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G-File stored in the location information management algorithm
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Abstract

G-File on the position of the photo shoot pictures with built-in picture file to the user, the location and
orientation of the image files using the data refers to the [1]. G-File is to store photo files, photo files and
receiving means for receiving input, and picture files, photos and location information extracted by separating
the subject's location information with location information and location analysis by means of the corresponding
coordinates on the map including the location indicated in the guide means is characterized in that. In this
paper, the G-File on the location information stored in the algorithm that can be managed is proposed. G-File
on the algorithm used to manage the information to the user, G-File management is to provide convenience.
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A1 JEIDA(Japan Electronic Industry Development
Association)o| A ¥HE01H 2™ JEPG, TIFF Rev. 6.0,
RIFF WAVE 3t 2wio] 2™, JPEG20000]1}
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TIFF Header
I: Oth IFD for ImageWidth

Primary Image
Data

StripOffsets

Exif IFD Pointer —

GPS IFD Pointer

Mext IFD Pointer
-.-. Walue of Oth IFD

Exif IFD Exif Version -
(Exif Private Tag)

DateTimeDigitized

. Value of Exif IFD ___

A

SPS IFD | SPS Wersion

(GPS Info Tag) |

—.. Value of GPS IFD ...

> 1st IFD for
Tnumbnail Data

Imagewvidth

StripOffsets

.- Value of 1st 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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9 ¥ A YA H (Location information), 2. 2 A2+
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Exif] J}O‘:ﬁ = 28 13 Zo] TIFF Header,
Exif IFD(Image File Directories), GPS IFD, Image Data
o2 FAET3M4]
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= o5 IFDO] sk RS FFska glon, 479
IFDol| sk dlol8] EIE FRE 7Hx|a 9l
A 8BytesZE TA1E o] At TIFF Header -3+ th
w3 23]

H 1. Tiff Headers
Table 1. Tiff Headers

Size
Name (Bytes) Value

Written as either “II” (4949.H) (little
Byte endian) or “MM” (4D4D.H) (big endian)
Order5 depending on the CPU of the machine
doing the recording.

4 2 002A.H (fixed)
Offset Oth IFD offset. If the TIFF header is
of lsFeD 4 followed immediately by the Oth IFD, it is

written as 00000008.H.
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TagID

TagName Field Name Sec | Hiox Type Count

A Tags Relating to Version

[Exifversion ExifVersion 36864 | 9000 | UNDEFINED 4

[Supported FlashPix version _FlashPixVersion 40960 | ADOO | UNDEFINED 4
B. Tag Relating to Image Data Characteristics

‘Cn\er space information ColorSpace 40961 | AOD1 SHORT 1
C. Tags Relating to Image Configuration

Meaning of each component ComponentsConfiguration |37121 | 9101 UNDEFINED 4

Image compression mode ~ CompressedBitsPerPixel 37122 | 9102 RATIONAL 1

/alid image width PixelXDimension 40962 | ADD2 | SHORT or LONG 1

alid image height PixelYDimension 40963 | ADD3 | SHORT or LONG 1

D. Tags Relating to User Information

Manufacturer notes WMakerNote 37500 | 927C | UNDEFINED Any

[User comments UserComment 37510 | 9286 | UNDEFINED Any
E. Tag Relating to Related Fil

[Related audio file il 40964 | ADD4 AsCll 13
F.Tags Relating to Date and Time

Date and time of original data pyyeficys original 36867 | 9003 ASCIl 20

generation

[Date and time of digital data . ima pigitized 6868 | 9004 Ascll 2

lgeneration

[DateTime subs econds SubSecTime 37520 | 9290 AsSCIl Any

[DateTimeOriginal subseconds SubSecTimeOriginal 37521 | 9291 ASCIl Any

DateTimeD: SubSecTimeDigitized 37522 | 9292 ASCII Any
G. Tags Relating to Picture-Taking Conditions

[See Table 5
H. Tags Relating to Date and Time

Pointer of Interoperability IFD Interoperability IFD Peinter  |40965 | AQDS LONG 1

12 3. Exif 7im2t Z=
Fig. 3. Camera information of Exif
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Properties

Load image

GPS Version Id

GPS Latitude Ref
GPS Latitude

GPS Longitude Ref
GPS Longitude
GPS Dest Latitude Ref 1914
GPS Dest Latitude |2
GPS Dest Longitude Ref 21 ¢
GPS Dest Longitude
GPS Angle

Contrast

Sharpness
Saturation
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Fig. 4. Data identification of G—File
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Fig. 6. GPIR Main Menu
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IV. G-File |IXEE &2 LI2F Exiv2:Rational(-2, 3);
std::cout << "Added a few tags the quick
way.\n";
-File SA17]= =3 A 7]=0 .
G-File 4171 7hvlet 7152 G 4l 7)'s] Exiv2: Value:: AutoPtr v -
23td Fof ddo A ARRS AL u) GPS HEES Exiv2::Value:create(Exiv2::asciiString);
FAlste] ARzl HlolE|9F 91A] HlolHE FAXA & v—>read("2009:12:31 23:59:59");
=] A0 =] = fe) 6]_0
g3k 7les tAsH] fgolth2l. Exiv?2::ExifKey
AE7H G-File ©]-88h= GPIR Al=Hol A% key(”Exif.Photo.DatzeTimeOrigi(r)l?l”);
w exifData.add(key, v.get());
H HlolH= of 150,007 o]2ar gla1, o] g4 %diicout << ”Ad,deq.key " << key <<,
FE 1,000l o]2 3L 9lrk Al&3ted GPIR A2 value " <<y << NN
S o] &8sl o8&} F7Fg weEl GPIRY AR ~ Exiv2:URational Value:: AutoPtr rv(new
G-Fileo) AR Dol o1 8A) Balo] oz g | PFURAtionalValue
th. weh GPIR o &x15 oA G-File A7 el d rv->read("l/2 1/3");
T e daglEE Aokste] HEF3o 24 GPIR A rvf>value_.push_back(stdffmake_pair%ig;5
2HS 0|83 GFileS Telato] WelBhe AT ek rv—>value_.push_back(std::make_pair(3,4));
XY @] orm|=o 2 ] ¢ key N
G IS e K Exiv2:ExifKey("Exif Image. PrimaryChromaticities")
[51,[6]. ;
— , - . exifData.add(key, rv.get());
Th=9] = G-File ¥e] &ar2]F 7], Exif ¥ stdricout << "Added key V" << key << ",
EElolE JRE 37}, £ 2 HolHE AAske value X" << v <<\l
HHHS BojFEe daug]Zo|t) /] sk R ok
// Modify Exif data
Exiv2:Exifdatum& tag =
H 2. Exif HE 22| Y12E exiﬂ)ata[”EXif.Photo.DateTimeOrigina(l;’];
- e - std:string date = tag.toString();
Table 2. Algorithm of Exif information management date.replace(0, 4, "2000");
/) sk —k— CHt tag.setValue(date);
ke std::cout << "Modified key \"” << key
// Add, modify and delete Exif metadata. << new value \ <<
tag.value() << "\"\n";
#include <exiv2/exiv2.hpp>
key =
#include <iostream> Exiv2:ExifKey("Exif Image. PrimaryChromaticities”)
#include <iomanip> ;
#include <cassert> Exiv2:ExifData:iterator pos =
exifData.findKey(key);
int main(int argc, char* const argv[]) if (pos == exifDataend()) throw
{ Exiv2:Error(1, "Key not found”);
if (argec '= 2) { v = pos—>getValue();
std::cout << "Usage: " << argv[0] << ”
file\n”; Exiv2:URationalValue* prv = dynam-
return 1; ic_cast<Exiv2:URational Value*>(v.release());
} if (porv == 0) throw Exiv2:Error(l,
std::string file(argv(1]); "Downcast failed”);
rv = Exiv2::URational Value:: AutoPtr(prv);
Exiv2:ExifData exifData;
rv—>value_[2] = std:make pair(8877);
// Add to the Exif data pos—>setValue(rv.get());
std::cout << "Modified key \"" << key
exifDatal"Exif.Image. Model"] = "Test 1”; <MD new value V" <<
exifDatal"Exif Image. SamplesPerPixel”] = pos—>value() << "N'\n';
uint16_t(162);
exifData["Exif Image. XResolution”] = J/ stk
int32_t(-2); // Delete metadata from the Exif data
exifDatal"Exif. Image. YResolution”] =
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key =
Exiv2: ExifKey("Exif Image. PrimaryChromaticities”)
pos = exifData.findKey(key);
if  (pos == exifDataend())  throw
Exiv2:Error(1, "Key not found”);
exifData.erase(pos);
A std::cout << "Deleted key \" << key <<
AN n//;

Exiv2:Image:: AutoPtr
Exiv2::ImageFactory::open(file);
assert(image.get() '= 0);

image =

image—>setExifData(exifData);
image—>writeMetadata();

return 0;

}
catch (Exiv2:AnyError& e) {
std::cout << "Caught Exiv2 exception " <<
e < < m\nn;
return -1,

}
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B 3. Exif FAEY| LEE
Table 3. Algorithm of Exif comment
#include <exivZ/exiv2.hpp>

#include <iostream>
#include <cassert>

int main(int argc, char* const argvl])

try {

if (argc 1= 2) {
stdi:cout << "Usage: " << argv[0] << ”
file\n”s

return 1;

Exiv2:Image:: AutoPtr
Exiv2:ImageFactory::open(argv[1]);

image =

S-23)8) a3 =22 A 158 A 535 20119 10€

assert (image.get() != 0);

image—>readMetadata();

Exiv2:ExifData &exifData = im-
age—>exifData();

exifDatal "Exif Photo.UserComment”]
= "charset=\"Unicode\" An Unicode Exif
comment added with Exiv2”;
exifData["Exif Photo.UserComment”]
= "charset=\"Undefined\” An undefined
Exif comment added with Exiv2”;
exifData["Exif Photo.UserComment”]
= "Another undefined Exif comment
added with Exiv2";
exifDatal "Exif Photo.UserComment”]
= "charset=Ascii An ASCI Exif com-
ment added with Exiv2’;
std::cout << "Writing user comment "’
< <
exifData["Exif Photo.UserComment”]
<< " back to the image\n”;

image—>writeMetadata();

\ return 0;
catch (Exiv2:AnyError& e) {
std::cout << "Caught Exiv2 exception ' <<
e < < /H\nrr;
return -1,
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H 4. Exif 28 L12|F
Table 4. Algorithm of Exif print

// Program to print the Exif metadata of an im-
age

#include <exiv2/exiv2.hpp>
#include <iostream>
#include <iomanip>
#include <cassert>

int main(int argc, char* const argvl])

try {
if (arge 1= 2) {

std:icout << "Usage: " << argv[0] <<”




return 1;

Exiv2:Image:: AutoPtr image =
Exiv2:ImageFactory::open(argv[1]);

assert(image.get() '= 0);

image->readMetadata();

Exiv2:ExifData
age—>exifData();
if (exifData.empty()) {
std:string error(argv(1]);
error += "1 No Exif data found in the

&exifData =  im-

file";
throw Exiv2::Error(l, error);
Exiv2:ExifData::const_iterator end =
exifData.end();
for (Exiv2:ExifData:const_iterator 1 =
exifData.begin(); 1 != end; ++) {
const char* tn = i->typeName();
stdi:cout << stdiisetw(44) << std:set-
fill(" ) << std:left
<< 1->key() <<
<< 0X” << stdzsetw(4) <<
std::setfill('0’) << std::right
<< stdihex << i->tag() <<
<< stdsetw(9) << std:iset-
fill(" ") << std:left
<< (tn ? tn : "Unknown”) <<
<< stdidec << std:setw(3)
<< stdisetfill! ) <<

std:right
<< 1=>count() << "7
<< stdidee << i->value()
<< //\rl//;
}
return 0;

catch (Exiv2:Error& e) {
std::cout << "Caught Exiv2 exception ' <<
e.what() << ""\n";
return —1;
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