239e22c
&per_page=10

&user_id=8105900@NO03

&max_taken date=2008-10-09+15:05:11

&min_taken date=2008-10-09+01:02:33
&extras=geo, date_taken

<rsp stat="ok">

—<photos page="1" pages="1" perpage="10" total="5">
<photo id="3018915924" owner="8105800@N03" secret="7dfe7e7e4e" server="3152" farm="4" title="Dubai 2008" ispublic="1" isfriend="0" isfamily="0"
latitude="0" longitude="0" accuracy="0" datetaken="2008-10-09 15:05:11" datetakengranularity="0"/>
<photo id="30180860391" owner="8105800@N03" secret="5cd301e744" server="3036" farm="4" title="Dubai 2008" ispublic="1" isfriend="0" isfamily="0"
latitude="0" longitude="0" accuracy="0" datetaken="2008-10-09 13:27:43" datetakengranularity="0"/>
<photo id="3018915228" owner="8105300@N03" secret="2b84360151" server="3159" farm="4" title="Dubai 2008" ispublic="1" isfriend="0" isfamily="0"

latitude="0" longitude="0" accuracy="0" datetaken="2008-10-09 02:21:45" datetakengranularity="0"/>
<photo id="3018084783" owner="8105300@N03" secret="f2949315b6" server="3062" farm="4" title="Dubai 2008" ispublic="1" isfriend="0" isfamily="0"
latitude="0" longitude="0" accuracy="0" datetaken="2008-10-09 01:11:01" datetakengranularity="0"/>
<photo id="3018913712" owner="8105800@N03" secret="a7993c77c0" server="3215" farm="4" title="Dubai 2008" ispublic="1" isfriend="0" isfamily="0"
latitude="0" longitude="0" accuracy="0" datetaken="2008-10-09 01:02:33" datetakengranularity="0"/>
</photos>
</rsp>



http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
http://www.flickr.com/services/rest/?method=flickr.photos.search&format=rest&api_key=d87af44aa963d0488f3b7f640239e22c&per_page=10&&user_id=8105900@N03&max_taken_date=2008-10-09+15:05:11&min_taken_date=2008-10-09+01:02:33&extras=geo,%20date_taken
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Summary

The track log management function provided an interactive interface
for log management and synchronizing POls by Flickr APl mashup.

The GPS data enhancement has implemented using
quality filtering, line simplification and shortest path functions
and also provide these functions as web services.

The prototype provided interoperable functionalities and data
between other geospatial applications through open standards.

The outcome contributes to various location-based data collection
projects such as OpenStreetMap or other UGC services.



Further Development

The processes in the prototype will be implemented as OGC WPS
Some parts are already done.

Open web processing services for improving accuracy
of GPS tracks using filtering and map-matching

using PyWPS

will try with Open WPS platform ZOO

for faster performance

for higher interoperability with other GIS applications
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