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Abstract

GPIR(GPS Position Information Revision) system is a new concept of GPS system which utilizes database
containing the location of taking a picture by the existing GPS, an angle between a camera and a subject and
the location information of buildings and minimizes the GPS’s own margin of error and thereby provides the
services, such as location-guiding via GPS and way-guiding via navigation in an exact and precision way more
than before[1]. GPIR system comprehends the location of taking photos via GPS information saved in G-files,
searches database in the direction of taking a photo at a photo-taking position via location information and
the photo-taking directional angle. And GPIR system corrects the GPS information searched to the location
of a subject, again saves such information in a G-file and is ready for receiving more detailed location of
the subject. This study explores into the design and development of a receiver which a GPIR user is able
to utilize its system as well as the design of the receiver’s prototypes.
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Exif IFD(Image File Directories), GPS IFD, Image Data
TOoE T34

TIFF Header
I: Oth IFD for Imagevvidth

Primary Image
Data

StripOffsets

Exif IFD Pointer S

GPS IFD Pointer

MNext IFD Pointer
-... Value of Oth IFD ...

ExIf IFD Exif Version
(Exif Private Tag)

X

DateTimeDigitized

... Value of Exif IFD ...

GPS IFD GPS Version [
(GPS Info Tag) |
... Value of GPS IFD .___
> 1st IFD for Imagewv/idth
Thumbnail Data
StripOffsets
-.- Value of Ist IFD
Thumbnail Data
Primary Image Strip 1
Data Strip 2

Strip L
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Fig. 1. Non—-compaction file architecture
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E 1. Tiff Headers
Table 1. Tiff Headers

Name (BS;‘f:s) Value
Byte Wn'tten as either "II" (4949.H)
Order 9 (h.ttle er?dlan) or ”MM” (4D4D.H)
5 (big endian) depending on the CPU
of the machine doing the recording.
42 2 002A.H (fixed)
Offset ch IFD off§et. If .the TIFF header
of ITFD 4 is fouovyed 1@ed1ately by the Oth
IFD, it is written as 00000008.H.
¥ 2 IFD 8%
Table 2. IFD information
Offset Length Description
0 2 Tag
2 2 Type of data
4 4 Count Field
8 4 Data pointer or data field
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Tag 1D
Dec | Hex

Type Count

36864 | 9000 | UNDEFINED
40960 | ADDD | UNDEFINED

40961 | ADD1 SHORT

37122 | 9102 RATIONAL
40962 | ADD2 | SHORT or LONG

a
4
1
n 37121 | 9101 | UNDEFINED a
1
1
40963 | ADD3 | SHORTor LONG 1

37500 | 927C | UNDEFINED Any
37510 | 9286 | UNDEFINED Any

40964 | ADD4 AsCIl 13

36867 | 9003 Ascll 20

36868 | 9004 Ascll 20
37520 | 9290 AsCIl Any
37521 | 9291 AsCIl Any
37522 | 9292 Ascll Any

40865 | ADDS LONG 1
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Fig. 3. Camera information of Exif
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Fig. 4. Data identification of G-File
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Fig. 6. Position revision of GPIR
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Fig. 7. GPIR Main Menu
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Fig. 9. Configuration of receiver
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Fig. 10. MCU circuit diagram
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