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Development of public transport open data visualization system based GTFS-JP
Teppei SHIMADA

Abstract

GTFS-JP is the data format for public transportation released by the Ministry of Land,
Infrastructure, Transport and Tourism in March 31, 2017. This format contains several
additional attributes in GTFS (General Transit Feed Specification) data format. In addition, this
format was formed as a standard for data creation in small bus operators and community
buses where the creation of electronic data has been delayed. Since the format was released,
GTFS-JP data has been created in several cities and small bus companies.
However, the number of created GTFS-JP data is still small, and there are few reference
cases on how to enter data and how to use maintained data.

In this paper, | report the details of the development of public transport open data

visualization system based GTFS-JP.

1. [ZC®HIC

DEYER) 7 N ZNEH 7 +—~ > b (GTFS-IP) Y 1%, [ELAS@EE AN 2017 4E 3 ARICAR LT-AssET
—ZDIET +—~ >y b Thd, K7 4+—~v > ML, FKZHLICHRAHTE & L Tu5 GTFS (General
Transit Feed Specification)? 7 +—=~ > MZAAMADER ZBMLIZbDTHY, FICETFT—2bhviE
ATWIRNWHUIRZAFEERL I 2 =7 4 NRIZBIT 57 — X ERORENEL U TRE SNz, AR,
GTFS-JP 7 4 —~ v MIFESW=T —Z OVER A HIO ATEERCBEET I L > THEO LN TEY, 4
— 7T =2 bbiThil Wb, Lo, K7 +—~ v MIESWTESH - ARSI TWDHT —F D¥UZ
FIDIRNONBURTHY, GTFS-P 7 — X &5 L LT, T— X &Ml T 557 7 A VO BKNe AT
BN L7e T — 2D ED X D IR REND D EARNMEL TE D VAT ARV —/LHFEIE LR,

AR T, GTFS-IP 7 —F & Epktg s L TALARZEA—7 7 — %% Web ETHHULT 720D R
T LRI OWTHET D, 72, AVAT LOFMEEZRGEET 5720, AIRETOEMEFE LT, &
RN A AE A — 7 v T — 2 BRI BT 5T — 4 T = v 7 VAT AMZONWTHET 5,

BRI R LR (FAk 304 12 H 26 H2H)
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2. GTFS & TE#ENLEN\RIEH I+ —T v k]

21 GTFS

GTFS (General Transit Feed Specification) |XRFZIZR-CIFEILE 2 & OALAZHT —Z KRBT D720 D
F—H T p—~<v N ThHD, Google & T AU DA LA LPNR— T RONIAZ @R TriMet & DIL[F]
TOT—HAOBRICKESNZ 7 +—~ v FBMAE D TH Y, BHETIT Google (28T 2 FHakp sz H DT
=874 —~y hELTHERSNTWS Y, GTFS 3k ZE FLIC HEREE TR ER SN TEY, NAR
ghE, 7=l —p CEREORZEEBEOERA TR TS 74—~y b LTRIESRTWD, HED 7 +—
<y FERAT 52 LT, ERHBIC K W EFEDO— EAR0U AT AEAOBEM 2 &, TR - AR
B2 7 — 2 OIERIRFRE L 72> T D, F£72, GTFSIZHEASWW=Y P Z A L7 —% (GTFS Realtime) ¥ &
EFRSNTEY, B L 2BNOHEIC L DI HIRER R & OB EHRZ GTFS &d#s L CHeftd
LT EBHREL o TS,

GTFSIFEE D csv 7 7 A /v (JLIETD I 2 TIE Xt 7 7 A V) MHERENTEY, Hx07 7 A
TR Y 7 " ETOT—ZERNATRE L 72> T D, BRI L zip 7 7 AV & LCTEM L7ZIBICE &
D THEDIND, ENEND csv 7 7 A VFEED ID REENTEY, Vb—raFAr—2X—2bL
THD Z &b AMREE oo TN D,

GTFS TERINTWDHERT 7 A /WILLTFDIEY L72> T D, (IR, 77 A NVAOIBET (ixt) %
BT %,)

agency (EEFH®R) « AW A EI T T 2 B FEECBIRRICBET 216, 53X Web ¥1 b

A& e L &R D,

stops (IFREFTIEER) 5T KO (00 1T) OAPFPHIEEERZR E 25tk 5,

routes (FREETEHR) : A BEHR - BILDOLFRR EETRT D,

trips GEATMEIEH) : KM - RHICET 2 TEOERZ TR T 5,

stop_times GEIBREZINEH) : BEFE 2 & ORIEREZ & HFEREL 70 & O 2 # T 2 L IZFilk 3 5,

calendar GEATXMEER) : FHIETOLHE TR E, BRI 2ETEHRA TR T 5,

calendar_dates GEIT HIEH) : O HIETOMRREIT /2 &, BRI 28T ERE LR 75,

fare_attributes GEEJBIEEH)  EERB IO Z A 207, FOHZIZET AERETRT D,

fare_rules CEEEFRER) ‘M T L, HAWVTRR T L OEEDEHE L TR T 5,

shapes GRRESHEMITGEHD) « HUX BICH61T D BB - RO & R, BREDOM TRilR 42,

feed_info (FRELER) : 77— &% ORMF B L OT— 2 OF M, ~S— 2 BT D1 E TR T 5,
ZDIF7, frequency CE{TREINETEHR) & transfer GRVHZIER) NEZSNTND,

22 TREMLGARERIA—< v k]

U 72 N AR T +—~ » N (GTFS-JP) 1%, GTFS ZJ&fL LC, AARDEM ANANE 2T —H
HHRT 7 A NV BINER LT AKZEANT OT — & 74—~ N ThY, 2017 43 AKICE LAEE
NRLT,

AARENTITEF, (2 —Fy MROAY— N7 4 R EOBEHIROREEIC LY, FRR R 5 &
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DRIAZEE R Web TR L CRIHT BRI L T\ 5, 26 DOAMASEMRZE Y — B AL
IREEIR SRR (RRIEME CP (Contents Provider)) 23R L TV 2725, HUIAZFEFESLABERO I 2
=T A NAZOWTUTFEEN O DETT —FZ DRWENEATE LT, BBRHRNLIML TN D T — AN
2\, ZOMBEEMNT 5 BT, NUET — 2 2T DBROLE T 4 —~< > b & LT TEER RN
AT +—~ v b BDREINTNWD, W7 +—~ > FBREDOLNZZ LT, FUINRFEELa I
2 =T A NADT — ZERLOFRET L 22 2130, T — FRISE ORI CP Z L IThlx OF — 2 2AE T 5
FHIDBEPND Z & TT—2 DRMEDES, REBERTONRRERDIEE~L ORDBD Z LIS T
W5, Fiz, NMEENRARERT +—~ v M IZESWET—2 %, #LPERICHATE 24 =707
—Z L LTAT 5 Z L2k o T, REMBLSNOL 2 —E ARV AT DEADEH & W oleT —4
OFNERIZORIF D Z L bAREL 2207,
B 112 EEER RS ZER T +—~ v M) O Z T, 2095, HEENZQRASAERT +—~ v ]

WICBWTEBMTERSNTWAFERIILLFOBEY TH 5,

agency_jp (FFEZFBIEHR) : agency (MM Z T, KEHEEICED A HERE DT 5,

routes_jp (REESIENNTEH) : routes [ZHNZ T, KR, BREMH, KAz idd 2, oo GTFS &

R7py, FUEH - RHETH-ThH, LV LTV, H2OVIIRHAHE ORI 28 556130 %2 D7

—Z L L THO D, ZAHOHEB ZBEMTRIRT 52 ERAREL 72> T D,

office_jp (EZEFHER) : BHEHOWT, EITEHY T HEENOEBRA LIRS 5,

translations (FHRRIGEH) : B - R MER T4 72 S1I8OWT, OB RRRTEER & OFRRONE %

LRI 26D THY, GTFS DILRET 7 A /1L LTERSN TN D,
ZDIEDy,  routes & trips ([2OWT EHERG RN AIER T +—~ v ] MADHEENER SN TN D,

agency.txt e GTFS GTFS_JP
. GTFS@# || GTFSHEE

calendar.txt _‘M BT EEG

trips.txt
DB EERHY
B8 EHIEH

feed_ info.txt
REEER

frequencies.txt
office_jp.txt EEFTIER

Bl | 1R ER translations.txt

stops.txt
EEmER fare_rules.txt |—| fare_attributes.txt | EEIEE

B1 AR S AFR T +—~ > b (GTFS-IP) DRERL

BITRR AR

stop_times.txt

23 TEENLTNARERIA—< v b 2K 28R EEXAEOAET T
TEHER R S AR T A —~ v b BDARSITURE, FHD=I 2 =7 4 /32 ZHLIC GTFS-IP 77—
B DB b F—TF T — BB HED LTS, 2018 4F 12 HBIfE, [EHER R ASZER 7 +—~ v b
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ICHESWeA =T 74 ) [ ZAK - ARO L O 8LIEH Y, HASLHIAN GTFS IS DA —T 5 —4
ERIGRIELIZ T =2 2505 L 8L o TnD, TDELIL, T4 BV RELTT—2EIEED 7 L
Vv M EFRTIUTHBIC RFIHTE % CCBY (Creative Commons #78) 8L T\ 5, 72, GTFS
\ZHEDSNW2 U T AE A LT —4 (GTFS Redltime) #4—7" 07 —4% & L TEMET 2R EHFELEHHTET
BV, 2018 4F 12 ABMET A 3 (LR : BB A, Wifii S A, (8 2 (WlEREuE) 9, R
FEREHIZER ) Lo T, 201840 LI S AEERIC L 57 — & i, WRHENTOT— 4
B3 FEBIR, ELR, AR, HRE) LEDONTEY, GTFS-P T —# 2Bk T 5= 04
— L DRAFERPW B AEANATONTWS 8 AT, GTFS-JP 57— % <° GTFS Realtime 7 — # |2 & 5 4/
Web 77V r—3 g L RT VU H N A XU EAOFTEH bIThiuad T b,

72721, GTFS-IP 7 —#X° GTFS 7 —# OEAIL E 1AM LIGD T B CThH Y, T — 28 b 72072
WIRBLIZ S D, FT2, GTFS-IP 7 —Z xR L LI « MR DY 2T ARV — LIS ETEAHEET, K
LT =2 B ED L ICFREIN DD EMERT D Z L BES TR,

AHFFETIE, FHCHESE - ABIBHED 5T D GTFS-IP A—7 07— X Zkf5 L LT, Web~ > 7%
WAL AT 9 T2 ORI WA — T T — Z AL AT D FTICRE T A LA BN ST 5,
ZIUZ X o T, BUEENTENE ST\ D GTFS-IP 77— X DR RNAEDOHERSCHIE 2 R IAT2 5 X9
32,

3. ARTBEA—ToT—RAHUELIRATL

T ZTIE, AWZETHITICERE LA @A — 7 7 —Z ¥ 2 — U — [GTFS Viewer] ¥ |2V T
T 5, 728, RV AT LIXGTFSIP 77— - Ee b5 s LTEY, LLFOHBITY GTFS-P 7 —4
O ZRHEE LTWDH, GTFSIP 0725 GTFS 77— X 2 oW T b alflfbE(TH Z &R TE 5, £
7o, RUVATLOBREFEE LT, Web 77U &r—3 3 > OREEEIZ A < FIJH STV 5 JavaScript 35 LY
jQuery ZFEH L T2,

31 GTFS-JP T—4 OFARAH

AU AT KT, K =L DO_N—IZB O TERANS GTFS-IP 77— & & it AT e BN & 5, BB O Y ,
GTFS 7 —# (% zip B T/EME L THRME ShTW B 72, FIRRHCIZEET 2 LERH H, KL AT LTI
zZip 7 7 A WEBER DT A 75 1 ISZip Q%M LT zip 7 7 A VERBIL, #fficsv 7 7 A L EFHRAALT
T 7 ANT EDOBSI~ENT D, ZHUTE ST, zip 7 7 AV ERER LIZIRETH— NIZREEBEL T LY
b, THORERREAIMT 5 LR TED (R,

FEEEOBAEFIAE L TIE, 32HB L3I H THIT /Y — /LB T, HHNTHART AT LM
THELTWA GTFS-P 7 —# « GTFS 7 — % —EN b airAle T — X 8RR L, FeAiABAR & o &g
L TT— X DRI ET I,

311 zZip T—R~ADT VR AE
GTFS-P 7—4X° GTFS 7 — ¥ ZanMATES, zip 77— Z BEDIV TN DY — 300 b [EHEG AT Z &
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F1 GTFS/GTFS-IP F—& DRI

Zip 7T —44% zip A& [kB] | EBA%A R [kB] JEAEA b
(zip/ JEBA)
kururin-gtfs.zip (HEMi< 2 0 AN R) 64.6 384 0.168
DonanbusGTFS.zip GEFi/SA) 611 4420 0.138
yamanashi.zip ([LIZLURPN/NR) 1894 9542 0.198

AIREZe3 A E URL 2578 L CaitdhiAdy, FRE TRV GIIAR T AT MDY — NZEDN TN D Zip 7 —
B aFiaAtr LI LTS, ZhuE, GTFS-P 7 —#X° GTFS 77— X IZIR 5T, A @R O,

& DT REARIC OV TIEMMENFITR D 5ND 1201, BHLE RIS T 5720 Th 5, 7272
L, JavaScript 72 & Web 7’12 77 A&E U TR D RAAL OV — N2k D7 —2 ZBUGT 2546, B
FDY— BT 72 ADHIR (72 A RAL UHIK) 217> TODEHE13ZW2, BURTIRIZEA LD
F=HIZONT, KVAT MO —NZH BN UDENTH D zip T —F ZieAirte Z & THIGL TN 5,

32 AHZEA—TOTFT—LSBEY—IL
K AT LTI, GTFS-IP F— X #5700 HAY — /L & UTUT 3FEDOMEEZ 2 T\ 5,

321 H#R<vT

X 2128 E8Y, GTFS-IPF—4 % Web ~ v 7 LICF R LEE S 57200V — L ThbH, Web~ v~
OIS EHME (H[X % A /L) (Z1% Open Street Map ™Y (4 —7 5 —%, CCBY-SA) Bz A 7 & & ff
LTW5, £, vy TERROLDDTA 7T Y L LT Leaflet P2 HH LTV 5,

1
I
v
ot
it

byZT ERIYT RBAR RBA-EERE Web7ZIJUCOWNT

ARZTBET—YDEIR | (dbmiE) 85/

BEEE |)

N Webww S - / t;

BAROFREMF
2018 12 8 2580 ()
12:00am HEDEARERTT D

REOHBEEET 5

RERBRRO
UL BBAZREONULS (ja-Hrkt)
DNENE vT HFBUD

REERRO

[SE8F - R - 8]

REMEEREO

UL B BARZEONULE (ja-Hrkt)

Dn(F2

R#% TE% BZ  RIEHR

BEHFA

REDS

BIRERE

FrROB®2 & —

(BE1TH) U EEFA

BEDS

BIEE
®

UNLBBBARZONULS (ja-Hrkt)

: BERFA
— ()
Zke Leaflet | © OpenStreetMap contributors, coBvsﬁ H#%” ii T = .

\
App: © 2017 T.Shimada, Data: BT —% - SAT7VZ2—& I

2 Wfi~ v 7FR (GHERE/NA (CCBY-SA Code for Muroran) 39 o)
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() =T (stops)

R AT ONT B 2 RS HIC L7235 T Web v v 7 BICFRT 5, 22T, £00iE () (OFD
DIE, 728) OMEERIERIIOHIOT A 2 TRL, OV IZORESL L RDEREFT (OOBRFI A X
—IF, RE) T A TRUTKRT D, £, ENENDT A 2 NZONT, 7 U w7 3R
FRICFR S DR E H UIZIHEREAT « D 0 IZOL4AFRRE OFIRIE MR &2 2R 5,

(2)  FEESHEEIEER (shapes)

FEHR - RN ERRITE T T DR E Web ~ » 7 HICFRT 5, E7z, MREEE®R (routes) (ZBWTHEEHR -
FIRDEHHEE SN TV DEAE, T OGE RIS 5,

712 L, REHEE BN T — 2 TIERW e, T2 GTFS-IP 7 — X IZ K> TEE Eh T
BANSH D, ZOHANE, ETES @RS DO 0 IXONERF 2 mEEEL R (stop_times) 235, (7E & 5
AR (stops) 70 HZNZENEUE L, ZISIT L72As > CREARORES & 8 5\ Hiil§ 5 W 247 5 (K 3),

g“’u» ¥ F
- o "O - e,
O B g g N 10
L W ol L] HERBEO (10EFF]IB)
- =)
= &
o m L] s ‘?a,?”‘ (B - oD
</ 2
g, b= . /
# TR ! / Akita Station West Entrance (bus stand #10)
Pty O T  (en)
Bl @t A O W HEREO (108F18) (a)
EZ) = a
=] JR=TER m - - -
* W 5 conis By i AR &= = X ‘I‘dm" t
i i o -
f T5Xanl 80 " PEO [ H LJ
7 FRED ‘f;" o HERe | . a
S o F
a2 0 ) ik =
s 3 =
<3 O i
iy 1 U
= = P
Wy /X r : '!
g p /
&
3 &b m
i LR
B Sy,
2L
O SRAT HEET
s O &8 e J=a
O ¥
o &E
L1oom | & ® Leaflet | © OpenSireetMap contributors, CC-BY-SA

B3 ixpoffisHam (B iigiEeR 2 (CCBY ERSBaE T T V7 MilhFsedtits) ™ o)

(3)  WRAIRODOFR &R DFRR

R =ML, HREZFRET DB A TH D, (1) TWeb v 7 BIZFR LIS - DV IZDT
A 3ATHONTZ Y w7 TERT S L, BELEZBICBT AR ERZUBOE THELZ IR (K2), %
7o, FRINTERHIRIZONWT, RO Z 7 V) v 78R 5 &, BIRUE TEICET o1 H GEIT
FHAT, AT -, HEEORLR, T REFOEER) &+ HEEEOEHR & LTHERTD,
72k, [ UHMTHEHE VIR 72 U THMTE 2EHENH 25518, £ OEEICET 25w ae &
DETERT D, Z0E0, Web~ 7 ETIERFT - OVIXOT A a 2R UGS, @RLESTE
DR & AR~ D,

322 BZRET
FRE LB OW T ORZIER 2R 5, ERFTOREIINAT, ETHICET U FoOWThn
DOHEHXEOIREICLY, ST DREELERT D,
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(1) MERFEE

FREEEINCBET 2ZID 5 5, BHZRE LTS ORAREFRR™T 5, KEHIZB T HE TORE
DWW TG (calendar) Z#Z 352 & THIEL, fHEMERISETT 2EOAEREZIE L LT
ForT 5, 1270, ETHIER (calendar_dates) ([ZOWTIIBBZITHRWZ0, TEHIRZE THIZ OV
TOFERFDIL 125 TND,

(2  BfHEE

FRESFREINCET 2020 55, A EIEE LTcmE ORZIR 23T 5, 22 TiE (1) OEHIEET
FER9 2B TIX KR (calendar) (2%, HFEH OELT « BIAER A FLR U723E T H 1B (calendar_dates)
ZRAWTC, fREHIGETENDEOHERELRICERTT D, Lo T, HLHOA R MEIZEBIT D ERHE7
EORFANE WA EHRE TIE I A TERTHZENTE D,

GTFS Viewer

e FERERD (07

% - @13 WERRRD (U5 LO35ARI0VE LIS
+ METKE (calendar_ TNELA)
S AW Y

smTmE

X IHNE O SEOETENETS

4. CORFTHMEEER

BEMREO
DHLDBSARTOHLCE (et
QOIRR (Fu7 NED) )
WERWEO WERTEO
OHLOTBARRONLC (a-Hie VIHFLOBBARROIILCS (ot
onu2 onuz
wate, Ak e e = Ak e

I SRPNRELE

Z T SRIPORALE
T aus asopnases

Fosm: & @u1TE) e

PEMIARSES & 0218
T L

- P et L o ]
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BT SEORRSRLR
| sEv mmopvanon

B4 mRZRFOR BRI SADH)

AT SROPEMRLE

Hoam2 & @W1TH) gl e

PROTANEN W (0N - TR

323 ZREIRE

[ —#%#E B2 % 2 SOIEFFTRNC W, KR L EEORBEITH, KIS IRTLERY, MREREmHIC
BT, FHM L FHEMOERHTTR L OHREEE L CORET D &, HE BICRW CTHRERZILARRIC %
T HIETEDOHP) D R HM - RFHHMOEENTNE ENDETELFRT D, 723, GTFS-IP 7 — X IHE
BT 2ERDEENTOWDEEIE, EESSH WS A I VT EDIFRE G DY TERT D,

GTFS Viewer WTyT WEE  NEERAE  WebFTUEIWT

%) - EERR

1. DHATET —FORR ([ L6E ) #8502
2. BIRFT —PDRIHAH

3. BFEE

Faih (0DIF)  EEWRED (OFLE
B (50 EWMER (635 5) .
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33 BBFIvIY—IL

R AT LT, AEIOREY —/L 213N, &7 — 2 BOXRERE L 2R T 5 Y — V2 FEEL T
W5, GTFS ¥ — 4% %4 F = v 7+ 572D —/L & L TI& Google 7342 L TV % GTFS Feed Validator *® 73
&Y, Google ® GTFS 7 — X Bk~ — L CHF = v ZITA[ETH D, 72721, GTFS-P 77— IZidxtii
LTWRWED, —fa~y RIA VERRBRH LR ET 0T T I TRRO IV — P — X B 5
MOV o D728, 7 — ZHHEOKRSBHRRFEHRN A 2 AN R T D120 DG 2 F = v 7
Y =LA BFE LT,

331 RB—ETE BAFzvY

T — A MOMNGERE T = v 7 T 50O Y —LThD (K6), #5T—4I%, GTFS-IP 7—4 D
> BLEEFNH (agency, agency_jp), #XFEIHEH (routes, routes_jp), 1A TG (trips), {=&AFTH#H (stops),
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Development of New Materials for Cat Litter using Scallop Shells

Atsushi FURUSAKI Shunsuke SORIHASHI Honoka FURUKI
Chie TAGUCHI Yoshihiro MOMOI Takashi OHKUBO
Abstract

New materials for cat litter were prepared using calcined scallop shells, Wakkanai
Biosiliceous Shale and pregelatinized starch.  Obtained particles which have two-layers
structure consisted of inner calcined shell core and outer pregelatinized starch layer show
good performances of deodorization ability for ammonia, water extraction efficiency and
cohesive as same as goods on the market. Additionally, the particles exhibit remarkable

antimicrobial activity against E.coli that doesn't be observed for any manufactured ones.
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The practice of physical training in physical education classes
of National Institute of Technology in Hokkaido.

Takuya KONISHI
Rika KIMOTO

Abstract

The purpose of this study was to analyze the change in physical fitness and motor abilities
of students in National Institute of Technology in Hokkaido through the practice of physical
training in physical education classes. In this study, the subjects were 133 male students. Physical
fitness was measured using “The New Physical Fitness Test” developed by Ministry of Education,
Culture, Sports, Science and Technology. All values of the physical fitness test of subjects
after the classes were significantly lower than national median. However, the values of grip
strength and side steps increased significantly from the previous year. Further, the values of
20-m shuttle running were increased of the second grader in the group of increased exercise
time. These results suggest that increasing the opportunity to take daily exercise is important

for improvement in physical fitness of students in National Institute of Technology.
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Formation of Star Clusters with multiple stellar populations in a Galaxy-Galaxy
Merging Process

Hidenori MATSUI
Ataru TANIKAWA
Takayuki R.SAITOH

Abstract

We have analyzed a galaxy-galaxy merger simulations performed by Matsui et al.
2012 and researched properties of star clusters (SCs) in a galaxy-galaxy merger remnant.
We find that whereas most SCs have single stellar population, the rest have multiple stellar
populations. These SCs with multiple stellar populations are produced by capturing dense
gas and forming next generation stars when they pass dense gas regions. Since the
captured gas is contaminated with metal ejected from Typell supernovae, such SCs consists

of stars with different metallicity.
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