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# # 5670431221 : MAJOR SURVEY ENGINEERING

KEYWORDS: VIDEO / UAV / GIS / TRACKING
SUCHAWADEE SILLAPARAT: A DEVELOPMENT OF QUANTUM GIS TOOL FOR
LINKING VIDEO DATA WITH TRAJECTORY OF UAV. ADVISOR: ASST. PROF.
SANPHET CHUNITHIPAISAN, Ph.D., 109 pp.

In recent years, vehicle camcorder video system is widely used to capture
events for various purpose e.g. drone camera and car camera. Most of them are
integrated with GPS data and enabled the linkage between video and GPS. If video can
be captured with its location and can be visualized with its tracking on GIS, this will be
very useful for spatial analysis and updating GIS data. The objective of this research is
to apply Quantum GIS to display the linkage of video and its position in GIS using
logging data. This development adapted and extended the plugin “Video UAV
Tracker”, which uses timestamp in linkage process. However, sometimes logging data
does not record timestamp data. Therefore, it is not able to link video with tracking
data straightforwardly. This research is based on the assumption that every logging
data can be used to link with video. Time offset is used to link the video frame and
location. It can be calculated from timestamp, distance interpolation or time
interpolation. Distance interpolation have some limitation due to the vehicle does not
move continuously. Time interpolation can be derived from total time of recording
data and number of logging data on the assumption of logging data is captured in the
same time interval. Time interpolation for calculating time offset give a good result as
same as using timestamp. A tool to capture the location and image from video along
the path is also developed and tested. The output of captured location and image is

able to be exported into various GIS format including CSV, Shape file, SQLite and KML.
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<?xml wversiocn="1.0" encoding="UTF-8"72>
<gpx>

<name>prova</name>

<desc>Export from GpsPrune</desc>

<trk><name>prova</name><number>1</number><trkseg>
<trkpt 1at="44.0172452" lon="16.0253582"><ele>0.03</ele><time>2013-08-06T08.49.24+02:00</time><course>0</course><roll>0
</roll><pitch>-1.88</pitch></trkpt>
<trkpt 13t="44.0172451" lon="16.0253583"><ele>0.02</ele><time>2013-08-06T08.49.24+02:00</time><course>11564</course><roll>4
</roll><pitch>0</pitch>»</trkpt>
<trkpt 1at="44.0172449" lon="16.0253584"><ele>0.01</ele><time>2013-08-06T08.49.25+02:00</time><course>0</course><roll>0
</roll><pitch>-1.86</pitch></trkpt>
<trkpt 1at="44.0172447" lon="16.0253586"><ele>0</ele><time>2013-08-06T08.49.25+02:00</time><course>0</course><roll>0
</roll><pitch>-1.86</pitch></trkpt>
<trkpt 1lat="44.0172445" lon="16.0253588"><ele>-0.01</ele><time>2013-08-06T08.49.25+02:00</time><course>11574</course><roll>1
</roll><pitch>0</pitch></trkpt>
<trkpt 13t="44.0172443" lon="16.0253589"><ele>-0.02</2le><time>2013-08-06T08.49.26+02:00</time><course>0</course><roll>0
</roll><pitch>-1.84</pitch></trkpt>
<trkpt 12t="44.0172442" 1on="16.025359"><ele>-0.03</ele><time>2013-08-06T08.49.26+02:00</time><course>11577</course><roll>1
</roll><pitch»0</pitch></trkpt>
<trkpt 1at="44.0172441" lon="16.0253591"><ele>-0.03</ele><time>2013-08-06T08.49.26+02:00</time><course>11578</course><roll>0
</roll><pitch>0</pitch></trkpt>
<trkpt 1at="44.0172438" lon="16.0253593"><ele>-0.04</ele><time>2013-08-06T08.49.27+02:00</time><course>0</course><roll>0
</roll><pitch>-1.82</pitch></trkpt>
<trkpt 1at="44.0172437" lon="16.0253594"><ele>-0.04</2le><time>2013-08-06T08.49.27+02:00</time><course>11580</course><roll>0
</roll><pitch>0</pitch></trkpt>
<trkpt 13t="44.0172436" lon="16.0253595"><ele>-0.04</2le><time>2013-08-06T08.49.27+02:00</time><course>0</course><roll>0
</roll><pitch>-1.82</pitch></trkpt>
<trkpt 1at="44.0172327" lon="16.0251733"><ele>19.37</ele><time>2013-08-06T08.53.05+02:00</time><course>235</course><roll>
-1972</roll><pitch>0</pitch></trkpt>
<trkpt lat="44.0172314" lon="16.025174"><ele>19.11</ele><time>2013-08-06T08.53.05+02:00</time><course>1.23</course><roll>0.37
</roll><pitch>-2.48</pitch></trkpt>
<trkpt 1at="44.0172299" lon="16.0251747"><ele>18.87</ele><time>2013-08-06T08.53.06+02:00</time><course>1.81</course><roll>
0.45</roll><pitch>-1.36</pitch></trkpt>
<trkpt lat="44.0172285" lon="16.025175"><ele>18.65</ele><time>2013-08-06T08.53.06+02:00</time><course>267</course><rcll>-1892
</roll><pitch>0</pitch></trkpt>
<trkpt 1lat="44.017227" lon="16.0251755"><ele>18.44</ele><time>2013-08-06T08.53.06+02:00</time><course>284</course><rcll>-1870
</roll><pitch>0</pitch></trkpt>
<trkpt 1at="44.0172254" lon="16.0251758"><ele>18.2</ele><time>2013-08-06T08.53.06+02:00</time><course>2.25</course><roll>1.12
</roll»<pitch>0.21</pitch></trkpt>
<trkpt 1lat="44.0172243" lon="16.0251765"><ele>18</ele><time>2013-08-06T08.53.06+02:00</time><course>281</course><roll>-1843
</roll><pitch>0</pitch></trkpt>
<trkpt 1at="44.0172232" 1con="16.0251771"><ele>17.74</ecle><time>2013-08-06T08.53.07+02:00</time><course>1.72</course><roll>
0.64</roll><pitch>0.23</pitch></trkpt>

</trkseg></trk>
</gpx>

v a3 Y

U 2. 3 feg13ves Gpx File NIdaLnuTeya Track
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<?xml version="1.8" encoding="UTF-8" standalone="yes"?>
<gpx xmlns="http://www.topografix.com/GPX/1/1" version="1.1" creator="RouteConverter”>
<metadata>»
<name>Test file by Patrick</name>
</metadata>
<rte>
<name>Patrick’s Route</name>
<rtept lon="9.860624216148883" lat="54.9328621088893">
<elex»d.@</ele>
<name>Position 1</name>
</rtept>
<rtept lon="9.86092268681491" lat="54.93293237328851">
<elex»d.@</ele>
<name>Position 2</name>»
</rtept>
<rtept lon="9.86187816543752" lat="54.93327743521187">
<ele»d.8</ele>
<name>Position 3</name>
</rtept>
<rtept lon="9.862439849679859" lat="54.93342326167919">
<ele»d.8</ele>
<name>Position 4</name>
</rtept>
</rte»
</gpx>

o v

SUT 2. 4 Gpx File fidnfudoya Route

Y

(‘17‘||m: http://cycleseven.org/gps-waypoints-routes-and-tracks-the-difference)

<2xml version="1.8" encoding="UTF-8" standalone="yes"2?>
<gpx xmlns="http://www.topografix.com/GPX/1/1" version="1.1" creator="RouteConverter”>
<metadata>
<name>Test file by Patrick</name»
</metadata>
<wpt lon="9.860624216148883" lat="54.9328621888893">
<ele>d.8</ele>
<name>Position 1</name>
<fupt>
<wpt lon="9.86092288681491" lat="54.93293237328851">
<ele>d.B</ele>
<name>Position 2</name>
<fwpt>
<wpt lon="9.86187816543752" lat="54.93327743521187">
<elexd.B</ele>
<name>Position 3</name>»
<fwpt>
<wpt lon="9.862439849679859" lat="54.93342326167919">
<ele»d.8</ele>
<name>Position 4</name>
<fupt>
</gpx>

[

U7l 2. 5 Gpx File fidaifiutioya Waypoint

Y

(ﬁm: http://cycleseven.org/gps-waypoints-routes-and-tracks-the-difference)



2) KMZ file 59 KML File

=Y

11

KML File fogusuulndindu XML dmsudaiudeyanmanuagnis

Y

QiiAans 1w 90 1w Wun e 2 Tudiures KMZ File Aaluld KML Nigniuudn (Zip) &9

Nyaosldamnsalananssiuiu Google Earth wag Google map 14

(¥}

u

&

"1.on>
"http://www.w3.org/2001/XMLEchena-instance" xml
"http://www.w3.org/2001/XMLEchena" >

<Document>
<5tyle id="yellowLineGreenPoly":>
] <LineStyle>

<color>7FO0FFFF</color>
<coloxModernormal</colorModes
<width>4</width>
e </LineStyle>
= <Poly5Scylex
<color>7F00FF00</color>
<colorModernormal</colorModes>
E </PolyStyle>
= </Style>
= <Folder>
<name>Log</name>
= <Placemark>
<name>3 Flight Path Manmal</name>
<stylelUrlz¢yellowlineGreenPoly<,/scylelrl>
<Stylexr
<Line3tyle>
<color>FFO08000</color>
<colorModernormal</colorModes
<width>4</width>
</LineStylex>
</Style>
<LineString>
<extrude>l</extrude>
<altitudeModerabsolute</alcitudeMode
<coordinates>100.69507,14.036488,-1.5 100.69507,14.03647,7.36
100.69505,14.036473,8.89 100.69504,14.03647,10.4 100.69504,14.036468,22

100.69503,14.036468,20.65 100.65503,14.03647,20.71 100.69502,14.03647,21
100.69503,14.03647,20.6 100.65503,14.03647,20.49 100.69503,14.03647,20.45

100.69503,14.03647,20.04 100.69503,14.03647,20 100.69503,14.03647,19.92
100.69503,14.03647,159.75 100.69503,14.03647,15.7 100.69503,14.03647,19.38

100.69503,14.036501,22.34</coordinates>
E </LineString>

r </Placemark>

$ <Placemark>

Y

100.69505,14.036461,23.07 100.69505,14.036461,24.1 100.69506,14.036451,25.37
100.69507,14.036447,26.25 100.69507,14.036447,26.3 100.69507,14.036443,26.88
100.69507,14.036443,26.93 100.69507,14.036442,28.04 100.69507,14.036442,28.08
100.69507,14.036438,28.77 100.69507,14.036435,25.04 100.69507,14.036435,29.16
100.69507,14.036435,29.2 100.69507,14.036435,29.53 100.69506,14.03644,29.64
100.69505,14.036442,29.67 100.69505,14.036442,29.63 100.69505,14.036443,29.32
100.69505,14.036443,28.79 100.69505,14.036443,28.64 100.69505,14.036443,28.79
100.69505,14.036445,28.5 100.69505,14.036447,27.51 100.69505,14.036447,27.47
100.69506,14.036445,26.3 100.69506,14.036445,26.35 100.69505,14.036453,24.28
100.69505,14.036453,24.24 100.69503,14.036461,22.39 100.69503,14.036466,21.67
100.69503,14.036466,20.84 100.69503,14.036466,20.79 100.69503,14.036468,20.69

100.69502,14.03647,21.04 100.69502,14.03647,21.11 100.69503,14.03647,20.98

100.69503,14.03647,20.24 100.69503,14.03647,20.13 100.69503,14.03647,20.17

100.69503,14.03647,19.33 100.69503,14.03647,19.28 100.69503,14.03647,19.31
100.69502,14.036489,22.23 100.69502,14.036489,22.23 100.69502,14.036489,22.

100.69502,14.036489,22.23 100.69502,14.036489,22 .18 100.69502,14.036489,22.
100.69502,14.036489,22.23 100.69502,14.036489,22.23 100.69502,14.036491,22.
100.69502,14.036491,22.23 100.69502,14.036491,22.27 100.69502,14.036491,22.
100.69502,14.036491,22.32 100.69502,14.036491,22.36 100.69502,14.036491,22.
100.69503,14.036494,22.34 100.69503,14.036494,22 .39 100.69503,14.036498,22.

23
18
23
32
36
39

U7 2. 6 KML File 91n52UUAIUANTOU APM Wag Pixhawk
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sUN 2. 7 KML File 91052 UUNA0IRAATDUR

Y

<?xml version="1.0" encoding="UTF-8"2>
<kml xml: http://www.opengis.net/knl/2.2">
Ll<Placemark>

<visibility»l</visibility>
<name></name>
<desecription>«/description>
Fl<Style>

E(Icmnstyle>

El<Icon>

<href>

http://www. zonefivesoftware. com/SportTracks/Images/Sport
TracksIcond8.png</href>
CWrABC /W

<h>48</h>

r</Icon>

r</IconStyle>
<geomScale>10</geomScale®
<geomColor>f££0045£f</ geomColor>
r</style>

Fl<LineStrings>
E(:oordinates>
100.020235,14.633383, 30
100.020238,14.633388,30
100.020237,14.633385,30
100.020234,14.633396,30
100.020233,14.633398,30
100.020231,14.633401,30
100.020231,14.633410,30
100.020231,14.633412,30
100.020164,14.633403,30
100.020164,14.633403,30
100.020165,14.633404,30
100.020165,14.633403,30
100.020165,14.633404,30
100.020164,14.633404,30
100.020164,14.633404,30
100.020163,14.633405,30
100.020163,14.633405,30
100.020163,14.633405,30
F</coordinates>
F</LineString>

[ </Placemark>

- </lmlx

3) SRT File

12

SRT File 1Tulsld Sub Title ves3fle dsldarnszuuaruaunsduves DI

lngaziimsdunintoyanistuluguwuutanuieaiansuun1niale

CaNl

U

w oKk

I TIRNTS

20
2
2
2

2

=b.

1

00:00:01,000 --> 00:00:02,000

HOME (100.69%916,14.1771) 2016.02.09 17:31:09
GP5(100.6916,14.1771,17) BRAROMETER:22.6
I50:100 Shuctter:120 EV: 0 Fnum:F2.8

2

00:00:02,000 --> 00:00:03,000

HCOME (100.6916,14.1771) 2016.02.09 17:31:10
GPS (100.6916,14.1771,17) BAROMETER:22.6
IS0:100 Shutter:120 EV: 0 Fnum:F2.8

3

00:00:03,000 -->» 00:00:0%,000

HCME (100.6916,14.1771) 2016.02.09 17:31:11
GP5(100.6916,14.1771,17) BARCMETER:22.6
I5€:100 Shutter:120 EV: 0 Fnum:F2.8

4

00:00:04,000 --> 00:00:05,000

HOME (100.6916,14.1771) 2016.02.09 17:31:12
GP5(100.6916,14.1771,17) BRAROMETER:22.6
I50:100 Shuctter:120 EV: 0 Fnum:F2.8

2. 8 SRT File ﬂﬂﬂi%UUﬂ?UﬂﬂJﬂ’]'ﬁﬁU“U@\i DJI
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4) Log File

sULUUT0Y Log File Inedulnglutlagiuazineenindmiuilu Text File
Fadudeninuiinudiegania (Comma Delimited Format) 58 AUAI8Y03919 (Tab

Delimited Format) lngagiuiintoyaniun1saiAin1stuveusayseuy

lon, lat,alt
100.69156735052,14.1771476881564,4.93559503555298
100.69156735052,14.1771476881564,4,93559503555298
100.691567278314,14.1771476853187,4.93559503555298
100.691567225891,14.1771477007615,4.93559503555298
100.691567225515,14.1771476978856,4.93559503555298
100.691567125264,14.1771476949348,4.93559503555298
8 100.69156713631,14.1771476857494,4.93559503555288
% 100.69156703694,14.1771476834886,4.93559503555288
10 100.691567037982,14.177147681284,4.93559503555288
11 100.69156705109,14.1771476862241,4.93559503555258
12 100.691566950567,14.1771476834407,4.93559503555298
13 100.691566952386,14.1771476903087,4.93559503555298
14 100.691566852445,14.1771475864341,4.93559503555298
5 100.691566852172,14.1771475851214,4.93559503555298
16 100.891566736467,14.1771476846561,4.93559503555298
17 100.691566734421,14.1771476815918,4.93559503555298
8 100.691566734273,14.1771475757197,4.93559503555298
100.691566733791,14.1771475717445,4.93559503555298
0O 100.891566732286,14.1771476013452,4.93559503555298
1 100.691566730567,14.17714760105,4.93559503555298
2 100.691566628753,14.1771476003%979,4.93559503555298
EX 100.691566646058,14.1771475967238,4.93559503555298
4 100.691566646294,14.1771475932941,4.935595035552398
5 100.691566646906,14.1771475877573,4.935595035552598

[ AR

1 o n

JUN 2. 9 Text File MldanszuuaiuAun1sTuan DJI

Image_No., Cam Roll(deg), Cam Pitch(deg), Cam Yaw_Heading(deg), UAV_Roll (deg), UAV_Pitch (deg)
UAV_Heading_ 2z (deq), Ground_course (deg), GPS_Time, No._ Sat, Tatitude (deg), Longitude (deg), GES_Rlt (m),
Zltitude (m), Ground speed(m/s)

IMGP1511.JPG, -2.04,0.669,276.177,-3.44,5.56,154.38, 340.87, 33045800, 9, 18.8512355, 98.703133, 556.63,0.44,0.01
TMGP1512.J8G, -1.387,0.677, 275.554, -3.42, 5.26, 15427, 240.87, 33043800, 3, 18. 851357, 98.703133, 556.33, 0.43, 0.07
IMGP1513.JPG,-2.182,0.684,278.033,-3.75,5.25,154.3,340.87,33053800,8,18.6851355,98.70314,556.48,0.44,0.1
TMGP1514.JPG, -2.103,0.625,276.81,-3.6,5.29,154.24,340.87, 33057800, 8, 18.851357, 98.70314, 556.56,0.4,0.04
IMGP1515.JPG,-1.75¢,0.553,278.633,-3.22,5.33,154.29,340.87,33061800,9,18.851357,58.70314,55¢6.2,0.4,0.02
IMGP1516.JPG, -1.52,0.569,276.594, -2.99,5.36,154.41, 340.87, 33065800, 9, 18.851358, 98.703133,556.01, 0.44,0.06
IMGP1517.JPG,-2.302,0.404,277.48,-3.42,5.21,154.45,340.87,33065800,5,18.851358,538.703133,555.68,0.43,0.05
IMGP1518.JPG,-1.384,0.4596,278.355,-2.87,5.3¢6,154.4%9,340.87,33073800,9,18.851357,58.703133,555.1,0.38,0.02
IMGP1515.JPG, -1.975,0.467,277.514,-3.56, 5.18,154.33,340.87, 33077800, 9, 18.851357, 98.703133, 554.92, 0.34, 0.03
IMGcP1520.JPG,-1.562,0.586,277.513,-2.594,5.23,154.3%,340.87,33082000,9,18.851355,58.703133,554.96,0.33,0.06
IMGP1521.JPG, -1.575,0.59,277.369, -2.91,5.18, 154.25, 340.87, 33086000, 9, 18.851353, 98.703133, 554.38,0.32,0.04
IMGP1522.JPG,-1.58,0.588,277.5%4,-3.02,5.26,154.2,340.87,33050000,8,18.851353,58.703133,553.46,0.4,0.01
IMGP1523.JPG,-1.781,0.581,276.702,-3.3,5.15,154.12,340.87,33094000,9,18.851353,98.703133,553.05,0.42,0.01
IMGP1524.JPG, -1.71,0.582,277.557, -3.23,5.19,154.25, 340.87, 33098000, 9, 18.851351, 98.703133, 552.5, 0.38, 0.02
IMGP1525.JPG,-1.63%,0.584,277.837,-3.23,5.19,154.2,340.87,33102000,9,168.851349,98.703133,552.36,0.33,0
TMGP1526.JPG, -1.679,0.576,277.059,-3.21,5.17,154.19, 340.87, 33106000, 9, 18.851347, 98.703133, 552.38, 0.35,0
IMGP1527.JPG,-1.722,0.5%6,277.536,-3.34,5.18,154.22,340.87,33110000,9,18.851347,58.70314,552.76,0.38,0.02
IMGP1528.JPG, -1.781,0.581,277.842,-3.29,5.21,154.23, 340.87, 33114200, 9, 18.851347, 98.70314, 552.82,0.37,0.01
IMGP1525.JpPG,-1.738,0.578,277.004,-3.25,5.05,154.33,340.87,33118200,5,18.851347,58.70314,552.85,0.38,0.02
IMGP1530.JPG,-1.84,0.59,279.273,-3.33,5.11,154.2¢6,340.87,33122200,%9,18.851347,56.70314,553.13,0.38,0.02

JU7 2. 10 Log File 91052 uuTuiinnmAnauIvewIansaliuminedy

(Kongkeo, Chunithipaisan and Kitpracha, 2015)



INDEX, TRACE NUMEBEER,UTC DATE,UTC TIME, LOCAT DATE, LOCAL

TIME, LATITUDE, N/ 3, LONGITUDE, E/W, ALTITUDE, SEEED
1,1,2014/12/23,1:22:15,2014/12/23,8:22:15,16.536144,N,104.731041,E,131.367172,0.120514
2,1,2014/12/23,1:22:16,2014/12/23,8:22:16,16.536148,N,104.731026,E,134.312485,1.077290
3,1,2014/12/23,1:22:17,2014/12/23,8:22:17,16.536156,N,104.731018,E,136.859360,0.550407
4,1,2014/12/23,1:22:18,2014/12/23,8:22:18,16.536160,N,104.731010,E,137.453110,0.476552
5,1,2014/12/23,1:22:19,2014/12/23,68:22:19,16.536161,N,104.731010,E,137.437485,0.248671
6,1,2014/12/23,1:22:20,2014/12/23,8:22:20,16.536161,N,104.731010,E,137.414047,0.319420
7,1,2014/12/23,1:22:22,2014/12/23,8:22:22,16.536163,N,104.731010,E,137.355453,0.339179
8,1,2014/12/23,1:22:23,2014/12/23,8:22:23,16.536165,N,104.731010,E,137.324203,0.517447
9,1,2014/12/23,1:22:24,2014/12/23,8:22:24,16.536165,N,104.731010,E,137.300766,0.150236
10,1,2014/12/23,1:22:25,2014/12/23,8:22:25,16.536165,N,104.731010,E,137.285141,0.299556
11,1,2014/12/23,1:22:26,2014/12/23,8:22:26,16.536167,N,104.731010,E,137.261703,0.569669
12,1,2014/12/23,1:22:27,2014/12/23,8:22:27,16.536167,N,104.731010,E,137.242172,0.354473
13,1,2014/12/23,1:22:28,2014/12/23,8:22:28,16.536169,N,104.731010,E,137.226547,0.250786
14,1,2014/12/23,1:22:29,2014/12/23,8:22:29,16.536169,N,104.731010,E,137.210922,0.336784
15,1,2014/12/23,1:22:30,2014/12/23,8:22:30,16.536169,N,104.731010,E,137.203110,0.409772
16,1,2014/12/23,1:22:31,2014/12/23,8:22:31,16.536171,N,104.731018,E,137.199203,0.223241
17,1,2014/12/23,1:22:32,2014/12/23,8:22:32,16.536171,N,104.731018,E,137.195297,0.224770
18,1,2014/12/23,1:22:33,2014/12/23,8:22:33,16.536171,N,104.731018,E,137.195297,0.109431
19,1,2014/12/23,1:22:34,2014/12/23,8:22:34,16.536171,N,104.731018,E,137.187485,0.203648
20,1,2014/12/23,1:22:35,2014/12/23,8:22:35,16.536173,N,104.731018,E,137.179672,0.237539
21,1,2014/12/23,1:22:36,2014/12/23,8:22:36,16.536173,N,104.731018,E,137.183578,0.225172
22,1,2014/12/23,1:22:37,2014/12/23,8:22:37,16.536173,N,104.731018,E,137.179672,0.207213

E‘Uﬁ 2. 11 Log File 27n32UU11399984 Micropilot

record counter,uav_lat,uav_lon,altitude,roll,pitch,heading,u speed
0,0,0,0.04,-0.06,-0.11,0,0.3
1,14.0715458%,100.5%87082,-0.08,-0.06,-0.06,0,0.3
2,14.07194589%,100.5%87082,0.04,-0.11,-0.06,0,0.3
3,14.07194589,100.5%87082,-0.04,0.06,-0.06,0,0.3
4,14.07154761,100.5%87082,-0.04,0,0,0,0.3
5,14.07154761,100.5%87082,0.04,0,0.06,0,0.3
6,14.0715476€1,100.5%87082,-0.04,0.06,0.11,0,0.2
7,14.071%4761,100.5%87082,0.08,-0.22,0.11,0,0.32
8,14.07154899,100.5%87082,0,-0.22,0.11,0,0.3
5,14.07154855,100.5%87082,-0.04,-0.34,0.17,0,0.6
10,14.071548%99,100.5%87082,0,-0.28,0.17,0,0.6
11,14.07154899,100.5%87082,-0.08,-0.35%,0.17,0,0.6
12,14.07194%933,100.59871,0.11,-0.34,0.17,0,0.6
12,14.071545933,100.559871,0.04,-0.28,0.17,0,0.6
14,14.071545%33,100.5%871,-0.04,-0.28,0.17,0,0.6
15,14.0715%5059,100.55%87133,0.04,-0.5,0.11,0,0.6
16,14.07195059,100.5987133,0.04,-0.5,0.11,0,0.6
17,14.07195059,100.5987133,0,-0.5,0.11,0,0.6
18,14.0715505%,100.55%87133,0,-0.5,0.17,0,0.6
1%,14.07195162,100.5987133,-0.11,-0.35%,0.11,0,0.6
20,14.0715%5162,100.5%987133,-0.08,-0.28,0.11,0,0.6
21,14.0715%5162,100.5987133,0.04,-0.34,0.22,0,0.6
22,14.07155162,100.5%87133,0.04,-0.35,0.34,0,0.6
232,14.071%5277,100.5%87133,0.08,-0.35,0.22,0,0.6

35U 2. 12 Log File 91n52uU11399U89 Garmin

14
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;2?%osersg5 Time Timecode Latitude Longitude GPS-A. Height Roll Pitch  vaw Pitch servo

G 16:34163 138000 " P I amens S neotar t S8 81 105 5387 e 137 s
003 16:54:24 140.688 +42.14310094 -8.71441762 586.7 85.1 1.3 -0.9 +112.6 +0.0 +45.0
004 16:54:40 156.939 +42.14304232 -8.71418963 588.1 86.3 2.7 =2..9 +109.4 +0.0 +45.0
005 16:54:57 173.462 +42.14298365 -8.71398353 587.1  86.5 -4.6 =3.1 +109.8 +0.0 +45.0
006 16:55:14 190.188 +42.14292328 -8.71376273 588.4 88.1 -8.1 =3.3 +110.9 +0.0 +45.0
007 16:55:30 206.197 +42.14286818 -8.71355441 588.9  89.2 -6.7 +1.5 +109.3 +0.9 +45.0
008 16:55:46 222.677 +42.14281411 -8.71335698 591.0 91.1 9.1 -2.8 +109.1 +0.0 +45.0
009 16:56:03 239.430 +42.14275746 -8.71313834 593.5, 92.2 =57 =3.2 +110.0 +0.0 +45.0
010 16:56:19 255.677 +42.14270297 -8.71292983 595.8 94.5 -6.6 -3.0 +109.3 +0.0 +45.0
011 16:56:37 273.437 +42.14264349 -8.71270446 596.4 95.4 -4.7 =3.1 +110.4 +0.0 +45.0
012 16:56:54 290.194 +42.14258763 -8.71249947 598.3  96.9 -5.8 +2.8 +111.0 +1.8 +45.0
013 16:57:11 307.174 +42.14253229 -8.71228770 601.3 99.5 2.2 3 1 4 +110.4 +0.0 +45.0
014 16:57:28 324.204 +42.14247540 -8.71207207 603.4 102.1 -5.5 +5.1 +108.8 +2.7 +45.0
015 16:57:46 342.686 +42.14241463 -8.71185792 605.9 105.7 -4.6 2.5 +108.5 +0.0 +45.0
016 16:58:14 370.699 +42.14282249 -8.71165299 606.2 105.1 -6.0 +1.7 +110.0 +0.9 +45.0
017 16:58:33 389.182 +42.14288943 -8.71185508 602.9 101.7 -2.6 +1.1 +110.1 +0.5 +45.0
018 16:58:50 406.944 +42.14294302 -8.71206799 600.5 99.4 -3.8 +0.0 +109.8 +0.5 +45.0
019 16:59:08 424.200 +42.14300332 -8.71228278 599.5 97.4 -1.8 +0.0 +110.9 +0.0 +45.0

gﬂﬁ 2. 13 Log File 31n3zUuTUNNAWU0S University of Vigo

(ﬁm:http://tic—tac.teteco.uvigo.es/forum/topics/vuelo—uav—desdasiﬁcado)

OMAP Timestamp (microseconds since epoch),SVs,Lat (le-7 deg),Lon (le-7
deg),Alt (m),North Velocity (m/s),East Velocity (m/s),Down Velocity
(m/s),BAircraft Roll (le-4 rad),Rircraft Pitch (le-4 rad),Rircraft Yaw (le-4
rad) ,X Gyro (le-4 rad/s),Y Gyro (le-4 rad/s),Z Gyro (le-4 rad/s),¥X Accel
(le-4 m/s/s),Y Rccel (le-2 m/s/s),Z Accel (le-2 m/s/s),X Mag (mG),Y Mag

(mG) ,Z Mag (mG),Indicated Air Speed (cm/s offset by -2000),Wind Direction
(le-4 rad),Wind Magnitude (cm/s),Autopilot Mode
946684900875640,8,442760089,-940902746,295.055,0.00802701,0.0023105,0.0466009
,-1062,-227,17357,167,5,17,-22,103,-980,2,-208,498,2226,0,0,0
946684900908905,8,442760089,-940902746,295.054,0.00523426,0.0016403,0.0470197
,-1053,-227,17356,102,-10,40,-22,121,-971,5,-209, 499, 2225,0,0, 0
946684900942321,8,442760089,-940902746,295.006,0.00309631,0.00303711,0.042570
3,-1059,-227,17356,-360,-16, 92, -22, 98, -983,5,-209, 499, 2225,0,0,0
946684900975616,8,442760089,-940902746,295.065,0.00913553,0.00389044,0.040567
9,-1062,-228,17356,285,14,27,-22,112,-977,5,-210,499,2221,0,0,0
946684901008911,8,442760089,-940902746,295.064,0.00536658,0.00307408,0.040883
4,-1053,-227,17354,35,-11,48,-22,118,-974,5,-208,498,2212,0,0,0

'gU‘ﬁl 2. 14 Log File 3n3zUUTUNINANWVDS University of Minnesota
(fan: http://conservancy.umn.edu/handle/11299/170139?show=full)

ndeyatesuaziniulainunasdeyaiiunnsaiu dnstuiindeyaves

AunUsdUIANA1IAUANISIIAINI I udayavesusazszuuAIuAuN1sdY Tneluyn
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2.2 GPS Tracking System

5¥UU GPS Tracking tiun1sfudeyatfeidunisinfounivesninug wiaidu
NTLUIUNITANMINLALII8IUAIUNUIVBI8IUNINUEIINA1TTUANLEUNI9YBS GPS

(Spangenberg, 2014) aunsauusosnidu 2 Ussian el
2.2.1 Online Tracking GPS System

S¥UU GPS Tracking wuuseaulay tdun1sinersyuu GPS unldausiudu
sruulasatn1sdeans 1 Ing duwesids Wudu lneszuuassuiunisuaeuniue
4{' U £ g 14 1 Y o v .
NLATEITUAYY I GPS Mnuteyavzdseanluds Server vilwszuukuy online #1310
wanwiuan1siadeunvesnnuelauuy Real-time lnedldaunsafianiudiunislagiu
1 a s & a4 I v Y =
VDI TUNINULHUTEUUBUWBSA T TausiaiU Sever 1§l flaguil 2.15

Satellite

On-Line Tracking GPS System

4 %
ey
- R
- @ .

Vehicle Mobile Network

Tracking Server
Database Server

@ Web Server

Internet

gﬂﬁ 2. 15 #anNN1511914889 GPS Tracking WUy Online

(Fiun: http://rsu-itm640.blogspot.com/2010/08/gps.html)
2.1.2 Offline Tracking GPS System

YUV GPS Tracking wuusanlal agsiusiudeyalaenisinivdayaly
miheaudinelugunsal (Memory) Fadunisuszunanadeyauseifinisindouiives
grunIue (Atella, Muala, & Tarabeh, 2015) Iﬂaﬁ%%’u%’mﬁaﬁwLmu'waqmuwmuxmﬂ
s¥UU GPS wiadayarianuaaztufinadlunihsanudineluguedos antudldausng

Usgiinsindounvesenunmuglalnenisinteyasenundinasneuiines fsgui 2.16


http://rsu-itm640.blogspot.com/2010/08/gps.html
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Satellite

Off-Line Tracking GPS System

=N I
\ ) 3
e
Get Database from

Vehicle Vehicle

Tracking PC
Data Base PC

sUfl 2. 16 néMILVDS GPS Tracking wuu Offline

Y

(Fiu: http://rsu-itm640.blogspot.com/2010/08/gps.html)

2.3 msuarnnaszuruluaude

1 1 I

asmarnaaszuvludrulng Wun1smdriaiodseninemn 2 2aNns1uan

U 9 9

wiin lagldvguisn1sensdadadusaslgnisiuiamariiinszuiu dauuiRndsaluil
2.3.1 53UUN5919991 918U (Linear Referencing System: LRS)

SEUUNNTONBUTRAULTUNTLUIUNT A AUAF NN AT 2 UL N1 A S A WAL
ludiu (Segment Jvasiliaosidaduainganiivun lagAfidnvesdiunuaiulaainnis
Uszanauen (Interpolation) nAfinauayszeeavasiumenidenludgnandeiusues
LdUN19 (Kresse & Danko, 2012) @eszuuo19dudaduillasdrulugdoudnluleaiu nns

1 1 1 = [y '3 1 1 1 % &
ANUNALYUEIAIN LU 1199829 1950l nase a1elnsdnd vieluia wazviedsinense
goJ v < %
U3U LUURY

A5n150198 948948 (Linear Referencing Method: LRM) 1Ju3sn1sinnun
A491989NLEULAELANIINNITATUIUNITEHENNIINYAD1NBINNTIUAIANA Lag
ANLAUILUL AU URUS AUAINUYNVDBAUN WA AL NUID1T NS R UL YA BIINNS
WasULUAI9DLEUNIY FI35N159199 0T AU TTN1UTEUIUAIINNTD 19D T ILAY
(Interpolative LRM) 1¥unisimuasiumislaenisussunaimsgninadumisiivsiuan 2 9o

Fansszysurisiuiunsiwiamatdndinainnisin (ArcGIS, 2012) fsaunisi 1
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m =m; + (M, - my) *p [1]
o p 1Judndiuaes m sEwingdiiumis m, uay m,

The location is 25% of the way |
between measure 0 and
measure 20 so its measure
0 . /l value is 5. 20
| I I I
»

‘I.li‘.A,.,
| ¢III|11|11IIIIII

'
a

JUN 2. 17 T5n159198 080U (Fian: http://help.arcgis.com/En/Arcgisdesktop
/10.0/Help/index.ntml#//022300000007000000)

2.3.2 NSANUIUATMNNATZUIY

ANANIISIU (%, y) WWuszuuiiassuiu 2 35 lnefddmuiaiduunuy Y uay
mziueanluunu X 91n3U7 2.16 99 A WJuUgansuAIfinn (E,N,) HofeIn1sssysumi
Y9990 B (EgNg) 9z1dn1581989/unilai@eduing (Relative positioning) Fardunisnn

S2UEN95U (HDpp) LaEAALOTAN (Azys) (W0 L889I5VY, 2555)

'
=]

JUT 2. 18 Msmuiamiinszuu Aun: dakUasain gy 18ee3svu, 2555)
1) A5z (Distance)

o ! [ av v a = [ [
nsAuumaszezmaluaunisilauanmgefuniivilnga lnedu

NSMAITEEEUNIENINGRA 2 AR (Y1), (Xo,y,) NOYUUNURITEUU A9aun1sh 2

HDgs = /Gy xg)?+(y, ¥’ [2]
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2) AN (Azimuth)
Ausedivazinfisuiuiimmievenduudifeu Tnainayuaudy
= v

u1fn7 (Clockwise) 9nsAruauAedimagsinlimsuauisdetuiduaiideu ¢

AN 3
AZAB = tan-l(EB - EA/ NB - NA) (3]
3) AUIUAINARYA B

HIONTIVANTEEENITIU WaTRANI9YEY AB F9AADALDTIMLAITU

#U150AUIUATNNAVDIYA B

AE 5= HD g SIN AZyg (4]
ANpg= HD,p COS AZyg (5]
Eg= Eu+AEq [6]
Ng= Ny +AN g [7]

2.4 52UUNNe (Coordinate system)

Arfinaduiaivendiuniswesgalag muuundunsmsodulis Ussnausie
AIAY 2 YANTONINNTT FIAUITAUIMNUARILNUIYDIRAIATUUNUET 2 1138 3 §IR 19U

aaa%w haEas Qﬂ %QL{J‘UQ Anin U@ﬂm’]Lmu&‘U@ﬂﬂﬂiﬂﬂ GﬁﬂJLL‘U’JLﬁUﬁUEJﬂGﬁ LAZAULUILEY

(%
o

Wiy awdifu feuisnsiidussuuiildimunariifelidugalag 3ondn suuiide

(@556l NAUATI, 2553)

2.4.1 sEUUNNANTAIAAS (Geographic Coordinate System)

fifngimansilussuvansdalunismmuadunidageideununyuvesian

LAZTEUIUVBARUAUSART TINsAvuAiIuauanIeaAIyLazfAgn (Latitude) Laraaidyn

Y

d 1 a

(Longitude) Tngendensinfuveadunidifeutaziduruiuazigaiigatu dedazisn (@)
Humsiaseszosmadauannmiionieldvesssuuidugudgns lnefitasa1ain 0 ssmi
¥ 3 = dl gj I ] 3 ¥ 1 1 a G ¥ a a I
duaudgns 83 90 aseniitalanniensedalanld druaedgavsaduaiifeu A) 1Wuns
Toszeenadauluniensiueannisng Junnvossu I uLdULSIABUAN (Prime meridian)
= a a Aa a1 ' = @ @ a
vasifgunIle laedldaeA1ain 0 fis 180 asrnziunn uazaziueen (a33Ala NduA7,

2553)
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U7 2. 19 szuuiitagiimans
(Vimw: http://kartoweb.itc.nl/geometrics/coordinate%20systems/coordsys.ntml)
2.4.2 53UUNNAaIn UTM (Universal Transverse Mercator)

(e \Hesisvu, 2555) naninsyuuiineain UTM Wussuuinldlunisiinun
o I Ay X PP [ A a al' Y
AIURUINAF1ITUVUTZUIVVOINITRULRUNTUTUNITRI N UNTTANTINTZUBNTII96)
wwaueu fnsvenauendumiiewns Insuldaneenidu 60 @uving fu wiazdiuning
6 93f1 B3N lou (Zone) Tuusavlauaziiidunuinsdyunaminuasdniuiduaudans
= o ] Y a a ' AR = = a I3 o a =
F3un 71 LHwLSIReugunals (Central meridian) FeU3sutaiioulugnaudinilanse
ALTUAU (Arbitrary origin) N1slivineaulaw agsuauagloui 1 NlduSAgugunan

ag 177° W uaglaui 2 egineanluniwmziueenvedlouil 1 1 iduliSifiougunais agi

Y
(%

171° W Tnedaldaunsusislan ludiuvesuszimalnediulngjegluloud 47 (Central
Meridian 99° E) uagmang Jusanuasniang Tusanideuniioriuisdminanauasuisaan
voadunyFegluloudl 48 (Central Meridian1050 B) Tutlaqtuusemealnegldldfiundngrunss
3 T8 WGS84 (World Geodetic System 1984) ﬁL‘fJuﬁu%ﬁﬂgmﬁﬂW (Global datum) Iaed

[

ANMNSIINDS Aatl
SEULNNULNIVINTIS = a = 6,378,137 LUAS
AUNAUVDIANUBUUNTIS = 1/f = 29.257223563

Msivunfdaeuielrialuudaslauilanduuaniomun Snnsfuim
mﬂﬁ’@ﬁm%’uﬁ/uﬁmﬁaLﬁuquégm T%Uan 500,000 wns W lURUA X wasiufidnlanlals
13N 500,000 a5 WlURUAT X wazuan 10,000,000 was Wldduan ¥ Saendfidealngdiile
136111 Easting wag Northing

AsAuad UTM Tudnlanwiile Ae E = X+500,000 wag N = Y

Aseued UTM Tugnlants e E = X+500,000 wag N = Y + 10,000,000


http://kartoweb.itc.nl/geometrics/coordinate%20systems/coordsys.html
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UTM Zone Numbers

o DV RO I R BUI56 T 6 0212203 WIS 0 M HE2030 31 0 ENBGEET 10 0416200 U 6 B S1 D547 B0
: RN’ dcan =] | [T LR LT )
T O T ST e B Y =l ] = e
. e SRk
P E e - c
o ! 35 = sRCEINLGASENE N =
5 [ s & e e adl w| N
" i ‘jé_:l’ T Ruplz] Eph | bk Lo o
: B ‘ii-wb 1 E L 15z lng o =
apald Tl [T ! 3 ®
: T i i —2 O
. i p vl J ¥ rk il
s ) T (g
- F i % o
4 —+
uliye}
m=
7 s ] CEPT PR TP F T e =R
80— EXE Cam = 8]

T Y

" Universal Transverse Mercator (UTM) System

Peter H. Dana Q7 Q.

gﬂ‘ﬁl 2. 20 syuufitiaain UTM (Jiu: http://gis-jopk06.blogspot.com/)
2.4.3 nswlasszuuifingiaansiluiiiaain UTM
(348 1BaeIsyu, 2555) na1ain nsuasiiingiienans (@,N) WWusinaain
UTM (E, N) flumounsALNad
1) asAUsTNEUAN WamsAuIu
a = ANENIAWAUE (Semi major axis)
b = ANNEMRNUEY (Semi minor axis) b = a(1 - )
ko = dlnalnAmesToAdULSIAEUNAIUNAY 0.9996

AifinLTed E0 wag NO 7IlY dwmSudseinmegnnsdnlanilanilodunudgns wly

E, = 500,000 Wag No= 0

e = Firs eccentricity Aalaan e= \/ a2+b2/a2
e’ = Second eccentricity AMUIULARIN e'= 4/ a2+b2/b2

2) susnliinamendulssansildluaunis teun
T =tan?
C=e?cos’
A=(AA)cos @ AN, fimedu siew)

A1 Length of normal at latitude (P, N = a /4/ 1 - esin?


http://gis-jopk06.blogspot.com/
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A1 Meridian distance at latitude (p, M = a [(1 - (%/4) - (3e"/64) - (5e°/256)) *(
+((3e%/8) + (3e/32) + (45e°/1,024)) *sin2(p + ((15e"/256) + (45e°/1,024)) *sind(p
- (35€%/3,072) *sin6(]

3) AunaAfiAnaNanaunseelull
X = koN [((A +(1-T+C)*(A%/6)) + ((5-18T+72c-58e’2)*(A°/120))] + E, [8]

Y = ko IMHN tan@ [(A%72) + ((5-T+9c+4c?*(A%/24)) + ((61-58T+T%+ 600c
- 330e’?) * (A%/720)] + N} [9]

2.5 A lnsau

aelnseudunwsgiuganiwmia Iag Guido van Rossum a319ulud 1989 &
a v I 1 a 1= a [ a wva 1 I~
fidnwazilu Open Source waztdunrwiligafndussuuu]ifnis na1ime a1u19a
UszananalaviaseuuuUan1g UNIX, Linux, Windows uagseuu FreeBSD Tutlagiuntwln

Yo a A X | oA & A ] = [ ~ %

seulasuarusuiindusgwaiiie wmszdunwidenenisitews Wewnilasasis
nunldgudounglanunuetdiunuesniwnigg wianlimedu awnsatluldaula
nanraevInTsuIlUsunIL Web Application wagn1swaun Web Service 1w lusou

<

Jududnarwnnviladrdgluiunisuseiiananazn1siiassideyaluauaisaunanig

a s

nAFEnT (Geographic Information System: GIS ) stwﬂﬁwﬂwsaumu@a (Module) 7i

AsBUARUAY GIS wazilunmwiaunsadiunwauneaiasdoUanduuulusunsy Quantum
GIS o

n1suILASealiavanduuulusinsy Quantum GIS Wunisuaulesnisvineu
serdnglnseu Aulusunsy Quantum GIS Tngldmananugiusigg 7 QGIS wiewlily 3anin

QGIS API wagld Pyotd Jadulausindndilddmsudeu Graphic User Interface (GUI)
2.5.1 QGIS Core Library

QGIS Core Library 1Julausnsndnlunisiinauiiugiuieanisuszanananis
GIS lnefilendun1sviaunaznisussaiananilugluuuinmes (Vector) s1awmas (Raster)

wagg1uteya (Database)

2.5.2 Phonon module

a A

Phonon module (ulugaiieglu PyQtd Felugatiulaffide inaunaiy

sUBUUYRttayadevategULu 1w 1@es Jaaiu amiedeulmiiayiale Msvitnunigly
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Junsinusmedeyagaies wazgnihunlddudermuaiugiuvesnisidneulunisldanu

Phonon Usgnaumeuinfniiugiu fie Media Object, Sinks wag Paths

Media Object \Hudnnsiuuwnasiunvesde wu tudmas ndinle 1Wudu 9
[ v o a 1 1 1 . I 6 1 A o v
WumimnuakazauaunssuduLasngaiay @3 Sink \Wugunsaidisaniaesyinlide
anunsaraudounduld waz Path Wusiignldlunisweusiaru Phonon Object wiai3anan

Jusudeurasening Media Object U Sink

Tunsiawdiloasd Videowidget class Miunsosiiolunisuaninanindale
Tngazfunsisnmimedunuanduninesuanmalnesaludf Jadumeluladszning Qt
application waz Graphics card Tngazdilefufluntsserasiussnausneg wu & amnuaing
auAntn Wud wazll Media object class Adusdnn1siu media mnmsSenldaulng
tuq §9 Media object az3uviauisaiiedonldmuiledud Play) Tnsaniuzvosnisiay

media L%u Play Pause stop seek %Qﬂmuqﬂﬂa Media Object class

o/

2.6 91UWNNYIVD9

Aawv o a

2.6.1 uRRengdameiumsiaulusunsudmsulenlssdayainlaiu

v = al'
LAUNINNITILAADUN

(Yoo & Kim, 2004) lafinswaunlusunsudssand (Application) Tunisasng

szuudgauaraInd miudantsudeyailileitniudeyaniaiimans (VideoGIS) &

v Y

Juns@eulesoyaiflodudoyaideiiuil nsvihauvedlusunsuasianinatoyaunuiinay

Y
v

Peyan1uniiandudeya GIS lngiiniseanuuuly GUI dntisinauaninainle nimig
LAAINALNLT Weine Capture 3o wagnihsnadoyanisns Flusunsuazuansinlonsoy
fusiuisesiflovunidnaunuiig fenmsaisenuduiusvesieyaileiiuiisnsdaty
nan TnefivthansdoyamansfasuanireasBonvesiumisiuanmsildtufintoyaly &

Ul 2.21
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Map Control Toolbar Video playi'ng window

L,

Basemap window

(N

Attribute data box

L—Hu-rc XIEIM VAT -n#u Heaht + 19 =
Scale/Location information

. ' i
Index Map window Still image grab window

JUN 2. 21 msvihauvesdeyainlenazdaua GIS

(Sward, Cooper, & Sparkman, 2005) lawaunlusunsunissuidmsueinie
g1ul¥auturuinidn (UAV Situational Awareness Tool: UAVSAT) tlun1sideulesdeya
Filefudeyalnsuns (Telemetry Data) WUU Real-time anansauansintovuluunsy
Microsoft’s Windows Media Player wazldwniisnsuanunuilulusunsy ArcGlS tnglonsu
yosuns UAV duindeudimusiumisasigauazassigavesdumanisiuiilduandeya

v a

telemetry WUy Real-time runsideulesiuduneside dagun 2.22

SU# 2. 22 whasuanmansvnuves UAVSAT

(B3 n3a3dmed wasanz, 2551) lamunssuunmsdninudayaninuazinle

s 1

Alaannnrstudisiauwlaivdsliiiaieieaneuines 138n3158UU Aerial Patrol System

(APS) Bamsieslestoyan1nIflovasseuu APS 1dssuugiuteya tnsldrfinnsiuwmis

v o 1

ngunsal GPS thuwdeulesseninedmunisiinaduaiatvasduinam 3uihliaiuise

szyfiinrasnndflowsdasinsule dldaunsaduAunasisenguiussuuasaunagiamansi

9
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Wawumuteuludsiunis Fuegdanuintenldnnnstudisadugiudeyalazann
AON1538N 19U ASHAUITUTHASUAIMSUNISAUAULALLSINAIALONIUSLUU GIS YU

Y

Usznause Tuduusnazfunmsimulusunsudiu Video server flanansadadaanizinle
dufifoenisunlsl cient ludiufiaeadulusunsuuu web 7ilsgldsyyieulalunmsiudy
szuvIgmsAuAusTIstoyannuazimlefioglugnuteya avgniSonaudelnanvudin
Blugnudeyatu nieuuaninmidoiflewsssumisasnmuieinlovuunuil falusunsui

Wanntildanulussdnswintu daguin 2.23

s venavagieaed ioufouu o uedur e v

BERE0 BEE080 8 B 80

-—mn-—--g"' ;}-F-_.usjv

I S T

JUT 2. 23 Mih3uanINanIsisengUeadainle

Y

(% Q‘ v L% Y Y v Y \

(wadunsal §53edadan, 2553) lofnwuagiauasssllooaindoyad
Usgriuannwinle lagldteyavesnisiuiindhendailaniiunisinmssuunsianuiaeds
Trtihussgemeisdnetines Seninssuu Aerial Patrol System (APS) an1sasnemnuduniug

| aa v o 1 o e Y ] v Y
seriraidlefudunusnsduiinamldaniainasduiinamaintdeyanlaain GpS lunis
v v a aa d' < a = v v Y

afndayadzisuanulanindsle (a1vndeulnl) Wunmis weadadeyasiiavuasy

[ = Y] 1

Fdnwsnideyadiuniakaziia U wwew U Auseriveguulidninidle a1t uyiinig

Y

Fonssuwiusiinuy iethdeyainlinsivaeuiuteyanininle Inedeyaiianialaaiuise
Unihgudeyagliansaume washansmalugandiisasaumnaniiaans sauieeunsoAuay
Poyanuneuluial uavduniiveoyainle wazkansratoyaIAloNlaInNNITAuAY KU

\wseslaNiaNIu Aegun 2.24
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' i i i i |
0 W0 400 W00 8000 10000 12009 I

JUT 2. 24 dnvaznsinnuvesaTellaiieAuAudeyaINguteya PostgreSQL

2.6.2 uTeMgtamiumMsiwenlesdayalnlatuidunisnisindouinuu

1Usnsy Quantum GIS

(QgisMapper, 2009) ladin1sWanuivanduuulusunssy Quantum GIS N1T971

QgisMapper Plugin d1115usausiudeyaninauin annisiiudeyainlowas GPS lag

TWsunsuazgaelinsiiusiunudeyarilaiedlunasiiiniesdiedmiuidlnddoyauay

wiletoya lnsanansaninlonsouiumunusues GPS la waranunsatuiinguninlusums
& v & v 8 v ° D v v a & dAyyr oA X &2 =

wala Wunalvgldanunsadunldnuiudeyadsiunlaing gy danssuiunisiteules

Toyaialofudeya GPS ldmnuduiusseninanavedialedunaivaeduiinamain GPS

Y
v (%

wivanduillulagiuldanunsaldauld iweswnlainiswaminiuiesduves Quantum GIS

'
a

AegUN 2.25

BATC b 1A N . Vi
Se GN Uew Lne Getnm A b boe b
AEd S RRPPPP KREPO ZA -+ Mo
%

e TR

R T

e |[Tvow D e [

gﬂﬁl 2. 25 NUNDUAAINANITYINIUVDY QgisMapping Plugin
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(Agosta, 2014) iin13WaUIUaNBLUY Quantum GIS 3871 Video UAV Tracker
MR NUandu QgisMapper Player Plugin #Uanduilanunsalansnininlaain

UAV wiaudunianistu lngldlidinlenugiulndidunanistundu Gpx File figuuwuu

IS 4 1

nsldanulagininddalenaninansouiuninasianinawnud Lazgaiunsaasnstudoya

=

TnlifletuiingafidaiiAnauidemeansefduiufulmfenisadnuuntnaounui
Euven1sdu asinthaemeuldliduiindenuadlunisisiiosnuuuaiiosesunisldeu
Fruanudomeanuauiulm vieonadentufinadlumsafiisivunesdd Yansuily
AsasennuduiussEninanamedilowazafidufinaindunenisdulunisdeules

serindalenuidunianisiy Asgun 2.26

AR
et P @0

B e [FEEXTET) [ Fee—e 7 I B - F

JUN 2. 26 MNFDUAAINANITYINNIUYBY Video UAV Tracker Plugin
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unN 3

YUADUNITANTUINUNITIDNUU AT NRIUIUAN DU

o '
v a ] (% IS

TunouNALTuIILDNLUULAr TR UANBudmSuweulesdayaiflafnuidunis
n150ur03 VAV JuinAnainnisAine g uuasauiddenineives soudauandu Video uav
tracker iflogidx wolvianunsaldanuiudeyadunenistuniisluuuldasuiuauysal wag

Y

dinUsgansnnlunisinureslandulvinseuaqu Inelitunsunisaiiunudsioludl

1Y v

- finwn YSuwss waziaundandulunisiwenlesteyainleduidunianisiuain

'
a a

UAV #ilagds
- NNS99NLUVIUABDUNITYINIUYDLATBINBUAN DU
- msadeenudiussenideyaiftenudeyaidunien1siuain Logging data

- mMvaRsarUTuuTdeayanauduiussenIeyanminlefuteyaiduni
N150Ua1N Logging data

Y % & 1

MATsRTA AN uLdus uunnn JeveeiurgAdntineudgsieariden

JupouN1IALILUAY elriedemutilanssoluil

- Logging data \Julvademuiiuiinsreavidenn1eq veedun1en1siu

a a

azfyn aPIIIA AILIAT ARG Wuduy

1 . 1d £ o 1 = av oy .
- ANU387 (Timestamp) \Juteyatiatvesdunienisduiinamilaain Logging

data

08:15.02 08:15.036 08:15.052

08:15.068  08:15.084 08:15.10

gﬂﬁ 3. 1 ALI8131A Logging data

- A998 (Time interval) Wuszezinsasnistufindeyadin Logging data Tu

YU
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1.6 1.6

Py P, P, 1.6

P, P i

gﬂﬁ 3. 2 A19287197N Logging data

- A1eeyasaa) (Time offset) \UNMIazaNAIYIRIAIAIUATARTNIUTIAFATING

Y9 Logging data

0 1.6 3.2

8
4.8 6.4

UM 3. 3 Aeenigniian

- A9zgen9 (Distance) WuANI2E2193E1IN99AT03 Logging data lumibieiuns

P P, Ps

JUN 3. 4 A1SzEEng

- meeniensreEne (Distance offset) LUUNTALAUAITLILNIITEIINATLAU

AILAYALINAUTIYAAAT VRS Logging data
10 12 16

JU 3. 5 Aeevlanszeeng

3.1 finw YSuuds waziandandulunisiwenlesdayaialanuidunianisiuain UAV

=p.

HELIGH
v
Video UAV Tracker \uuanduuu Quantum GIS figduvuiiiesesiunisldaudnu

ASLESINDNIRUR 1A8ALAIUITOLAAININIALENN UAV WIDULEUNIINISOUAIUANY Ay

Y

[ a

aunsaasetudeyagaietuiingafidaiaulaaindunienisiuls lneduiinaiiinasfige

Y

289390 wazguanela Feanrswenleaninidfleduidunisnisiuldumaniiosniaives

LAUN19N150U Tun1sas19ANuduNUS e INANsSUAAR L UAILALG 31NN15VAaRIUaNdU



30

v
a =

wudmmndeyarduviinistufiguuuunmsdaiudeyailiauysalagliamnsaldnuiandul

= a a

o frgwninuideddivnfnagimuidanduldaunsaldnuiuteyaidunisnisdung

a o

v & v Aa a i a a v Y] 1§ v ¢ U v
sULvunsaiudeyaniiiiesrfiinasfiyauazaotdye uasysuwdddvdfleddunisldan

6V (%
v a 0

ATOUARNEITY Tnen13vinauvesUandutiuasysuudanasiuilendy dannsnen 3.1

UUANDUNUSUBAITU

'
a S

M1319% 3. 1 WSsuimgunsinaulanduiilegiiy
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Ei-Eg<O N;-Ny<0 = Az + TT
E;-Ep<O ,N;-Ny>0 = Az + 2TT

- ANSAUIAANERAIUYBITEIERINTZNINNADD NN TL YL
Ad=D,- D, [22]
- asduamnefidalndvestunied |
E, = E,+HAd*sin(AZ)) [23]
N, = Ny+(Ad*cos(Az)) [24]
Az = AWLDTIIN
E = Afinn UTM sizTusen
N = Afiia UTM tdle

D = A1 NRTTaEN1g



41

2) N1SWIAINNA LluaUelrsannn1sUsEauA tugauuLB waulae Ty

ARaNLYALIaN

nsmARnalusruslrdannsUsEaaa lug v adulne e

[ 1 1 a v P I Ao ) 1 1
pagnan Wunisuszunualutislvudaduinemarinaludunislud (x, y) 310
ANUAUNUSTENIANAIALAZA10DNYAIATENINYAARIATNIIVAMNAR (o, Yo, to) 4AE
(x4, y1, tr) Tnwo1sdedumroogaiarludiumiletue () lulszezinsuesdiuianvinu 1

a =

W Bevhiuszeeinavealunsidensuniniale Agun 3.13

9 Time offset

1 2 % Time Interval = 1

4.8 6.4 8
| | | | | | | | | Video Ti
| 1 1 1 1 1 1 1 | Video Time
0 1 2 3 4 5 6 7 (Second)
(n)
Y
A
Xw’y1’t1
Y1
yi
Yo /XOryO’tO

()

JUN 3. 15 mymeiialudurislnl
(M) NM5UTEUNUATUT IV UL AU AR LU LT T2 82 iN9U9 999389 AU 1 AU
(1) NMIAUIUANNALLIINNNTUTEUUANL LTI U U EU LAl T AL wRLIAT

nguisduaiuinmitalusumislnlazegseningantuiindeya

<

40990 (Xo, Yo, to) 488 (xy, vy ,ty) e mualigandeanismainadu (x, y) waziimvuae



a2

pavlwaialudundslnddmsuandu t sauisaussanauaiseningurlsinsiuen 2

0 lgnedeiuAdndiuvesssesnneseninganonignIa

[

- MIAIUMIAIRINYDIANARFILIUTN O Lag 1

At= t,-t, [25]
AX= X, X [26]
Ay=y-y, [27]

- MSANUIINANAR ALY BIT LYY NITE IR0 ONLYHLIAN

At= tt, (28]
Ax= AXHAL/AL) [29]
Ay.= AyXAL/AY) [30]

- ASAUIAUMAANA LALUDIALAUGN |

X = FNALAYA
y = ANABIIYA
t = ALIANNSAITIIAN

3.4 mMsainuazuulsdayaananudunussznitetayaialenudayaiduniansiu

31N Logging data
3.4.1 \p3esilaaevseuiuusstudaya

nsduiindumisnaulamenisasimseusulssdeyannanuduiusuesnin
aal o 1 v = v A Y A % 14 b4 A
Faleuagduninisiuiinam gldaunsaiiennisaiavseusulsedeyald 3 wuu fe 1)
asetudeyalnillagyseny 2) asretudeyalnidlaggldmmvunies uay 3) USuusstudoyand

| a & v a a Y] v 2 O v . &
agiu Inetudoyaveansiiuvieuiulidayassdutudayagn (Point) winliu



1) a3rdudeyalnilagu3eny (Default)

a3

nsasetudeyalmilaeUsenedunisaintudeyalaeivunnisisiuiin

Tayaniigusuulildnulanily lneduiindeyanugiulimuivauiunndnvazau loed

lassaimsniduiindeya fanns199 3.2

M13199 3. 2 lassaiaansnduiinteya

YoWaddoya Uszim AB5U"Y
id Integer afuteya
Name String o5
Description String A195UNY
Type String UszLny
Lon String ATNNAABIIYA
Lat String ANAAZHAYA
Fast UTM String ANAR UTM iz duson
North UTM String AR UTM L1iile
Image link String flaguasiniazunm

nsiaulUsunsudmsuaitudeyauazivuanisisduiindeya 3y

naFetudoyalvddulagldrds QgsVectorLayer class 3nuulyAds addAttributes T

nsiruailandeyanulasiasisteyaiimunld lnemsimundeilandeyauasUssnnves

Toya AU 3.16



aq

QgsVectorLayer

v

addAttributes

v

QgsField QVariant
id Integer
Mame String
Deascription String
Type Strine
Lon String
Lat String
East UTM String
Morth UTM String
Image link String

JUT 3. 16 winAnnsastudeyauasivuanisiesdudin
2) afetudayalilaegldfivuaias

Hldanunsaasisiudayalvdmenisimvuamssduiintoyanieiiiesiny
GUI 1571991 F391u3deiunuuunesunting1auagn19911914109 Table Manager Plugin 7
< & a ) YY) [ v 1 [y o a oo é’ = o/
Judanduves QGIS dwsuianismsadeyauildausiuduuandunimuidy dean1sasng
Fudeyauwardnnisnisraduiintayaldrds QgsVectorLayer class lu QGIS Core Library
Waliumunisnaulanaitduy Jeyavsgnduiinaslunisnsmiungldlanivuadu 8nvs
lUsunsuiimunduiluagaunsaiaianuardufinteyadiiinasiyn a9933n uazilogves

sUnmlpednlulia feguit 3.17



a5

(o enaer o T e
Felds | Table preview
Mame Type [ @ Move up |
= !
|
|
EE |
| 2 Akt |
j o
(n)
Uszer -» Insert fizlds Frogram -= Inzert fields
l ¥
Fislds Fields
- e - Lon
- W - Lat
- Image link
¥
Mewe Layer
¥
Fields
- wax
- wax
-  Lon
- Lat
- Imaze link
(%)

JUN 3. 17 adndudeyalidlaegldimunies e (n) wuurlesuming1aves Table Manager

Plugin (v) uwAnNsasatuteyamensimuansutuiinteyasuniisig



a6

3) wunIauFuusetudoyaniiotifu

Y

PN = o 19 S v Aa 1 a & o v & v a'
ﬂ'ﬁLWﬂJWﬁ@UiUﬂEQSU@%JJa"UWﬂGU‘UGU@Ha‘VllI@?JL@NLUUﬂWiWWQWUﬂU%u%@MMaW

Y

R ) A a v | ° a v a ¢ &
N@%L‘W@u’]ll']LmeWﬁ@LWN@@%@%aﬁLﬂﬂJ I@SﬂqiwqﬂqusﬂaﬂiﬂiuﬂiuﬁN@u%']ﬂﬂ'ﬁl,a@ﬂlwasﬁu

1% '
= vV 1 1% LY IS

Toyaniansetuiindeyasgudd 3ntullamingadeyatni anssduiinteyavzdeuuta

= = 1 I

Tnedanannsrauinteyavasiulindsuduiiuianiuiinfegvessuninlneonludd aesu

3.18
st shp Frogram -> Insert fields
¥ ¥
Fislds Fislds
- - Image link
-

¥
Mewe Attributes

- Imagelink

JUN 3. 18 wnfamsiiiunieusulssteyadindudeyaiflogiay
3.4.2 msnmvuasuistayanaulanasiuiinimsunminle

miﬁmumﬁwmeﬁﬁayjaﬁaﬂaLLazﬁ’uﬁmWsmmW%ﬁIa Hunmsldimdssauiu
51174 Phonon module Tu PyQtd Library iU QgsMapCanvas wag QgsMapTool class Tu
QGIS GUI Library a18un1sldmeufusznitsasuanimaniwimlesussnanunuilidunianis
TUUUNTNFA1UDY Quantum GIS @115aMRUARILRLILA 2 LUU AD 1) MUAUARILILLIN

v A v a & a 5¢ ° A A=< &
RUNADLLARINA LN UNLEAUNININTITUU L‘UUﬂqsﬂaﬂLﬂanium']LLWUQ‘Vlﬁu&Lf‘\]‘UULLNu‘V] FUUUNT



a7

AVUAINALLIVRA UMK ENEUN NS BT ARduTusAumsunwiale 2) Amun
ndaniiugn (Add Point) vumisinsuananaifle unsueaiiun winlewiieliumwmiag

aula FINITANPUARBLAUILUILANAUADINLNSUAINI A LaNTAINUAUNUS AUA LUV DY

[

LEUNIINISOU P9sUN 3.19

Y

= & = |
TIFUEREILT-IRULE

FyQtd Library GGIS GUI Library

Phornon maodule

s =.|
8 A raminaausud

w0
‘l]%
B

Y h J

o &
woa . AEneUINIsLARHE
nRULILRR (Add Point) U )

l:‘ =
- wudumamstuain
afa

MR N T

-

CE -
WEIE QGIs

h

#ILIUA (IR)

2=t
Fa

LWTLTW

[

JUN 3. 19 myvhavedlusunsuludiwresmsivuadunisteyaiaula

defmundumisnnnsunwinle UsnduarAuanaivesinle el
gaA10lwnIa1Ia1 (1) isA1elensyaznie (D) U89 Logging data ntuazsnng
UsgUuA I UM U UL L d Ul g 91989A UAN A LA A0 NLYALIA NS DAD D WLYATLELNY
sginagaiinsuadide 2 90 fasviildnsuafidaludumsiidivun daeeisanainie

sangnsruznIvIzdnuduiusiuiudoyarnaivedinleidudimwualunmsidonisy



a8
A3Ale deluleduadiunusannsuniwidlefsraiuisadenlesludermfinaiign

AIUTUIINAIDDNLLALIAIVTOADDNLYATLYE NIV ILEUNIINITTY

TUaIUYDINTANUAALAUIIINNL D AN AN UTLAUNIINITTU WINAGN
Frefiundaviiunisifeudunisvesdydnvallansiunusresnisiu Tneazdanuduius
Aulsunmdnle nafie Mnieudydnualiansiunidludgalageniduiuiidunims
a a al @ d' [ o ] gj d' [~ o 1 1
Tu wlsunwinlenazasuludunsunmvosmuvutiug esanidumunssusiiswe s
goMwAnAaIsoR1eeYEnsTEr Y Jagnifouleaduaiaivesinle aeluliinezdunis
= ° | aa = o ° ' P a aa )
LA BUATLAUIIMNTUNINIALDNFDNTITLA BUANLNUIIINBUNEUNIINITOU WWSUAINIR LU
FunuafaziaUdURNUSIU H19AIN1TAUUARILAUIULUNTNDLAAINALNUTIZADIAAN
399z unsimunfasAgnuazaeIdgnnunIsANUNAULNTNADWNLTIAINAIILABINTS

volt Inginsunmiatevsgnasnmliwuiu Fnsimuaiuniannvinaewaning

a

A& @ a o owvwy A g v ° v v = $
wnuiil Yandudaviliiwelvgldnuimungandeenismenuies ewinluuieniage

aulvonaldldeglusunisuudunianistu fldfaunsadentnungaldnuaudenis
3.4.3 nsulasssuuiiadmiuuaninadayauaziuiindaya

szuufinaIn UTM Wuszuunaielunisiivuasiundsnazldenadddunisuean

(Y]

AUV INSIEmsnIadvualassuTamleuiuynaise isnsimvuavenefidaidng

Ya o

waglinduszezmeifivioduwens sdddnuldazannitszuuiidng denans §ide3edn

= 1%

Truandudiinshananawazduiindoyalusiwnuanaula laanlasarinnainssuunnm

Y

giimansiiluszuuiide UTM Welidhunldauselulaiedu nsudasssuuiidaly

[

TUsunsuille osr module Tu OSGeo Library dnsuluaspridalagazfosnivuaiuan UTM

[

wazuusinlanmilevselalduaudgns laedindnnisaiuiaeail
1) Awunen UTM

e UTM azuuslaneenidu 60 dauwing du lnsusazdiuning 6 osa laswail 1 30310
Auanedgadl 180°W audia 174°W uartulunianziusenaufiuani 60 AaluaIu1se

ANUILUS UTM wa9snunidslaskriands taannaunisi 33

UTM Zone = 1 + (longitude + 180) / 60) [33]



a9

2) AuIUEIYnlanilansala

<

wWuaudansidudunuu@nlanmiedudnlanle fsiunisiuium@nlan

a a ISP

willovseldanunsamliainaasiygn Inefimualimnamazigedanduvinfedurisiueg

Y Y

a0

Tudnlanwmile uimneazigadanduauuansisumiauegludnlants dateuly
latitude < 0.0 = 0
latitude > 0.0 = 1
v & v 14 L v a 4
3.4.4 m3daiudeyaliedlusuuuuvasszuugiudayaasaunaniegianens

o = = P o v 6 a o £ PN [ =3
ﬂ’]i‘WGLI‘LJ’]Lﬂ’i@ﬂll@LW@‘U']N’ﬁa‘WﬁGUENﬂ'ﬁLWJJLLﬁ%UiUU?\T‘U@@JﬁWﬁUP\]@H%@LﬂU

Y

¥

mulassaiavesdeyafiegluguuuussuugudoya GIs Fsanunsadafudeya 4 gUuuu Ae
Iniddonanu (CSV File), Fudeyaansaumaniandenans (ESR Shape File), grudoyaideiiud
(SQLite DB) waz KML File Lilelvidoyaituiinliamsotininglusunsuiieddu Gis uas
ansathuilessinsoUszananan1a GIS Aeluls deo1fuyndds QgsVectorFileWriter

class Tu QGIS Core Library lumsdnivdeyanndudeyalieglugunuulnddeniny

Export data

l 4 ¥ ¥

5 File Shape Fils SCLite File KML File

S 2000 CP3 .
Kath ) =oocsqlite e kml
o dbf

e al]
xcc.qp)
=oishp

o shi

U7 3. 20 msdaivteyanlinnaiiuvseusuustuteyalviegluguwuuvesssuy

F1uteya GIS



50

U 4

a P Y a
N1sNAgaULAIRINaUaANdU

6 '
v a ]

luunilndnfanimegsuiasesdieUanduiiauidudmiuenlesdoyainalenu

@UN19n150UT9 UAV @9agiinmsvadeuiasasiioludiunieg Usenauniy
- deyadlinaaeunisinaureslandu

- msnegeunsvinuludiuniswenlesteyaifleduiduninistiuainnisasg

ANUNFNTUSTEnIUayainlefiuteua Logging data
- mMsUszdiupnugnassasurisiuinamiusInWIALe

- msnegeumMsvinuludgiunmsaiimseuTuuTadeyaanauduiusvesn1ninle
wagsuvinsduAna e sdun N1y

a v Ly

- mageumsvinnuludiunisulasszuuiidnd miunisuaninadeyauaz dudin

UDUA

Y

- maegeunsinuludunsdaiudeyaildainisaiimseusuldudeyalved

U

Tusduuurasszuugiutoya GIS
- megeumsinulugiunsiaiuguninainnsinuasmuig
a.14eyailimasounmaieuvesdndu
4.1.1 fayavnaniAsuliauduradnuuutnigu

Jayaiildnaaounisinauvesvandudunisiuiinnninlowazfiunus
duvnanstuainemaguliauduruiadn uihnaawuiudniidnnastd d1uanasdd

gUNoARBINA TinUnusIll



Y

5G0000E 650000E 660000E 6T0000E 6BOO0DE ES0000E TOO000E T10000E
1 1 1 1 1 1 1 1
N
g naTyi 7k
E 'J
~1
. ~ -7
AWIEURTATOETET J
- 7
g -~
2
PRCEEG]
& M /\ LUATUY
%‘ N— ~7"
3 | . =
2 . -
/ . oaulen =
| ! \
| L | — ==
\ a.amamauui T - - e
g A\ ' e e a
§ g (P g
g \ e
Y -
S | B.41l89 ! =
L NA ([ 280 L/,_
Ui (g
2 D A e N |

= e —
Jai —_— "
o l —— sy
} Q 7.5 15 flawms ASIVINLWIUAT

Auanaesd eunenaewat Swiauyusiil (v) duvtnisduiinamaineniaenuls

T T T T
S80000E 690000E T00000E T10000E

(n)

T T T T
HA0000E 650000E 660000E 670000E

6E3300E

682700E

(%)

2 '
a A S ¥

U [ a a &8 Y a a ]
AUVUVUIALANUILIUAUINUULNINENARDIA UIRT18IU 1:3,500

1550000N 1560000M 1570000N 1580000

1540000N

51

JUT 4. 1 unuiuiiteyainenireuliauturunanuuudnmyu (n) Ushaiundny

Tunsiiudoyaiflowazdeyaidunianistuilld UVA qu dji plantom 3 vy

aanagulSauduruiadnuuulnuyu 4 luia (Multirotor) degul 4.2 Taglnd3aled



52

szoza1lunstuiinnn 2.16 uril uardoyadn Logeing data Mifiguuuuidulwddaninud

«Ju SRT File Fatudinduniadunianistudnuam 69 qa fagun 4.3

U7 4. 2 emselfaudurwnadnuuudnuyu Ju dii plantom 3

. e . 11
Organize « Include in library + Share with = Play all
2 00:00:00,000 --> 00:00:02,000
A 3 HOME(100.6916,14.1771) 2016.02.09 17:31:03
S Favorites 5 2016-02-09_[17-30-39] DIl New.avi ! !
= 4 GP3(100.6916,14.1771,17) BAROMETER:22.6
B Deskiop [ 2016-02-09_[17-30-39] DI New.avi.srt 5 I50:100 Shutter:120 EV: 0 Fnum:F2.8
-y 13
1= Recent Places - B
-/ Downleads 4 00:00:02,000 ——> 00:00:04,000
5 HOME(100.6916,14.1771) 2016.02.09 17:31:11
~ Libraries 10 GPS(100.6916,14.1771,17) BARCMETER:22.6
—~ 11 ISC:100 Shutter:120 EV: 0 Fnum:F2.8
@ Documents 12
J‘ Music = 1z 3
) 14 00:00:04,000 ——> 00:00:06,000
[ Pictures
) 15 HOME(100.6916,14.1771) 2016.02.09 17:31:13
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%ﬂ-_ Recent Places z :z:ﬂ;ij;::i(/v131bulcy>
. Downloads 8 <description»</description>
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i TracksIcond8.png</href>
=] Pictures 13 | <wraB</u>
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2 items 26 100.440287,13.850627, 30
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100.

.6916,14.1771,2016.
.6916,14.1771,2016.
6916,14.1771,2016.
6916,14.1771,2016.
€916,14.1771,2016.
.6916,14
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0z

0z.
02.
0z.
02.
0z.
0z.
0z2.
0z.
02.
0z.
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0z.
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0z.
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0z.
0z.
0z2.
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02.

.09,17,31,9
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0z2.
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€917,14.1753,2016.
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€919,14.1751,2016.
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6929,14.1752,2016.
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0%,17,31,43
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09,17,31,49
0%,17,31,51
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0%,17,31,59
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440287,13.
440287,13.
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793330849 Logging data wagyin1suszanumludisuuidaduvasiuidsdunianisiu
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Point | Latitude | Longitude | Distance | Distance Offset
0 14.1771 | 100.6916 0 0
1 14.1771 | 100.6916 0 0
2 14.1771 | 100.6916 0 0
3 14.1771 | 100.6916 0 0
4 14.1771 | 100.6916 0 0
64 14.1773 | 100.6918 | 24.2603 859.1772
65 14.1772 | 100.6917 | 15.4581 874.6353
66 14.1771 100.6916 15.4581 890.0934
67 14.1770 | 100.6916 11.0642 901.1576
68 14.1770 | 100.6916 0 901.1576
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Lattude : 141753962376
Longtude : 100.691652972
Easting : 0.247407337121
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