The 2014 Conference on Computational Linguistics and Speech Processing
ROCLING 2014, pp. 204-213

©The Association for Computational Linguistics and Chinese Language Processing

Web-Based Recording and Visualization Framework for

Moving Trajectories
Po-An Yang!LiJung Chi? Kun-TaChuang?
Seth Chen?  Jonathan Tsai? Yung-Chung Ku?
!Dept. of Computer Science and Information 2Innovative DigiTech-Enabled Applications &
Engineering Services Institute, IDEAS
National Cheng Kung University Institute for Information Industry
Tainan, Taiwan, R.O.C. Taipei, Taiwan, R.O.C.
ktchuang@mail.ncku.edu.tw {seth, jonathan, piperku}@iii.org.tw
Abstract

W R BRI TR K o (B AR I SRR TS 5 > ARSI IE It
B » 5% Foursquar [1]~Human [2]% app CFEGER Ry i K LAY FHERER -
it 72 S FE R A A A TR B S BT R R BT - AR AR REAY Y
o A E—SHRERE R > BIEA > BETEERETETEEERE
B - FMIHRHHY Web-based HYZAE28HE - A% o] DIENIFEHRE 2 BHNET - 5
REES V5 > AZIRPEERE » (A& A IR @B S50 8k 5 CRYELET - 1
PR - BT HE— (RIS 28 A S PTHIRS BhEhRE 2 IS > R E AL
ERECHEEE - WA BUE R BEET - SSOMARRE AR sk - mE E
MEGHEANRBLIEE - ERMVZERT - FEEEEMRE UUID - &R
UUID #5881 o 1 & (s A\ 2 iy ass - A& UUID Riphe ey
7. Database 41 » Z:4 A GHIEEHIFERY identity HAfl - Bfe M EF—L&
EHREACHRG - FEEEMG BIREE2 5 -

Keywords: Trajectory, GPS, Data Visualization.

1. Introduction
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WMEERF&/E Github Pages [4] » 7&#8 Github Pages » fEIEEEETH » FRAF5E 2 R
TEEAP IR E Im AR - 58 2~ HAEE E CHY server » HERE code i EF5ERY branch » {5 /]
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TRIT{EHY fork FeMIHIEdn - B HOMFIREZERITIEE -

FYMECCSFIBIAYEL 7 - FESEE)9H GPS Erfy&E - HILIFM 248 8% HTMLS
BT wifi STEIEREAENL  WIREEER GPS MR G GPS 2K E fiL it
RENALE - AR ERIIIEET - B ZSH Firebase [5]E FE&EHE - Firebase 2 H Al
W BAREAFTHY B im & HE %245 - Firebase FEIHAT A ABUEAEAIIREIBA%E - &4 Firebase
FEERY APL > FRIHY 2478 7] DURE 5 07 BUE F B VR E R - e 28R ATE Y -
[El+= 3 Open Street Map [6] ° OSM Z—1f Crowdsourcing SE& » BN EIE &AM BT Bt
fETEEE - AT £ %t ZEF Open Street Map &gz ; #ipiEH Leaflet [7] > 22—
£ Open-source JavaScript Library > [& T AR5 {EHT APl B DIIEHIE =& > S al bl %
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2. Framework Overview

1F Framework Overview S /M 4AFM S48 Z5EHYRAR - AT EI(—) » A EBAVZRREENE
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B S HTMLS HY BB 25 22 T4 app sREVGE BRI E - ;RSB SS RS
8% HTMLS » FrRAe] DU BRI SE A MUENL © 82 N BT RS 4H8E Y GPS-Logger!
SCER(E I AT - S (E 4% T Save 1% » GPS-Logger & U#/Lpi{# % Firebase - Firebase
LR - AT LB AERT VB ARy 424 - &8 Firebase (H4HHTIAY GPS-Logger Ui
PRERE - RAREY TraJectory Visualization i 2 3 - Firebase FEL (A 75 B Lol {E] Ak 254
B BREERF AR E AR HIG 23 - B (R FE#E A Trajectory Visualization - {H&EF FEFIH
CEIREATERES -
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1 GPS-Logger : http://frankyang0529.github.io/gps-log/
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% g EREAE IR A - BR T RTNREY Data Visualization =A%y Data
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GPS-Logger Firebase Trajectory
@% % Visualization
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3. Implementation of GPS-Logger

£ GPS-Logger H » FfMEN & H HTML5 Geolocation API [8] » 2 & H1 World Wide Web
Consortium(W3C) [O]FraTERVEERE - HRiEE AP HYHREAREDZ - FrbAm] Ll e 2eAfes
EERFEK o B ATE e EEHER SRRV ARERUEER - WREHER &
Geolocation APl & 3% % IP address -~ Wi-Fi - Bluetooth MAC address - radio-frequency
identification(RFID) ~ Global Position System(GPS)=, GSM/CDMA cell 1D 2525 #{d FH ZHIAL
B I HEEEEE &V EEN - BRZERESEE A HREE APl 552 Internet
Explorer 9 - Firefox 3.5 - Chrome ~ Safari 5 % Opera 10.6 DI&MRRAENE IS EfEtE -

Geolocation APl 511 2 QI 7] LUERAFE > AT DUGREEH B BEE - BEAESEE
enableHighAccuracy - SR % 1] LUBEEE R HUSEE R E - WAVEEE true » Efr BF
LA (BB S R a2 -

I AT AR SR IT5 T A5 B random RS MERES 36 1Y
Universally Unique IDentifier(UUID) » UUID JZiEAME—3 A8 - #5 It i HHE
2R ESIELATRUR - SR IR GPS-Logger % - @ S 3T UUID » A

2 GPS-Path-View : http://chilijung.github.io/gps-path-view/
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P09 AEE—IKEVUID » B HEFEA H5E

B AERUS VUID I H [ RIS BB - P TRrE e e bR (e &Y
firE > ATE(") - 205F5REEE T GPS Information AIErEEURERERVACARE - BENAE - (i1 E
R e A HrAC R RV BRE degree - (LB ZGE NSRS meter » REEIEALE
meter/second -

GPS-Logger  GPSinformabon  Starl Logging GRS

[E(—) GPS-Logger

GPS-Logger  GPSinformation  Start Logging GRS

GPS logs

Current logs

* Lntinedo: 33 5071377805050
+ Loagbtude: 120 22114029999995
- Speed:Noming

Leaflet | & OpenSirasttiap contrio

[& (=) GPS-Information
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E A& Start Logging GPS » & BkE| 55— H A » A1 NE Y - %~ Start Logging 7% » il
4k NP GPS RV - (EHE vl DIE Hl HEFIE CRYEIRERL » BRI EZ
F{#%] Database » FiA stk E0E HURTEA DS - EEHAEET Save 12 - BRIA G LEF
FAF9#y Database ; 415 A Ay LI HFIE N} - 4 A] LAISE#E Draw in map - GPS-Logger
& DABIRERY 7 2URF & 2 3R A G

GPS-Logger S5 Infomanion S1at Loging GRS
GPS Logger
siar Lo i e =
#8 Lattude 22 6375083, Longitude 120 29457 1600990909 Speed nut, Accuracy: 34, Altitude: nut, id 024301 -a24r-7R02-a703-ScTafed000e. Time: Sun Aug 10 2014 17 38 50 GMT+O800 | 52> iTles

L

73849 GMT+0500

[&(VU) Start Logging GPS

FHERR Y app » FR{FTEE 48 phonegap [10]#2 HTML ~ CSS & JavaScript ##5% Android app
HVEE AN B A RS o

+ GPS Information
« Start Logging GPS

GPS Logger

RS 49 | StartLogging | | ResetLogging | | Drawinmap |
=g Ik | serlltomap | save
e/ | A #3: Latitude: 22.6404301, Longitude:

1 i 4_..3_‘) 3 120.2967396, Speed: null, Accuracy: 1104,
Altitude: null, 1d: 184903f3-268f-c960-bb38-
6c15e508645a, Time: Mon Aug 17 2014 10:20:57
GMT+0800 (CST)

#2: Latitude: 2264043017, Longitude:
120.2967396, Speed: null, Accuracy; 1104,
Altitude: null, 1d: 184903f3-268f-c960-bb38-
6c15e508645a, Time: Mon Aug 11 2014 10:20:56
GMT+0800 (CST)

#1: Latitude: 226404307, Longitude:
120.2967396, Speed: nufl, Accuracy: 1104,
Altitude: null, 1d: 184903f3-268f-c960-bb38-
6c15e508645a, Time: Mon Aug 11 2014 10:20:55

GMT+0800 (CST)
[E(71) GPS-Logger app [E](7<) GPS-Logger app Start Logging
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4. Trajectory Database
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{83251 Database HYE Rl array of json objects » json object H1& 7 id ~ lat ~ Ing f% time »
id 2 FHEN UUID: lat 24875 - Ing 24815 - time EHF R E R = javascript /Y Date object
G string » 2L ERILL json object EEFE % ¢ {F{3781Y Data Visualization =243 fER AT LA
TRITEAVEEECE R - B {EHEEREEFERIE Firebase I - Firebase & gl #4s— (4R -
1572-JQ8Fqz30gNd-9hhli5n » [T 4RSI T Bl FHE 7 ARVE R} - £ Firebase HI4EYS -
A DIRE SN EEEREDHER - 41N E T -

E Dashboard  VEWNG RADIANT FIRE sa87

tUMe: "Hon Jun 23 2014 22:52:49 GMT+
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[E](+) Firebase B 277

5. Trajectory Visualization
1£ Data Visualization tf » Fe{f{s FH UM B2 Open Street Map » OSM 2 HATE&EHE & -
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H e BB Uk [ > B N B S 2 Leaflet > Leaflet /R #SHY JavaScript Library >
HrAS ENERE APl AILIfEHNE EE path - circle ~ polygon 555 - 3If H AR ARHYHEEE
g5 E 2 Leaflet £ 5% Leaflet THRETE K507 BRI FAVATIHEAE)EZ Leaflet Hydiff: -
53R Leaflet. TextPath [11]: Leaflet. AnimatedMarker [12] - BRESREIRNE » @i H— (%55
HE - ST BB ICARST - M EEAEE Leaflet K51 API -

TEEMEE » H5 » A& Firebase HUS2ELER! » (RF773HHL Firebase FEELRSE NHYER!
AR - AR E —FEMRARSEIE T HY Trajectory SEERE—RESTS - W0 A&
UUID HYEEEHE - SR Sl baToe - sk @hEliZzE4: checkbox » F(5 FH & B E &
X BETRAGE H CHYMIE | - Checkbox HYTHEEENE R 2)EEHY - & (3 ) BEE — R AR
B AR E S 2RI AT DR -

T EAY/E A START R RESTART » #% [ START » HifithfE] EAVE: AR &R 6%

ARV - BRI BN - checkbox ErEHAEA » FREFTHTIN BCHUS 2 - FrbiRg

A B _E s sSi8 by o S FETE T RESTART - HII&fi#sH checkbox - i KHEAEFS
(O] 3% FR AR T EES -

FMIEFRY Trajectory 71 GPS-Logger diUy&ERY > 4h » I2HA ¢ Microsoft Research -

GeolL ife GPS Trajectories [13]HUSEAET » 3lf H A&{EH My tracks® SCERBILIT » 1EA BTN

kml B2 4 > P - f# Firebase - [&/\U& GPS-Path-View fy%(E /i > TE/LER+2
#0647 GeoLife GPS Trajectories fY Data Visualization -

GPS Path View = = \‘i I_.-_‘.? \ i
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[El(/\) GPS-Path-View with 170 Trajectories in Microsoft Research — GeoL.ife GPS Trajectories

3 My Tracks: https://play.google.com/store/apps/details?id=com.google.android.maps.mytracks
4 Kml #8225 http://kml-parse.herokuapp.com/kmz/
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[El(J1) GPS-Path-View Zoom out (+) GPS-Path-View Zoom in

6. Future Work
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aofy - FATERLAI Web-based ZRfERE vefie V& 22 B AERIAYHIRE - 0 H PP {E FHEI RS -
& Github Pages k. Firebase &2 @2y » R LURHSHH & St SHVAIE - R FHEAM
e th VBEREC B AR - bR T REUR AR Eh (R FEE A » B 1EE T DA T FE A R AR -

B FAMREHE Open Street Map H#EEE FR{EHI S 15 75 I 2kZE T » /K Open Source &5
HI4mER{EFIE - OSM Z—{ Crowdsourcing Y- » HIFHEEIRYE RIS HEL Y B 21
(Mappen)ERR5ERL » TR E PR S T 5Bt 5 nT s A 0V S BT B S iErs
kg o B EREEAYERE - BORKER - TE— &2 EES1ERY Open Street Map » '~
[ - AR ERRTCLAIZRY Open Street Map » (a8 A& _FIZAMES - (HEAIAH T
il ForiE(EH T AT REA RS - HEE 1% - MBS R IER S R AbES R BEERRHYAC X
FEC1 > Bo&th¥ Google Map (TNiE =) » AINE S Eaz s el AR T BOERRAE Open
Street Map b HA—{RIERS - {H{E Google Map EAIARIfRERS » HIHEFRS AT DIBZEE] - oKk
SREAT AT LURF S AR B Bt e &ML ¥ - B —E B E AT AR F2 A RSy,
TN TRzl AT AR AR CUASE T LRI DAY Open Street Map (U HY R
2 Open Street Map FY[EE 5 5% o
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7. Conclusion
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