Remote sensing of environment and disaster laboratory Institute of Industrial Science, The University of Tokyo, Japan

NFEDCIST—2EDT=H D B ENLE

Automatic processing for GIS data conversion of Gaithozu

English

PERF TTRS

Etsuko Nakazono Wataru Takeuchi

BRSO SREFIFER ICNT THER - B IE SN =S BRI DGIST—REIZTDOWTHO BENEICRY A . BARZEDHMEZWNEL-, TDHEEER. BERIZDL
Tih B,

We worked on the automatic processing of GIS data conversion of Gaihozu created and revised from the Meiji Era to the early Showa Era, and processed maps of the entire
Japan. Here we describe the method, results, and problems.

[FLHIZ Introduction

S EREIZIE Ezgg;:_( FoTHERInF-HETHY . FOHEBEIZLBEDOBANDLELT Gaihozu is a map produced by the former Japanese Army, and its extent corresponds to
[ZX LTS, IR 2SN TS T BB OSSR E L. H80FENDEHMDT  the territory of Japan at that time. The land cover information and contour lines on the
HY) . BEMSIRIEIC 75\(710) T DEILERZAD=HOICITEZLIFHRTH 5, map are approximately 80 years old and are important for capturing changes in the

Sti[‘fordj(%' ~SFYTIRIESNI N AR DS, EZFOZE_E HD5H 77 D10 H R % country's land from the past to the present. The goal of this project was to perform
GIST—RIE T BIZHT=>T. pythonFFE->-HENLWIEBEITOEEXFBEELT=,

IL

automated processing using python to convert a 1:50,000 scale map of Japan's extent into
. GIS data, which was digitized by Stanford University.
T—RENE Data and Processing

20164, Stanford KFITE 2T, TOFIMESNTIABRAL2FHASNTz, TDOHI]  |In 2016, a digitized map of Outer Japan was released by Stanford University. 1:50,000
%D B ADHEEDSHS D10BEEF—4ELTREALL, COBEM S, BEEE maps of the current extent of Japan was used as data. The process of detecting latitude

REREL. EEREDOXF=HFHEIT 2BEDBEILZT o1 HIZMIZ, —KODiHh

and longitude points from this map and deciphering the latitude and longitude characters
I- SZ 1 ° i I =V]H I ope . . .
;(izﬁﬁ‘r:ggf— ZTHRUSNOREL36%. TORBDXFHHIRAI T S was automated. In the end, the probability of detecting all the latitude and longitude

points on a single map was 86%, and the probability of successfully deciphering the
{ findContourBR S BRE 1+ (x,,y,) surrounding characters was 46%.
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Flowcharts for detecting the four corners of a map (top PEe raEh CoInE 22T0LT | T A YA XEFEDLD

. ) . . 3 % | Geotiffh 5jpg~DZE iz
left) and deciphering latitude and longitude values

(center), as well as a flowchart of the GIS data RO EEEEER
conversion process using map images and csv files HEEnT L HE
created from these two processes (right).

The latitude and longitude values of the maps were fixed to a latitude width of 10

,rif—?(gﬁgiﬂtgﬁé)ﬁ:&gg—gﬁ Al :,?gg:%*&ff_?g;:é EZ’;‘:;IJ%C’?Q rl\;i minutes and a longitude width of 15 minutes. In addition, at the download site, the

O—ROIEI-&ZEELEEL. ZOZ BN 54X 4DEFEND R BSELIMFL . FHIEDRE maps were numbered regularly within a 4 x 4 sequence. Taking advantage of this, a
EREEEZHETETIEEHNDITATSLEZEMLT-, semi-automatic program was added to change the names when downloading,

Fl=. Bon=Z20OT—3M 5, pythonlZ&BT A IT7LU RANIEBE{ToT=. FD determine the location within the 4 x 4 range based on the names, and estimate the
R, WebMap ETEALATNKDIZ, Bl R -FEIRRELEHEL | geotiff, MM bjpgNEE latitude and longitude values at the four corners. Georeferencing was also performed
BMEfTo7-. TOLTHARZRADSHERAEBRCERT, BFELIIG in python from the two sets of data obtained. The geodetic system and coordinate

ERHEBRIGHEEDERGYESZHERELT-,

system were converted from geotiff to jpg for ease of use on WebMap. The outer

pEony EBOHENTETLANE HELTOAUESATLEE 77 A LAEAVEEEHT A boundary map was then superimposed on the current high-resolution satellite image
(XFHmBRERRICLE)  TRIILNHELINE = TILOGREEMLELD g check the overlap with characteristic landforms, such as coastlines and rivers.
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ii R ﬁg gi 16584 "{22 Results and Problems

ggfﬁ 1214192 Sﬁi 45484 ;ﬁﬁ Of the 1112 maps of the Japanese range, 444 could be processed with the automatic

% - 5 o1 Hh R 0D A & AL EE A program and 840 with the auxiliary program, or 76% of the total.However, the
,’f:*%&ﬁ:ﬁﬁ)f—"-\ AL TR DA following maps could not be processed automatically

AADEEOME1112KD5E . BETO5 S ATk BEOTOY S AL 1: Maps that were soiled and heavily affected by writing, tears, folds, etc.
52 T840 . 2IAD76% D H E D IR WA BE(ZH S T=. 2: Most of the Gaiho maps of the extent of Japan were created in the late Meiji period
FEL.UTOESHEMEIZOLNTIE. BFUENTELMN-T- and were revised in the early Showa period. During that time, the standard point of
1T HRNENTEY . EFAHFACHEN, TINEGEDEZENKREVIGE longitude of Japan was revised in 1807, which caused a 10.4" discrepancy in the
2. BARDEXBE DN FRIL., TDZLHRBREAICERS . BRIFIEAIC 1I¢<IE3*L longitude of the maps, which was added as a correction value to the longitude of most
—CL\,,% D807 (= EIZIK@%?EVO)#E;’E, “b\ﬂkl-é_;"tt&) MR DRI of the maps. Therefore, 10.4” was uniformly assigned to the longitude decipherment
}gfﬁ;r?gﬁi\g—%t@;, fil@g%;a?rtgi?;{mﬁk%gg22}(;057E%LI results. However, islands south of Kyushu and maps of eastern Hokkaido made after
B%(= 1/,;,9*,,;_;“3,@)5%:15@@ 7 &= (MQ; EAVEELY, 1807 do not have the corrected value.
3: DX T7L U AME % python TITIREIZ. gdal&rasterioDED 12— ILHAE 3: The gdal and rasterio modules were required for georeferencing in python. However,
FEot=o LOWLN—230 DEENKREND . N—D3VFEETHILEDR NG because of the large influence of the version, the program had to be used in an
BTIATSLZERATAIRENH ST environment where the version need not be taken into account.
4. —E DB, Eﬁzﬂﬁ\b HOEAHELTHEANTND, COTAT LT 4. some maps were drawn with parts of the map protruding from the rectangle. The
Ejffig/g&;ggfgﬁ;%;g;%é ZEYHLTLODT, CORIRDLEH program cuts out the map based on the coordinates of the detected four corners, so if

the map extends beyond this shape, it must be handled manually.
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