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Study on Massive Mobile Mapping Data Management Systems

using Exif Tags and Data Synchronizations
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ABSTRACT : Mobile mapping systems with CCD cameras, GPS and IMU etc. can acquire
massive photos and geographic informations along by roads. But it is easy to involve many errors
or omissions of images and informations about roads and facilities with various files. And there
were contained any conflicts or non-consistencies in massive mobile mapping data which were
acquired by multiple survey teams in various survey regions. As an image tag standard, Exif helps
us to encapsulate the precise GPS times and essential informations in the header of JPEG files
and uses with the identification code for consistent managements of massive mobile mapping data
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in this paper. And Systematic management systems with data synchronization technology manage

more consistently massive photos and their information.

Keywords : mobile mapping systems, GPS, Exif, Data Synchronization
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R3|= - HEA - 27|
<# 1> JPEG Tag
Tag ID Tag Name Write Values / Notes
JFIF - JFIF Tags
APPO JFXX - JFIF Extension Tags
CIFF - CanonRaw Tags
EXIF - EXIF Tags
APP1
XMP - XMP Tags
I0C _Profile - LOC Profile Tags
APP2 :
FPXR - FlashPix Tags
APP3 Meta - Kodak Meta Tags
APP5 RMETA - Ricoh RMETA Tags
APP6 EPPIM - JPEG EPPIM Tags
APP8 SPIFF - JPEG SPIFF Tags
APP10 Comment N PhotoStudio Unicode comment
Pocturelnfo - APPI12 Picturelnfo Tags
APP12
Ducky - APP12 Ducky Tags
Photoshop - Photoshop Tags
APP13
Adobe CM - JPEG AdobeCM Tags
APP14 Adobe - PEG Adobe Tags
APP15 GraphicConverter - JPEG GraphConv Tags
COM Comment Y
SOF StartOfFrame - JPEG SOF Tags
AFCP - AFCP Tags
CanonVRD - CanonVRD Tags
. FotoStation - FotoStation Tags
Trailer - -
PhotoMechanic - PhotoMechanic Tags
MIE - MIE Tags
Previewlmage Y
LA FAHEY T HESHA] XK= 2 A& 2ubd DBMS AlEE2 v &
SHAE 712 g eg e Fagt 2 2 QFARRS wEA|AoF gt
2re A AAste] Ak WHoR AR
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Hokd DBMSE 5-8% A-8AEC 2= IBM o o|F TH7]= Awete] o] chdd 4

DB2 Everyplace, Sybase Adaptive Server Any-
where, Oracle Lite, Progress, Pervasive, Point-
Base, Informix Cloudscape 5-¢] it} o]} &
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Exif 1 2 X2 S7|512 0|2

<# 2> GPS Tag

#alxA A

ID Tag Name Writable Values / Notes
0x0000 GPSVersionID int8u[4]
. . N' = North
0x0001 GPSLatitudeRef string[2] S' = South
0x0002 GPSLatitude rational64u[ 3]
E' = East
0x0003 PSLongitudeRef tring[2
X GPSLongitudeRe string[2] W' = West
0x0004 GPSLongitude rational64u[ 3]
0x0005 GPSAltitudeRef int8u 0 = Above Sea Level
1 = Below Sea Level
0x0006 GPSAltitude rational64u
0x0007 GPSTimeStamp rational64u[3]
0x0008 GPSSatellites string
. A' = Measurement Active
0x0009 GPSStatus string[2] V' = Measurement Void
. 2 = 2-D Measurement
0x000a GPSMeasureMode string[2] 3 = 3.D Measurement
0x000b GPSDOP rational64u
K' = km/h
0x000c GPSSpeedRef string[2] M' = mph
N' = knots
0x000d GPSSpeed rational64u
. M' = Magnetic North
0x000e GPSTrackRef string[2] T = True Notth
0x000f GPSTrack rational64u
L . M' = Magnetic North
0x0010 GPSImgDirectionRef string[2] T = True Notth
0x0011 GPSImgDirection rational64u
0x0012 GPSMapDatum string
. . N' = North
0x0013 GPSDestLatitudeRef string[2] S' = South
0x0014 GPSDestLatitude rational64u[3]
E' = East
0x0015 PSDestLongitudeRef tring[2
X GPSDestLongitudeRe string[2] W' = West
0x0016 GPSDestLongitude rational64u[ 3]

. . M' = Magnetic North
0x0017 GPSDestBearingRef string[2] T = True Noth
0x0018 GPSDestBearing rational64u

K' = Kilometers
0x0019 GPSDestDistanceRef string[2] M' = Miles
N' = Nautical Miles
0x001a GPSDestDistance rational64u
0x001b GPSProcessingMethod undef
0x001c GPSArealnformation undef
0x001d GPSDateStamp string[11] YYYY:MM:DD)
. . . 0 = No Correction
0x001e GPSDifferential intl6u | = Differential Corrected
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[28 2] OFFIEX F8=

1) UTC Time

2) Status, ¥ = Navigation receiver waming

3) Latitude
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