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ISO-Tour:
on-site touristic decision support system for

timely visit of spots and expected satisfaction®

Shogo Isoda

Abstract

In recent years, there has been a growing interest in travel applications that
provide on-site, personalized recommendations of tourist attractions. While these
applications are useful, most of them focus on helping tourists decide on a single
spot to visit next by providing choices based only on static information about
the tourist’s preferences, without considering dynamic contexts such as weather,
unexpected events, and congestion. They focus on helping tourists decide on a
single spot to visit next. Such a restriction may prevent tourists from optimally
using their limited resources (e.g., time and money). Although some existing
studies can calculate quasi-optimal tourist routes visiting multiple spots in ad-
vance, it is difficult to use them on-site due to the long computation time and
the fact that dynamic contexts are not taken into account. In this thesis, we pro-
pose an approach that calculates the evaluation value for the next tourist spot
by summing up the scores of the three factors: static tourist contexts of the spot,
dynamic tourist contexts of the spot, and the expected satisfaction level that can
be obtained at the tourist spots that may be visited after the next spot. Since
this problem is NP-hard and it is difficult to find the optimal solution in practical
time, we propose three algorithms based on the greedy method: (A) the greedy

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and
Technology, March 17, 2021.
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method considering only the next spot, (B) the greedy method considering the
whole tourism time, and (C) the greedy method considering the whole tourism
time and the search width. In order to verify the usefulness of the proposed
method, three algorithms were applied to tourist spots in the Higashiyama and
Arashiyama areas of Kyoto. Compared to the baseline method (Algorithm A and
the model routes described in the Kyoto tourist information magazines), Algo-
rithm C, which takes into account the overall satisfaction of the tourist, derives
tourist routes that are about 15% more satisfactory in the Higashiyama area and
about 2% more satisfactory in the Arashiyama area in terms of the overall sat-
isfaction of the tourist. Based on the proposed method, we developed an on-site
tourism decision support system, ISO-Tour (Intelligent System for Onsite Tour
planning) as a mobile application that recommends the next spots to be visited
on-site to tourists. In order to verify the effectiveness of Algorithm C in terms
of overall tourism satisfaction and visit timeliness, fifty-six participants were re-
cruited and asked to spend four hours for sightseeing in Arashiyama area, Kyoto,
using the developed application. As a result, Algorithm C derived tourist routes
that was 23% more satisfying than Algorithm A. In terms of the timeliness of the
visit, it was confirmed that it was possible to visit the tourist spot at the time

when the satisfaction level was about 3% higher.

Keywords:

onsite sightseeing planning, decision making, tourism recommendation, context

awareness
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TIT DIKEDI D 2 728D, SR TZ 2 ARy PHBROENTLES Zeh
Hb. FDD, BLEHEEN TR TLESAREELRDHZ. HEICL-T
X, 1EFOMEEDE VAR Y b2#ifntd kb, 3EAAL LOMEE DR
ARy RN PBOCRIRHREENEL BRI b DD, ZDD, RDA
Ry bOTFREZFTRL, XRDORRy bLIEDHEE D E R L7z L TOHED
WNETH .



3. FUA FRAHES X T L: ISO-Tour

RETIE, ¥4 MEDEEEVEES A7 4 1SO-Tour ZHAR T 2 HI L,
MEREBEE I O WTHRAR B,

3.1 B

AWFE T, FRERES X S ROMAMEELZZR LA V¥ 4 MR
BIREXES AT L 1SO-Tour ZRET 5. KX 7 413, FEEOBEH O
ERELTWSEDIC, AN— 74V ETCERTS. A~v— 74 v TEET
5222k, BRI, BOOHORN L ZDRDOKTIZEDE T, RO A
Ry FEER - RET L2 TE, WEEORWEBLIREE 1 3.

3.2 HREEEMH

ISO-Tour ® > A 7 AE X 2K 112773, ISO-Tour (K 1) TiE, BEEDOA
NEBICHES W TBOt ek E RN T 2T &, Bl Lk MBUeEimE
JEWCHD WG AR Yy b OHEEE ] 02 0DMRERHZ 5. ZD7=HIc, I
ROMRETME 2T 27 6 %% - BFT 5.

3.2.1 BreABEERHFE

R AT LT, BHEIHET 2XMARY ME, By 73X B X
CHARFM R ICH O W BDE RS (V7 —Ra7) KESWTHET 57
B, B Y T XA MBICIRHEEDOERILE T2 ZeEE LWV, ¥/
FUH A P TRHAMRAR Y b ERKRAGE» OFEHAN IR TY 7 — a7 %
BHTEZ2Ze¥EE LWV, 22T, BOLRDORN GRIEM, BIERZ, 86
THRARE) ITAbET, V7 —R2a7PEWEBOKGIMARy b 2EHET 5.

V7 —2a7 OEHFEDFEMICOWTIE, 4B THlRR, 5ETZDFHEETTS.



B BUtERBREEHFE / B2 BCSARERE CEDVWDRGR AR Y MEE

C Next Spot Score B 1
' " «  Future Expected Score (

Spot «  Future Spot List
-Informatlon L fiq ! H
Rated value
of the spot

o)
@
0

Next Spot Score
Future Expected Score
) Second . Future Spot List

L i & o )
( + Next Spot Score \
«  Future Expected Score Current Spot
Second . Fyture Spot List —_— (- ]
L i1 & 0o ) !
Map
Next Spot
Third Future Spot List ‘ j
A
: L W AR
a J
Input Data | | Calculate Tour Score | @ the top three tour score routes results | | Choose Next Spot }

~

User Type

9 Best

9 Second
9 Third

J

Next Spot Score

Current Spot *
«  Future Expected Score

Finish
Tourism Time

g

1 ISO-Tour ORERLX

3.2.2 BN HEREICE DV ARy F#EE

BCRIIBOEHIC, TR, B2 AEHRE LCEET 5. BEH3,
BAHED ANERICESWTHEM LY 7 —R2a 7 &0 LAk ERT DO KGR R
Ry NEHET 5. AaXT, —MEEES ek, DEL=3CL, Y7—
27 BA7 3 EMOXREHMAR Y %, BORKICHEST 2. 073 EroREHRM
2Ry bOHD S, BOLED 1 EFOXGAR Y M 2ERT 5. A7 408
KHEIWC LT, BRENLTEIBARY b ETOEEF Ty —>a v %2175, Bh
MIRARy b TOBEDHET T2, ANERITEHR SN, KRRy Mdz
DHEFIERICH D EHEFE T 5.

V7 =R a7IWZEEDOERH ARy R T 2 REH RO WTIE,
6E TN, TETZDOFHiiZITS.
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4. YA FRNHE I BERESIVT7ILIVIL

ARETIX, KRN RE T4 H A FBDERARY MEEREDOERL 20D
RIEEZ L 713 ZLIZDOWTIHRAR 3B,

4.1 FEEER
4.1.1 EFRXE

RET27 0 —FZ2EBRT2ZHD, KA Ry FOFENZR a7 L BIHY
227, ZLTKHMARy OS5 EERTE2 227 (FRIERa7)
EEME LTERL, ROAKRY b2 ZHUHKL TRTDARy b ZHHILEE
ZOBOCRROMEE ZRDZ. V7 =R T Tour(s,S,t) ZXAD X 5 ITEFER
T5. 22T, AR AR Y FOEE S, RDRAKRy b s, ARy b s OF
EREE t 25 5.

Tour(s,S,t) =SV (s) + DV (s,t) + EV(s,S — {s},t + time(s)) (1)

ZZT, SV(s) & DV(s,t)l&, ARy b sOFNR a7 BN a7 TH2 (Z
NHIOVWTIHBIRT 2). EV(s, S )&, SHNDORRy FEBELTELN
V7 —=RAAT7DERKET, ARy b s ZBHLLRORLY oo b (&
WCEFRT D). Fztime(s)lk, AKy b s THELZKHETH 5.

ZOXPLEHMEINE Y 7 —R a7, BOEESRICHNS ARy b 2ER
EIDIMKFT 5. A RT LOBEW T T T2DI121F, EBROBOEARY tD
BIREOZN 2OV TY 7 —Ra7 2B L TRRT S22 ThHD, BIHK
BRICHN D ARy PEEIRTEL X5 T52LTH 5.

Bmzxa7

KIAT LT, 2—HFOEHFLHHARY bsDyF U ITHEEFHFNZRaT
SV (s) L EFET 5. ZOFYRA I 7121, Lim et al. [3] DMESR L 7#fli /7% H

11



W3, B Z a7 OREFIEIZRICIERS.

31 gm g

2Ry b s ORI t 1B 2EMN R a7 DV (s,t) &, ROXTFHET 3.

DV (s,t) =TV (s, t)+ CE(s,t) + WE(s,1) (2)

T, TV(s,t) &, KAt 2B 2 ARy b s DI RFHEERTIHEHTD
5. FlziE, ELWYHREHRERELPA SN2 ARy b OBE, Rt 247
RPRDOEE, TV (s, t) ZIEDEEZ L 5. CE(s,t) (XRMEEZRTHET, FZltic
ARy b sDEMLTORVWE ZIIRERMELZLED, BHELTWS XIINER
B2 e 2. WE(s,t) \ERIFICEES 2IHT, ARy bofE (BN»EN27%
¥) ERBESUT, EFRIEADEEL2ICHRE. IRUOLDHEIE, ARy b
BEHIOIRIUIE U TIRE X NS,

FREA®R37

2Ky b s RHNEBOERIER 37 BV (s, 5, 1) 13, ROXTHBNE
%53,

0 itt' >1T,,
BV (s, §.1) = (8 2 Tena) 3)
EViax  (otherwise)
EViax = max (SV(S’) + DV (s, 1)
s'eS!' Amovet(s,s’)+stayt(s’)<Tena
+EV(s',S" — {s'},t' 4+ movet(s, s') + 3tayt(s’))> (4)

ZZT, ARy b, ARy bsDRIZHINDEARY b THY, T, l3BDE
TR, movet (s, s') IFARY b s b s FTORBEIRHE, stayt(s) IFARy b
s T Z U (FERRE) TH 5.
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HRIGR 2T EV (s, 5, 1) 1%, ARy b s Zafifiiztk, BOGRRTRNCAR Y
N Tong ETIZHINS 2 EDATRER ARy FRHCH L TIEO NS /RE A7 2 LT
ERIND.

4.1.2 Byota> T FORE

R AT LTI WS B> T2+ ik, BB 732 b eH)
EDHi o > 7 X 2 b 2oz KAlEn 3 9. AEITIE, LE41.1TEREL
7o, BUR A7 BIUVHNR a7 2H8 T 5700802 > 73 X 2K T
5 FHEERET 5.

FRARSRAT LEA VT A PTOFHZEEL TWE8, EBOEARy b T
DHAERE B K UOBBOEA Ry FEOBBIRMZE R T 20ENDH L. KR T
LATEBEAEL LTREDAZERBL TS, 2L, HENRESETORE)
DEZ HNRWIEGER, EH TR AHGERE TOBE 5.

g7+ X~

FHVEDEHa > 7 X ME, BOLR DB B XUBDEARY FDY ¥ VLR A
SERCICHESWTHEE TS, LaLAaMNS, KRiffFETIE, BLEDOEIFICHE S
WBDEAR Y FORXa ZLDOFHEIIMNRE LTWRWY. 2070, RIFETII,
gt a > 7 ¥ 2 b B FTEIX, GoogleMaps 2 5 BB BHEARY FDA
JREZEIEL, R LAEZFHIRa 7T 5.

BB Y T X A N THIMERAL > F TV X, ZEOBOLIEREICHIER
ENTVEIARZTTTICHEM LTV, AIEDIA b7 v TRERELED LIFS
NTVBREHEARY MIIRLTIE, 2a7z2iBELTw5. KIEERWE X, #8
H2ZARY bDXRA T (BAPEN) IC&koT, 5223Ra72Z{LXETW53.
BHRAARy MZHLT, WOHBAEZ, Ra7z2ELTED, BhoBalx,
BLAV., —F, BAZRERY ML T, Bhofalx, 2a7e2mEL sy,
MOEGEE, Ra7zEELTWw5a. BHE CEX, GooleMaps 25015 L7

3https:/ /www.google.co.jp/maps
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HEEBHRICEDSWTHEB L TW3 [36]. GoogleMaps 2 5 HUS L 7-{RHMEE HH %
M 212RT. K20 &5, FRAKRy bOREHZ L ORMEZEIS T2 22
TE5. BUFLBBDEAR Y b ORMEEE, KEE30 D CHEZESTES. K
VAT LTI, HRAREREAGDYE (AR b, K OFEHIRT 272912
IR Z R E L TB D, ZORMIEICHE L RMEZIS 3T 20 2175, filx
X, BOET AREMED 10 7D %5E1E, GoogleMaps 2 5 HUS L 7z REfEE 30 73 D
BHEE 2, R0 10 o T 2. HELEOEKZL 52T, BHLT
WaE, MET2R2a7a/haL, BHLTORWES, EST 22375k
AN

By fel

Pol TIH&E 3 2 21X, Z D Pol TOMERMICEZY T 5. ZHUIHHED
SEHEREERAE T2 e THEHT 2 eI TE 3. AL TIE, HEDBDE
THHES 37, 38| ICFREH I N TV B KB RAR Y b OFEGHAERF I E DWW TH N
LTW5%. LALENS, BERARY Mo TIBDEEHRES IR A TR
WEERRY b DB, ifESINTOWRWEDERR Y ML TIX, GoogleMaps
WCEE S N TV 2 THTER R 2 T 5.

TR CIHE T 2 RENE Pol MOBEIRRNICH LS 3 2. E5B X RN mE%R
ZHRHLTOBEHDEEE, Google Directions API* 12 & - THUS T = 2858
B OB 2 R E O BRI Y L THWE. 2 oBBIREIZIEANICHE
BIFEREICLLBI LT 2 720, BEIRMEIIBEEROEI2ZERLIETH 5. B
BLEBEHREE, 10T EBEIRTWE D, K AT LTI, RET D
IR S S & 5 IS ENR M &2 AT 5.

4.1.3 NP Rgtd

K27 LDOED 5 FEIX, NPREETH 2 F v 7Yy 78D Z ORIE DR
Whar — 2 Th%. Bon-BXREEE NEEORRY b5 2 o055, B

“https://developers.google.com /maps/documentation /directions /start
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A

KRIAFR. RPFRBHEBRCSSORFOFR, LSRR
W, B&LE, XELERF, EA-ETHERSIRLOBND
BRALS>THRAHSEERBE—JTE, MNOERICIZ200%
EOAIFHFRMASKTED., RELLARCBENS,
DAFERTAT

PREEME © T616-8397 HUABAT IS 45 FUX KL i L) i E] 3
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WS vl

A\ BEREHCRAT-CANRBESREIBEIS B0 KT,
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A COVID-19 (LMY 38

FROAOF D ILABEIE (COVID-19) OEWIC LD, 1RV bk
DOWEIR Y TR TRREWARBEN S D XY, BRICOWTET
ARy hERFCEMWEDY RN,

COVID-19 (R ¥ S s

128318(k) ST REOW<2020F RMFEEOH...

1A18(®) BINF VR

CORFRATLTEHBDETH? BFMMERT IS

B &R

nmTs
IRTORMERT (3
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HEDIREMREEZ R T E2RDOARY N 2HERTZMETH . NEED R
ARy b OFHIEIEX, SRy bEOBEIRFECHAERER, 3 2 RHEHIC X -
THEKZ 2., 22T, BAFRFMETFICBIT 282Ky b OFHMEifEIZ—E L L. &
2Ry MEOBEIRMEE 0 2T 5. ZOREIE, BOLRFRAIC NEED ZKRy b
DHEDPHNVLDOPD ARy M ZHEIRL, BIRLZ ARy b OFHIEEDAERZ 8L
RN TIRKRIZT 2729012, EDRARy b EFEIRT 20D AS OB R LR
Y25, ZOMBEIENP NETH2Fy 7y JREE AFOMETH 5. M
T, KRR T LTIE BOCRHHREESRDEWIL— M ZEHERT 5D TIIRL,
RDARy FDiEEE ROARy s DIRHEE AT 2. ZOABRS R T
L DHELD S FIREA NP REERIE » 2 2 TH 5.

ZZTAYY A P CTEANKGTERET, vV 7—RXa7 28N T 57-200Fk
LT, REEBOREB XY, BEMEERN—R L2320 713 XLERE
T5.

4.2 BEFE

RETTE, A>3 A4 P CEHANLGFERBET, v7—XRa7z28H357-9D0
FEIZOWTHRNS,

421 BX7A4T147

FEOBOEDOGE X, HlZIX 1 5HER ETERAR Y b TORARRRE 12 B8
L7cmEErBEHT 2 2R L0 d LR, LaL, ZOXIRGIET
BOLV—r2HEET 2, (RRy b, KH) OMAGOEZ TXTHHMET 5729
WIERGHBERNNE 25, ZOFE LOFEITMA T, WLADRERETLET7L
Y RLZ, SR CTEZ2MEEZHAET 20, BEOBNA Y21 ¥
JRIE X D bETERRA 225 Z e A TFRINS.

ZIZT, 1T IBNHARy b OFHifEEBEHT 2D TIERL, XhXK
ZRIFEERCTBOEA Ry b T OFHMIiEZRET 2 Z & T, H 2 RERHREREAIC
LODBYEAR Y b LRV ERE LGEIT, HLiRAY I I afi i 2 B
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£ 2 HE7NLTY X LD AR

Definition Description
All spots set Sy A B,C,D E F,G H,I
Set of visited spots Syisited B, H
Set of unvisited spots S A C, D E F,G
Tourism time T’ 13:00 - 18:00
Time slot width ¢/ 1h
Current position cp 1
Current time ct 12:00
List of spots to be visited Z [ct, cp, 0]
List of spots to be visited on a temporary variable Z,,,, {}

TRZEMAREL 123, RS AT LTI, HEBNHARY FOMEEZEZ 0
TR a7 OEET LT, BEIN-REEFE (BOERE) CTiHET 3.

4.2.2 BET7ILIV XL : SEARE

BT7NITV XL THOSEERBEDOHHAZE 217, R 20 FTEAR v
MIRbMZEIWX, 7LV ALEEA L XT8N TESLARY b
EIENT2720DV XA MTHS. 2DV R MK, FAKRY bZIc{FIERK
A, ARy N ID, BN EE PN T0S. T ERARY PV Z
DEFHEED, V7 —Ra7 kb, KYRT LT, BUCEDORAEAR Y
FOEEREERITI /2, V7 —2a7 DRKEEZBIFIIETRT 2D TIERL,
BHERRT2ODPEE LW EZXD. 22T, V7—Ra7d L3 eBE
BIHERT 27 DICHEHT 5.

F7z, BBV XL DFAEITI 72DICH ARy b OEIEREICBIT % A
ATEDOREBVETH 5. FHIYR T SV (s) IR & & HITZEL LD, &)
2 a7 DV(s,t) 1%, SRBNOEARY +OFHiiEIX, Kt & & Itk
T5. IBELL3D2D7 03 XLDEHZHAT 27012, ZHehzk 31
RT XS RBRECHAT 5.
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K3 BEZNTY XL DSBHZAT S 7= DRH-R 2 7 {H

Time

13:00 14:00 15:00 16:00 17:00 18:00

A 7 3 4 5 6 7
B 4 D 3 2 4 5
C 4 o 6 7 9 6
Spot D 4 D 4 3 2 6
E 4 3 2 1 2 3
F 7 7 6 4 3 2
G 5 4 3 2 4 7
H 4 bt 4 3 2 1
I 2 1 4 5 1 6

4.2.3 BET7ZINIVIL

KA TLDBEHD 1 OTH2Y7—Ra72BHT2-D12, 32071T
U X2 (RERVIERREE, SRBE—E80E, BREZZRE L -2RE0E) 23R
T 5.

BFRIIEME (Algorithm A) Algorithm A 1%, RAKy b TH LN S FHIED
ArBRLU-EMETH 5. BERRICEA Lo 2 X 31TRd. 2
DFIETIX, BEMD S RIHARY VES S ODEARY b T TORIER
A, HEREB X ORBRBIRMEEZER L CHET 2. 2ERZ O FHM{#E A
BRADARY MEFEIRLTCWE, V7 —Ra7pBEM3MET (k=3%H
E) DBDLV— N ZIRET EFETDH .

2FE—8HE (Algorithm B) Algorithm B, & TORHEF TR o412 7
Hz2EZR L -ERETH 2. BEREICHEA L RO 2N 4R, &
DFETIE, FFFERARY FUVR T ZDOBARy bt OBBIR/HE XU
HIERMZZ R LT, BUCRRRRM O CRMEEDI RRD ARy b - K
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WOMZBINLTWE, V7 —2a72 i3 ETOBEL— F2RE
TEIFETHS.

BERIEZZER LI-2EEE (Algorithm C) Algorithm C %, 2 TOKHHFD
TR EMANE TORLNZFHEIEZZR L -ERIETH 5. EER
B U7 REO IS 2 X 5101 S, ZOFIETE, SHEFTEZARY bV X
N Z DFERRy b OBEIKRRE X OHERRZE )R LT, HRNCEDE
BRI HE O A CTEHMEED LA & AIIND ARy P ZHER L TVWE, V7 —
27 3 DOBENL— P RRET 2FETH 5.

Rz, &E7NTY X LDOFFMZEM - FE2HWTHERZ B2, 7TV
2 % B BB L 72RO EITHNIC OV THIAT 5.

4.2.4 BRIEWE

Algorithm 1—P1 (Main) TIX, Algorithm 1—P2 (GetOptRoutes) THEH L
72 RAR Y b OFHME e Algorithm 1—P3 (GetEVRoutes) THH U 7-FHRH%F
Aa7DMTHBY7—Ra7n 30—t GFIMTFEARY bUZX M)
DIRERBIUOENL DY 7 —2a7 2T 5.

Algorithm 1-—P2 (GetOptRoutes) T, KAAfIARyY MES S DHFDEAR Y
~ OFHEE (FYR a7 LER a7 of) 28T 5. ZOK, #EIRLAEAKRY
A TEARY PUR S Z KT 5. RICHEF LRI ARy MRS
Sremainy, HMTEARY MU RN Z, BUERRE T 258 LT, GetEVRoutes IZ
BWTC, Y7—Ra7 RT3,

Algorithm 1-—P3 (GetEVRoutes) ZHW T, I FTEARY MU X+ Z IZH&M
ENTWVBEARY FOHR S, RHBOURLDENWR Ry b 2i#RT 5. HHk
DRI AR Y FEE Sremain NDEARY b (RIFHARY F)izonT, £2A
Ry b OBBIR » ERRZE R L T, HEREOMbELZFEH T 5. 2L T,
BARy FOFHMlifEZFREL, ROFHIEDOE VAR Y FEFHBITEARY MV
AT ZZEMT 5. FIMTERARY FUR S ZIZEME ARy M, L
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Algorithm 1 Algorithm A (Time Series Greedy Algorithm )

P1: Main()

input s Sail, Svisiteds T sp, k, cp, ct

S = Sall \ Svisited

| Output GetOptRoutes (k,cp,ct,T, S, Z) as Recommended_ Route

P2: GetOptRoutes()
input tkyepct, T, S, Z
output ¢ Recommend_ Route
foreach element s in S do
Add s to Z and remove s from S,emain
L Calculate the tour score from s by GetEVRoutes (7', Syemain, £)

return the k largest routes from the next spot

P3: GetEVRoutes ()

input $ T, Sremain, Z

output * Rout

Select the lowest tourism time spot among the spots stored in Z
foreach element ns in S,emain dO

3 Determine if it is possible to move to ns considering the time spent
L and travel time

Store the largest ns among the movable ns in Z

Recursively apply GetEVRoutes (T, Syemains Zimp) to find the maximum
tour score route

return the top route for tour score

20



Next Spot | After the Next Spot

AA C* G

2 The figures in blue are the tour scores
of the next spot visited.

3 Algorithm A O#FEX]

TVWHEWAKRY FDES Sremnan 22H6HIRT 2. RICUHEHEZY 7 —KTRED T,,4
FTRDIRTD, RIARY FOEENZEICRZETHEDIRT. V7 —KTH
D BT EARY PURAN ZHADRARY FOFHMEEDEETH, Y7 —Ra7 e
5.

Algorithm A DENEH

Algorithm A Z#HFH$ 272012, £ 3ITHBRRBEREEZEET 2. £-K 32 H
WCHBAZITS. £9, K 30D & 512, BARFOBRIAROME X, {12:00,
It 3 5. Algorithm A, %73, RIMIRARY FEE Sremain DEARY M ET
OBERHEZER LT, iMiifEzEHT 5. FlzE, K30 k512, RO
ARy M3 ADHE, {13:00, A DEEIZ7T &L, ZhZAMTEARY MY
A b Z OHNZ{13:00, A, T}EIENT S, K2, K 3G)D XS5z, {13:00, A} TD
WERE ., RO ARy b ETOBEREZERT 2L, 15:00 DAKRY  C T
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KE6THS. ZOK, ST ERKRY MR Z12iE, {15:00, C, 6} &&H 3
5. mBIZ, M3@D L5112, ARy b C TOMIERE Y, RO E TORE)
MREZEET2L, ARy FGDIT00 CHRAEADHZDT, ifFIFTEARY
FUZR N ZIIZIE, {17:00, G, 4} 25 5. {17:00, G} TH{E L 72K TE8DE
BT RS, ZORETOHMFTERARY PR Z IS ATW 3 hEE
DEEHE, 17T THB. IOV T7—Ra7 kb, wEINC, SRRy b
BE Sremain DEARY bOYV7—2a7%5EL, Ei3o0ovy7r—2a7%
BB IR T 5.

4.2.5 2FE—BNE - RREBEEZZER LICEHFERE

Algorithm B & C X, HfRIE Lk (k =1,k > 1) DUMNIFE TR DT, Algorithm B
& C oz, Algorithm 2 CT/RLU78Hla — K2 H 3 5. Algorithm 2—P2
(Main) %, Algorithm 1-—P1 (Main) &[RIUTH 5.

Algorithm 2—P2 (GetOptRoutes) 2179 % &, KRififIAKRy b DES S O
DEZARy b OFHMlifE (FHYR a7 LB R a7 &) ZitHE T 5. 2R, ER
ENARY M, FIRIFERRY PY R R ZIKENS. KIS, V7—2a7
ZERRIE k, BIEHL cp, RFMARY MES S, T ERARY VR b Z, B
Wl T %58 LT, GetEVRoutes Tal%A 3 5. Algorithm 2—P3 (GetEVRoutes)
T, FHEINEY — MERTS ZHVT, {FIERRE, 2Ry b} OFHEfED -7
kEEIRT 2. 2T, HRIEE BEH cp, RIFARY VEE Sremain, A
—IRIR Ry FOEEY 2+ Z,,,, BOCKET 25802, FIFIYIC GetEVRoutes
2179, TSX, BOURREIT, KRRy bO®EE S, SHFEARY PR b
ZWZHEDWTREIEIZY — b LTAERTH 2. EEROFEIFERIE - T E 25513,
Z DR TR D FHHED E VL — b2 Z,, RSN S, BIREREIRWESEEE,
FITFHTDIERDY Zow WTHINEND . Zow B Ry I TWB &, Ry I
kDL—EBEENTVWEEHE, RIBIZHKT L, ZORKTOD Ry, 2R3, B
M TRICRHIFI T EARR Y VYR~ Z IS TWS ARy b OFHEED &FTD
VT —=AAT7 L5,

I TCHALZHL o — F T LERIEZ, 713V XLABTIEE =1,
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THAITVRXLCTIEE=3IHEL (FiRD@ED, Algorithm CTldk>1¢k
725) .

Algorithm 2 Algorithm B (Whole Single Greedy Algorithm) and Algo-
rithm C (Whole Greedy Algorithm with Search Width)

P1: Main()

inpl'It : Salh S’Uisited7 T7 Sp, kv cp, ct

1 S = Sall \ Svisited

2 | Output GetOptRoutes (k,cp,ct, T, S, Z) as Recommended_ Route

P2: GetOptRoutes()
input t kyep,ct,T,S, Z
output ¢ Recommend_ Route

foreach element s in S do

Add s to Z and remove s from S,emain
Calculate the tour score from s by GetEVRoutes (k,cp, T, S, Zimy)

4 | return the k largest routes from the next spot
P3: GetEVRoutes ()
input tk,ep, T, S, Z
output ! Rout

temporal variable: z.,,

Create descending sorted sequences T'S using T and S,considering 7/

foreach element ts in T'S do

Determine if it is possible to move to ts considering the time spent
and travel time

Add ts to Z and assign it to Zy,

5 Recursively GetEVRoutes (k,cp, T, S, Zin,) to find the maximum
tour score route

if there are k or more root results then
| break

8 return the k routes for tour score

Algorithm B, C Q&)

Algorithm B %, & 3TRNZBEICHEA Lz, 2K 4% AV CHAZITS.
39, K40 & 512, BOLEOBUBIAMIER, FHK, {1200, [} 2T 5. K
B2 Ry MEA S O&AAR Y b % TOBBIRE %% 8 LTl 2 Hits 5. 6l
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Next Spot After the Next Spot

Search 'Width
13:00 w 17:00 15:00
AA—— {C, F}
1300 — 22 17:00 15:00

1200 "L C—— (A, F)

M cP 14:00 17:00 15:00
| 13-;;@]5 17[-(():d 15Eo}o

00 = . :

1\3-00{:16 17{-5):6 F}
: 200 15:00
\IF—— A
17:00 15:00

G—— {C, A
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2 The figures in blue are the tour scores
of the next spot visited.
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21X, £73, M4@d X512, ROFHM ARy F23{13:00, A}y TH 355, WE
Blx7eik5. XoT, #ITEARY MU R b Zi2iE, {13:00, A, 7} 2t S
5. K, KABGD X512, ARy bOHT, mHEEENEH VDI, 17:00 D
ARy bCTH5. 17:00 D C 1%, BEIFRFE & HEREZE R T 2 L HMATRER
DT, {17:00, C} %, ST EARY P YA Z KNS 5. EmaHllifEl 7 C
»H 50, BOCHMFEARY MU R Z I TWB{17:.00, C}2E RT3
Y, FHMEE7 DARy MIFELRVWI 2IZkE. RIZEWVFHGEX 6 T, 15:00
DARy b FOBFE (0F Db, {15:00, F}) . BB & HERMZ2EET 2 &,
{13:00, A} 5{15:00, F} £ TOBEIHARETH D, {15:00, F}225{17:00, C'} %
TOBEDARETH S Z 05, M4@D X512, {17:00, CHIMEMI NS, =
uz kb, {1700, CHE, FEFTEARY PV R ZIZKEHh 5. VR MTE
T & 2D 2 IR0 72DT, BOGKT RS, ST ERRY PURXTZ
WIS LTV B FHMEEOHMEE D EFHE 22 TH 5. ZHUE, ARy b AZX
DEARY b LTI LESEDY 7 —2a7Thb. KiifIRARy MES
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2 The figures in blue are the tour scores
of the next spot visited.

5 Algorithm C OBFEX]

SOEARY DY 7 —RXa7bEKICGIREL, Ei320Y7—2a72ED%
HITHRRT 5.

Algorithm C & A URAEBREICHEA 3 2. K 52 HWTHHAZITS. 7, K
5D X SIT, KIFE LR LS512, BOCKFOHEMZ {12:00, [} L, KRR
Ry MEE S DOER Ry M ETOREINMEZER L CiHilifEZFEH 5. filZIE,
X 5D &k 512, MEENTDRKRY M ADBERINEIT2ARy b TH 2
A, fETEARY bUR N Z1ZiE, {13:00, A, T} EENT 2. K 5@D L1,
2Ry b ADK%, ARy b ATOMERRMZ RO 2BOERER O FEME o B0
30%, {17:00, C, 9}, {16:00, C, 7}, {15:00, C, 6} & 2 5. FBEIRR & HHEREE
EEBT Y, {13:00, A} 5{17:00, CHIBEIN[RETH 5. ZDFER, {17:00,
C, 9HE, FHE—FFY R b Zp, KT 2. K 5@D L5112, ARy M ArH R
Ay b C ETOBERRE ARy b C TOWERE % E 8 L 7-3Hififio L4732
i, {15:00, F, 6}, {15:00, D, 4}, {15:00, E, 2} TH 3. ZhHE2TITHRL T,
{13:00, ANZATL ST MAEETH D, {17:00, CHIAITL 2 bAJRETH 5. Fff
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2Ry b YR NOEIE, Yo — b THBHRRBOREKICITS. FiHiEE b
IV T —R2aT7EHET D, AN — bD Ry WINE XN, ZOHE, §
=WV R b Zyp 12, {15:00, F, 6} 23855 Z 2T, mAL— RS
%. {16:00, C, 7}, {15:00, C, 6} THR LI DN TES. Ry NIZ3 DD —
3B BGE, Row NOBWANL— DY 7 —2a7)L— MNIIIEINS. DR
RT, {13:00, A}DY 7 —Ra7pEHETE 5. REINIE, RBARy MR
BSDEARY MZOWTHEKDOUHEZITV, FARY bOY 7 —Xa7 zit
HL, Ei32o0Y7—2a7 28R ICIERT 3.
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K4 HLT Y 7ITHES % 20 EFTD Pol
Symbol Description Symbol Description

IK Al SGR T e fre P
RNT INIGR ST KM ST A
KCM HHER AL Y KYT THKSF
CIT FIREE CHT RHSF
YK [ZG e ing A=) MP FIL 2B
NM s KNT T
KRGS HEEILGEEMHE  YS J\IR A
RD AV« TT FARST
HS (ATRAN 3 NZ TAREIR
KDT E=an SSD =+ =M=

5. A4 FERIHE BEX7ILT) X LD

AEITE, HIATIRELE7 VT Y X L%, ARy NEERB D) 78X
2Ry PERBYEI Y 7ICEA L, BRBITEREITS.

5.1 XAy FRBRERBNLETD FICHEITZEBREN - A
5.1.1 ARy FRERFNTUT . W

RBE7 NI ZLDOEMMEEBAES 2728, BERARY 2 HRIELEL T
2T 7 THHEABHELTY 7D 20 EFTD Pol (% 4, X 6) 12, #R7 L3
VALZHEML, 7ATVXLOHNT 2B (V7 —2a37) iIZo0WToiiZ
75, F72, AWK TIE, AV A bTOENF LS —> a v EHIEE LTWVW3
7o, V7 —=Ra7 %M 5 TOMAEREPERNTD 208 5 00O iz
1795.
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5.1.2 ARy NREEBRBENXTV T I Hi&

ARFEERTIE, RT3V X 4% FEF AT RILXIZSH % 20 fETD Pol %
BTV I LUCHEHHAT 5. SERREL LT, FHizfke L, KIRIEhe 3
3. FBOEREN 13K 5 1SR E T 5 RFE & 37 5. HFEMITmEmES
L, #iEAZRY MIEL 2§23, 703 XADEET 3 BOERRE ORI
M 10972 3%, Algorithm C 2B 3 HERIEE k=3 £ T 3.

TR 713V X 20E Python Tigab L, Intel Core i5 2.3 GHz CPU, XE 1 8.0
GB, amacOS Catalina OS Z##8 L7z~ > ¥ L THEITT 5.

YR 27 SVIFZARY MWL THBRTE S AREEZ 105 5ICR T —L
ZHLHWS. BINR a7 DV X, MERA > TV, B¥ECE, KIEFEHRWE
THRKL, TV, CE, WEELTO XS WCEET 5. TV X, FHECEHRGEED A
Ny MR KEZA b7 ) ZIICENTS. 300X Ry + (KDT, KYT,
CIT) 1X17:30~21:00 DR % 42, 4 DD ARy b (RD, MP, SGR, TT) &
BIEIEHREEICHIET A b7y TOEER L TXFOATHEHIN TV 72D +1
3%, %72, CEIZOWTIX, 202044 A 2 HEREDHEH D Google v v 7
DEARY s OEMKN T — 22 HHT 5. BHELZIHELZRKE, K TIoR
F. CERBBARY FEIZOHDH2DRAT —VIRT, WEIRZARY MBI -105
1DRAT =L THWS (BAAKRKY b TEMNBME-726 —1, S +1, BN
2Ry P TEMAE-7256 +1, Bh7508k3). FARy + OFRFER O
WRa7 BN a7roBHEINLEGEIRa7oe— vy 7%, M 8ITRT.

— 0, IREFEEEAT 2720120, BINAa 7 DV(s,t) 2D X 5 ITHEE
TEMBEETHS. AFFETIE, BINRa7 DV 2V T7NVRA LTHEST S
EE LT, UDTZBEELTWS. 3, MR TV 3ty > 7 39 %
HAWTHEIG S 5. shilty > vy 72 FHT 2 2T, BOERIIEROBLHO
RA Y MEHR TEOZ4 7y FlERZRY) 2HET2enTE5. BHR
4 ¥ b CEZ, yahoo DIEML —&— 5% i, FENARy b ORMEIFR
PHEET 3. RRUE®R WE X, OpenWeatherAPI ¢ 20 &S L 7= K&UIERE b

Shttps://map.yahoo.co.jp/maps?layer=crowd
Shttps://openweathermap.org/
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Congestion level of Pol in Higashiyama

Congestion level [pt]
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X 7 BT U 7 IWHE S B 20 fEFTD Pol ORRE-1RMERE

22, ARy bExA4 T (BN B Teofizd e IicBHT S choDT—
KIIFERRNEE - TS5, BUOCEDIRMDRE S ZL LR (T kRS
) e, BOLRDHIOGHHEZ ER LR (BINXELKDZARY +E2IRD BIR)
I, AT L3NV — MEEBRKRT S, LD XS REBEDFHEE LIRS AT AN
DIHAIAAIIGHRORETD 5.

RBEL3207 VTV ALK TERINY 7 —Ra 7%, BOCIHHREE
WHHBZNATWEET WL— FOAFHEE WK T 5. AR AT LA 0 A
FTOBNF TS - a U EHRE LTWA T2, ERWEEZ, BOUNDET
N2 B 35 [40].
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time-spot score_heatmap (sunny day)
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52 ARy FESBBNTIY (HR-ER
2Ry FEERBERT T | HOR

K 5%, BE7NVITV L% ARy MEERBDET Y 7IHEH L7 5E D A7 3
DDEN— O NRERT. Y7 —Ra 7 DEE B L 28R, Algorithm
CHid EL, Algorithm B2 dEWRER L 2o 7.

Algorithm A ¥ B ZLHE L 72/ERICT, WL O DBEBRGENZ ¥ 23h o 7.
Algorithm A TlX, X SOFHEEIHEDEmWARy b (16:30, = F=f=E) &
(16:30, B=3F) 1FF S TWARW, Algorithm A TlE, 747D iEo7=01
FHIEAS K E WRAR Y b RS 272012, AR M OB EIRE 2 & B A
32, NRARy bERDFHEEDE < 72 2 KRR I T E 2 R 2 HERDAE
U%. Algorithm B /523, & ARy b% X HBOWKEHICHA T & 2 a[gEMED
BWEEZR5. L LR EE OB A TIX, Algorithm A D BENRERT
Hol-.

Algorithm A ¥ Algorithm C 2L TA S &, 52 ARy MIKRELE
WAV, BT 2RISR E S BigoTWa Z e dvbh 3. 2ROFHiiiED
HTREWRARY b B EFEHETEZERL TV Algorithm C D553, KD R
VIR AR Yy RN Z e B TE, 2 OMFNEENENERTH - 7.

Algorithm B & Algorithm C % H#$ % &, Algorithm CIIFHAifED K =W L
ik ARy FZ2EBERL, POSEINMAIRERAR Y PERLTWE L, Al
gorithm C DY 7 — 2 a 7 BENMICH > TW5. L L, B 2 L5E
1%, Algorithm B @532 a 7 ERER TV -,

PEDZEens, R LE3DD7 LTV AL, FAFhOBMNZERT 5
T=DICEINIHEEEL TWB Z b h 5. Algorithm C 2AE2AEINIE WY 7 — 2
a7EHLTWSDIH L, Algorithm B 13 d BWRHBHICEA T 7D ARy
FEHETE TV AEADND 5.
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#F6 HLUzY 710 U TH ARE R ToERR

Computation Time (s)

First Second Third Fourth Fifth Mean

Algorithm A 1.8 2.0 1.9 1.8 1.8 19+0.1
Algorithm B 2.2 1.9 1.8 2.0 2.0 20+0.1

Algorithm C 29.9 25.5 26.3 25.1 280 270X 1.8

ARy MEERENT V7 | FTERE

7NV X LDOFHEEIZE, 5EOERTOZNZIUTONWT, K IS

%. fEHRE, Algorithm A-C OFEEFHERMD, 220 1.9+£0.1 (s), 2.0£0.1
(s),27.0+£1.8 (s) THBZ ZmLTWAS. Algorithm A-Ci&, F %4 b TD
FERVZFERETHD, ToRMEEEZAEL TS, BELLT7 LIV X L1EW
TN 1 YN ERN T2 e TE, A9 A4 N TOFMHADPAIEETH S Z
EERLTWVWS.,

2Ry MREBEN T 7 ¢ Algorithm C IEHRIBRE

FEFETIE, Algorithm C DIRRIEZL k = 3 ICRE L. BREOZE(IZX S
V7 —=2a7 DEAERGEET 272912, HRIEEZAZIC L. HFRIFEIZ1IH255
DEENRALZGEDHERM Y vy —2a7 (EE2EROMEE) 2Ry, K
ID K 512, kAR B L ETERFRNIIIEBEEIENNEM ST 22, v 7 —2a 7
YA CEANZEM U CRMT 2. ZoMiE, ERIEEKERL L, 5%
MTx2 (AR b -FfliiH) OXDZLOMABRDOEERRTEL/1-DTH 5.
72, MIDHRPHRT LI, HRKRIELE =32, V7 —Ra7DZth/h
X EERED 1 L Ed 57280, BRIE L =3 2588 TH - 72 2 L AR T
x5.
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2 3 4 5

Search Width k

X9 RV 7 FRELZZ(LIE-HOFEREBLI Y 7—2a7
ARy FRERBRNLITVT : EFTILIL— DR

ARBRE7 VTV X LD LR FE 3 2 72012, KAz, 2 o08DEHER
an [37, 38| IS N T VW B L — b IR L. #iR% R TITRT. ARy ME
LR ) 7 TOFMGEE & 212, 5 R OB TEHE LTV 5.

Y 7 —2a 7 DT, Algorithm A-C (FRFH41.6, 38.3, BXUN47.8)
X, ZhEhETLL—11 (27.3) ZLEEo7z. ETWL—F1TE, Y7—X
a7 MERVER Y LT, BOLHRSICEHINTOWE2ERR ARy b E2ER(ERA
MWHbZeTHL. PIZIXE, BLRARY N THHENKF (KYT) T, Figi
TERFED 1M ETH Y, BRI EERT 2 B LGE, vV 7r—Ra7
RT3 5. %72, BBHREOETLL— FTE, &7 LS IHEE 5D &0
REERAICEf NS CIER SRV THE e s, ETMLL—F1DY 7 —R 2
7H, BWERTHLEZS.

—7%, T WL— k2 (39.3) X, Algorithm A (41.6) , Algorithm C (47.8)
W2IE%5dDD, Algorithm B (38.3) Kb dEmWAa7zZHLTWS., L2rLER
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F£7 HLZYV7IZBIFS3ETLIL— b 2D

Route Result Tour Score Count_ Spot

Model Route 1 [13:20, KYT, 5.5], [14:40, KDT, 5.3], [15:20, 27.3 5
MP, 4.6], [16:20, CIT, 6.5], [17:30, SGR, 5.5]

Model Route 2 [13:10, YS, 5.0], [13:30, IK, 5.1], [13:50, 39.3 8
KRGS, 3.1], [15:20, KDT, 5.3], [16:00, CHT,
3.4], [16:30, MP, 4.9], [16:50, CIT, 7.0],
[17:30, SGR, 5.5|

Mo, FLLATASE, 7/ — b 21X Algorithm BOEH L7z L— M & D
HY T —2aAT7REBNTWSBA, Algorithm B & 17:30 1[HIERE (CIT) %F5
LGB Ra7 82 ML TWADIINL, EF/WL— b 21 16:50 IZ[F CHIR
BEEFfM LA 2ay 7.5 2 L TWa. Algorithm B D75 2HIEE % B
T 2O LR 2 RO Tnwa. Z4UE, Algorithm B 2HIRRE % #HR 3
D25 LREH 2 RO e Z2BKRKLTWS. ZOZehs, V7 —R2
7 2 BHOPMERIEEY LTHEHAT 2 22X, $RTOF —ATHEYITE RV
H LNV EWVWS ZEehbhb.

Ay FRERENT) 7  BERXRALZAOY FNORESR

£ 5OFERITBWT, Algorithm BTTH ALY 7 —2a 7o 7 ray X
PICHARTRELL > TVREBEIZOWTIERNS,

K 1012iE, BRETNLITV XLDOFRKEDONLV— b2 X4 L7 —T WL K%
RY. £, Algorithm A 2% Algorithm C X D &Y 7 —X a7 MR\ DiZ, diftd
R I Ko TRRA R ARy P DR A 7EDRL > TWE 265 TH 5. Algorithm
ClX, S%AMARER ARy v EFEEL T, LA 3 DDFHMiifEDH 25 2Ky b
ZERT 2700, Y7 —Ra7ezZERICANL LT, XD RVRRETICHIMT %
ZEeNTES.

Algorithm B DY 7 — X2 7 Mthd 2 DD Algorithms IZLHERTH > TLE -7
HHD 1213, Algorithm B OFHRIZ, K 10FDFHRWVERDTTREINT VNS XS I,
M hZL OEBEREAFEELTWS. 2D X512, Algorithm B OFERTIZ S
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Algorithm YS SGR CHT . KNT KDT CIT

X 10 HILTZV 7 : BEEX7 LTV XLDZEE 21 v b

EBDT7V—ZA LF307TH30, D200 7103 Y X LDFERTIZHBHK
234 < 72w, BERIED 1 TH 5 Algorithm B ¥ 13#E7 D, Algorithm C TIXEE
RIEA 3 TH 272, Algorithm B THAE LW {LrABRI ATV,

5.3 ARy FOBBBRNTY FICEITIERBREAN - A&
5.3.1 ARw boEB&LTV 7 BB

2Ry VEEREY DY 7 (Hi5.1) T, F#RKRy MZEEEARDHD, R
Ry MNEHOBBIRRA 22D, XRARy bEHE LR, ZALEDO ARy 23
RN 2 2D 7 =2 Z ZA[REMI D o7z, L L, BUEHOREIC
XoTE, BHARY FBOMEINTWETr—2RbH5. ZD XS REEHOR:
OB UTHEEZITS 729, BUEARy MEOEHNIRL, 7L TVw3
TV 7 THHEILTY 7 (8 K 11) bFEKOFETRRET VIV XLDHER
HOFHEZAT% 5. FLT U 7%, Rz ) 72380, BERFEIE e
EREOWARy b GEERZRMERN, (RE)IITD) 23525700, KER7 LIV
ALD, V7 —=RAaA7BIOGEROMFmEELE X 5 L TEHERMEZITS 2
EWTES.
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#£ 8 EILT VY 7IZiE S 5 32 EFTD Pol

Symbol Description Symbol Description
TGB A MBC ~ =75y af@lE
TJT PN SST BrHSE
HIT e KZS AT AL
JJT HROEST TKSP BRI R WL A
NIT A SMC i I e L1 S R
SRT HURST AOM  FE#EEILA L2 — LAY AE
HKT FER EXC eXcafe FHESELAE
NMS B e L KT BT
CNK ik /NE SYC I 1T 55
DJT | I Py HK I D
MSC ARAXE¥H7=x CHC REN\H
RSS VAl OST RAAT AT L e ]
GOT i s MOS LINEZY N
INT (LB &ALSF HRT K¥m=F
ANC LDt s CRC N7 27477
KRT INGSS; HKC RIS
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DJT SYC KZS

i
......

X 11 &=V 7o 32 #pF D Pol D1 &%

5.3.2 ARy FERBEENXTVT I A&

ARFEERTI, BET VTV X LT EREOFEIRETICH 28Dty LTHA
REILTY 7125 2 2 fEFD Pol Z &) 7 (K11, £ 8) WML THEHAT 5.

FEEIREE Y LT, ZHiEkE L, RIREENLE T2, X-BDERRNZ 13 K2 5
I8SIFETO5 R & 35, MFEMAIIBEREILEE U, #EARRy ML
55, TV RXLDERT ZBUCRHEP ORREIIEIX 10772 § 5. Algorithm
CIZBI 2RI k=3 T 5.

BARy MR 7 SV EZEDET, 1055 FTORAT—ILVTHRRT 3.
R a7 DV I, MERA > TV, BHECE, RIEEHRWE THERINAT
BH, TV, CE, WEREUTO XS ICEHTS. CEIZOWTIE, 202044 H 2
HIEEDOHBEH®D Google ¥ v 7DE ARy b DIRMERN T — 22 HHT 5. B
HEZAHELNKZ, K 121273, B 12T, 20 2Ry OAFGEHEHT 5. CE
WEERARY MEIZODPH2DAT =L TRY. WEIZEARY MEZ -1 251D
A7 —=NTmRL7z (BAHRKRY STRENIBE-7-6-1, B6+1, BRRAKRY
F TINS5 +1, B LoMBERLET3) . ERA > TV IZELT.
3ODAKy b (HIT, JJT, DJT) 1ZiF, BOLBHGE CEEMN ETHIED 1 b
Ty THRELREINTVWS 2, 17:30-21:0012 +2 215553, 3DODAKRy
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e CNK e TJT e TKSP NIT HK HIT HKT NMS e TGB e SST

X 12 J&lT vV 7ICHiE 3 32 fEFTD Pol ORFE-1EHMERE

I (HK, CNK, TGB) i, BOUEHGEETHEER L THIED I A4 + 7 v 7HE
HEN TV 1 2555, Zoo XKy ME, MEXZLE T3,
BEARY b ORI LT, IR 7 LBNRa 768 LA a7
Db—hrvvy 7%2X 13ITRT.

54 ARy FORRBENETIVT (ER-ER
2Ry FOBBBINTY T | B

ROUL, E7NVTV X LEARy MAEEBOET Y 7 LR, B —
FOHNRERT., £7 LTV XLOFRER NIRRT, V7 —Ra 7 RHEL
72, Algorithm C 23R BENTEH D, Algorithm A D3R DFH > TWVWB I &M
MERETE 3.

B — b OFFM RS 5. 3, Algorithm A ¥ Algorithm B % tL#SS %
¥, Algorithm A TlX, BUERRRHROH TRHMEED HRARKD X Ry b (16:00-16:20,
KIFAUEERER) 2352 2 2PN TETWARW, Algorithm A T, FH{ED
KEWREY b2 ZOHEEHRT 272012, AR N OCBEIRE 2 Z BIc Ah
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%. ZD7=®, Algorithm B DA, HFAXy b2 & ROEFHEIZHIMTE 3
ATHEMEDSE VW B 2 5. Algorithm B ¥ Algorithm C #7282 12, ARy b
FEERBOET ) ZITRET NV X2 %A LRORER e 135872 D, Algorithm
B & Algorithm CIZFAIRA Ry b DEHA V. 28U, ARy MBI
V7 TlEk=1TEORWY 7—2a7 G0N KA Ry b EHRTES
Zenbhb.
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7+ 10 FIl= ) 71I2BII A KIERE 7 L3V X L DFHEKH

Computation Time (s)

First Second Third Fourth Fifth Mean
Algorithm A 1.6 1.6 1.8 1.6 1.6 1.6 £ 0.1
Algorithm B 31.4 31.7 30.3 31.0 30.2 309 £ 0.6
Algorithm C 93.9 90.9 88.5 90.2 87.0 90.1 £2.3

ARy bOBEENTV T | FTERE

H7NTV LD 1 EIEHD»S 5 B HOFEEMZ R 101”7, ZOMENS,
BT7NTY XLFEZENEN 1.6 £0.1(s), 30.9+£0.6(s), 90.1+2.3(s) DFFFH
BRI THEEZH I TE 2 2 e bh o7z, Algorithm A-CIIEHERHE & LT3
HThHh, 713 XLDHEEE LTHEDWL D TH5S. The City Trip
Planner [34] THROH RN 1 0 FRRETHONIFEHNTH S Liwmt o TH
D, AERTNITV XLZVITNS 1 EEEICH T2 TE LD, E
HNTHZEZEZHNS.

ARy FOBEEKXETVT I ETIIL— DB

AIRE TNV X L DLEENEREZ B3 2 72012, HIfR%E, 2 DDOBDEEHR
an 37, 38| B E N T VWAL — e IR L. #iR% R 1UTRT. ARy b
SEPNEYE T Y 7 COFMEEE b 212, #5 BRI OBERETEELTWS.

Algorithm A-C (ZHZ435.6, 36.1, BXU36.1) &, TNLFNET LI —
F1(295) BLUFETAAL—b2 (304) % ERl-7. £7LL—bFTiE, &b
ZOBNMTERRARY NEEIRT 2220820, TDORARy b DEMEE
REREBRBICANDE, V7 —RAT7INEL RS, £D®, Algorithm A-C
WHARTY 7 —2a7WNEL Bzl 8 ERD. ERABERET7 LY XLT
X, ZORMIARY MZBWT, TE372FMEENE ORI ICHEZ L Tn
2206, ABERE7NVTY ZLDOHBET AL — b & HRBRIAERIC RS2
EEZLND.
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11 WLz 7IEBIFZET ML=k DI
Route Result Tour Score Count_ Spot

Model Route 1 [13:10, HRT, 5.0|, [13:40, TGB, 4.2], [14:00, 29.5 6
TJT, 4.8], [15:10, CNK, 4.6], [15:30, OST,
5.3], [16:50, JJT, 5.6]

Model Route 2 [13:10, TGB, 4.2, [13:40, TJT, 4.8], [14:30, 30.4 6
NMS, 5.1], [15:10, JJT, 5.2], [16:10, NIT,
5.5], [17:20, CNK, 5.6]

2Ry FOERBIEFL T 7 Algorithm C FRIBHRE

it FTIE, Algorithm C DIERIEZ k= 3 IR E L. BERBOZ(IZX S
V7 =27 OECERGET 572012, FRREEIZIC L. BRELICT1I D255
DEERA LGSO ERE Y Y 7 —2a7 (V7 —2KROTEE) 2R LTV
5. M 14D X512, kHHEZ % et EREIHEEEIEINICEmML TBh, V7 —
AaA7Fk=3FTIRIELALYERNTHD, k=412BVWTY 7 —Ra 73
L, k=5TRAEL—FDOY7—Ra7DABRERNICKRS. 2T, &
Ri|E k=5 TIX, &b (FFEH - ARy b) OHERERRTZ3 by
%. F7=, ®HLTV 7D 20 & Pol TOFERME (K9 ¥iF, KEBiLoT
Zebhb. ARy MEDHEMU 72 Z 212 & 2 KIBRERBOEINCE 2 3
DIZEEZOLNDE. LPLEDES, KR AT LTI, A %4 FToOEH%
HMELTWE2D, k=314 ThHsEZS.

ARy FOBBEAT) 7  BRREZEL LI EDFHERE

FEETIR, BOLRZ S LT, Y7 —2 a7 28 L RO RE TR
LE L7z, AREITE, BDEREZ 4R, 6 RFEICERE LROSRE 7 LY
LD 1EEDS 5 EEHOFHERMEZR 1210183, R R20FER» S, BHERHH
WA DGE, 2 TOT7LITY X LBV THEARY U6 THD, &7
LT XBFFNZI0440.0(s), 7.440.2(s), 20.940.3 (s) DFIFHERE T
FERDMNTE 2 Z e 2R L7z, BULRED 6 R 0B E, 2 To7 a3 X
LIZBVWTHMARY MUISTHD, F7 LTV XLIEZNZEN1.84+0.1(s),
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1400 375

1200 /

37

@

@ 1000

£ y o

|— 36.5 LO"

- 800 O — Process_time
9 w0 Max
= -

8 e w B Second
S (@)

Q H— Third
g 400 —Mean
@)

355

200

[N

2 3 4 5

Search Width k

14 FL=Y 7 FEREEZZ(L L RO EKHB LY 7 —2a7

49.340.7(s), 250.246.9 (s) DFEFHHEIHETHRIHNTE 2 Z e 2R L /2.
FEITIHAANRT X512, KRRy b 2HEET 2 £ TOERNREIERRIE, 1
TR LINDZ Y TH 5 7=, BOCKED 5 R ETldA ¥4 M TOFEMDR
A[EETH 5 Z e DR T E /2. L Lk s, SRR Z 6 RfIic 2k X 8 7
2, BET7 VTV XL COHSETOFERMIE, 2502+6.9(s) THok7ed,
FERANZFERECHIREETH 5 2 L 2R L 7.

ARy FORBEENXTV T I ARy ML 7 & E O EER

EFRETIE, ARy MR REICTY 7 —Ra72EB L ROMEREERL
F L7 ARETE, ARy ME& 50 &, 75 T, 100 AT LR OBRER T
NIV XLD 1 EIEHDS 5 BIHDEHAEK R ZER 13177, K 13OHR2H, X
Ry M50 EFFOEGS, £ 713 ) RLEZNZEN1.840.0(s), 63.240.4(s),
334.6+9.5 (s) ORI AR CRERIH N TE 2 Z e 2R L7z, ARy MEHITH
EOSHE, £ 703 ) XA LIFZENZN3.340.0(s), 93.4+£1.0(s), 688.7432.5(s)
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£ 12 @iV 7  BOLREZ 2L L 72 & & O RRFH

Computation Time (s)

First Second Third Fourth Fifth Mean

Tourism Time (h)  Algorithm

Algorithm A 0.4 0.4 0.4 04 04  04+00
4 Algorithm B 7.3 7.2 7.4 7.6 77 T4 402

Algorithm C 212 205 207 2.0 211 209+ 0.3

Algorithm A 1.8 1.7 1.8 1.9 1.7 1.8 £0.1
6

Algorithm B 49.7 48.3 48.6 50.2 49.8 493 £ 0.7
Algorithm C 257.8  250.7 243.1 241.8 2577 2502 £6.9

#£13 A=) 7 ARy MR 72 & & O EREHE

Computation Time (s)

Number of Pol  Algorithm

First Second Third Fourth Fifth Mean

Algorithm A 1.8 1.9 1.8 1.9 1.8 1.8 £ 0.0
50 Algorithm B 62.6 63.1 62.9 63.5 63.7 63.2 £ 04

Algorithm C  333.6 339.3 346.3 317.7 3359 3346 +£9.5

Algorithm A 34 3.3 3.3 3.3 3.3 3.3+£0.0
75 Algorithm B 93.9 94.6 93.2 91.7 93.4 934+ 1.0

Algorithm C 671.7 679.4 643.8 737.6 711.1  688.7 £+ 32.5

Algorithm A 4.2 4.3 4.2 4.1 4.1 4.2+ 0.1
100

Algorithm B 183.1 187.5 179.5 182.6 182.5 183.0 £ 2.6
Algorithm C 2191.1 2328.6 2235.8 2266.1 2282.8 2260.9 £ 46.0

DL FTRR TR N TE 2 Z e R L7z, 72, ARy MY 100 EFT

DEFE, {7 Y XLIZFZFNZI4.240.1(s), 183.0£2.6(s), 2260.1£46.0(s)
DG ER R CRRESH N TE 2 Z e 2R L. EEITBRRZ X 512, K
ARy b 2HEE S 2 F TOEMANZEERBZ, 17FEEDARZYETDH S
729, Pol % 50 CE(LXBEIGED 7L TY XL CI2BT 5 H RN 5
Thbh, ERNKEERMTHENIPRETH L2 EZ 5. Pl el LGS
TH, EHANLEERETHENT201E, SBROBETDH 5.
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6. ISO-Tour . E

RETE, BRFEOSKEREELEZH T 272005 IconTidR 3. 128, I1SO-
Tour 1Zi0S 7 7V B X X Android 7 7'V & LTHEEL, FHFESIEX Dart 5%
Huwa.

6.1 ENTILTTIV5r—2a3> DT LEH

AR 2T 0%, BEFICROFBHARY N OBBIRELIES AT LE2ITH L
BHITHS. 20701, BOCTIHEHT 27 7V 5 —22a 23, 1) BD%
DANBERIFEDONT, KRRy bORREE Y, AL EE %18
™, )BEHLEY 7 —Ra7icEo0WT, BROKGBARy M 2R, iiil) X
ARy b &R L RO SHAARIATRER ARy MHEZIIRE WS 3 DD EM
DDH5.

6.2 A—H1>2—T1x—2X

ISO-Tour ENA LT ISV —2arDa—H 4 v R—7x—RA%K 15, X 161
R 15K, BOCEOBDNSREZ AT 2HETH 5. K 15HRIK, V7 —
237 D3 DCHEHED N3 ODRARY M EHEET ZEETH 5. K 1541,
RARy NBRBZOSHRSMTRER ARy MR RT 2HATH 5. K 16/
X, RAKRy bEBIRLUEL— 2N ECHEZET2EETHS. X 166
&, RARy M 2BRICEHEZ AT 2HEETH 2. U TOHICHMEZRT.

6.2.1 AJTEE

B 157243, BOEHIC, BUEEM AT 2IEMERLTWS. BOREDI AT
BB, BFRA 7, BB X4 7, BUCKR TR, 1TE20HRIRARY b,
HIEHODE 5 DDEENDH 5. BNED AN T BIEFZ A4 7120F, GBE) v
BRI D 5. BB XA 712, ((RAR Y b OlfREEN, BSOS E
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o 16:33 = - 16:34 = -
16:33 = mm

@ wEznE <«
5 2 ESA7 AR QWS 7 BELETORREEN
(O msTR:19:00 Q Tesit: RBILR
BATSVEITS RDEIIHRKY b
-

Best. REEF

a FUHEA : 16:50:00
ROAMRy hDRIT :5.24

SHOMFTHEE : 17.00

KRy 1 TEBRLT EEW D

IDDRMY MIHHTEET.
17:30:00 IHONEICRWRIATL £ 5

N J

2 BABESAT

BEY A TERRLTKES W

SEBMARBZAY b

Second.
FER$Z) : 17:00:00

© BARTRZ ROAKY FORAT :
4.44
BARTRAZAALTIREWY SHOBPFREE : 16.00

FE1- w Third. fTHONE

Q FELNRMY F EUREH : 17:00:00
B ROZKY RORIAF :

ol v 6.58

o SEOMEFHTE : 16.00

9 R

REREERLT RSV

AN R

15 TERAL - &R - BRI

HR) D2 0DFREDDH 2. ZORDFER L BOLELEX A STk o T, K2
R7NVAVZALADZWVECERHOCTY 7—Ra728HT5. BYEKTRA
WiE, BOCEDIBULZT 3 2 ERLIZER T 2HELH 5. 1TEWVEIR
Ry M2Z, BT Y 7ICME S 2 POLEEOH 5 3EATOBERAR Y b 2ER
THIEMNTES. BEMX, BOCEIBOCR MG T 28DER Ry + DIER
BHsb. L5 OOHHOBEREETANLT, MBREX V2 Xy 735
, KRRy b23ERT 2 HEICERS 5.

6.2.2 EIREHE

X 15T, BRI, BOCED AN LEHR»rOH B LY 7—Ra7
DEML3DDN— MZEE DV RARY b &, BERIIERT 3. BHAKOER
PESIREATO 12012, RAKRy N TESTE 2mEE RS, S%FATEER X
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16:347. T - 16:34.7 T
&
¢ 9 TIHRDIE
n?ﬁ
2 smu Q) Lo
- ot R 5
&fm mgﬁﬁ 7 I
0
e |
2 2
@ TZ14—RNRvY
\gw Wfﬁi =
51 4
9 R S : R
a1 At
9
XB 2
o WA ZEM
KAL) :
N D RME Wl
o/'v & FED
b -]
= L
LBSe xR : B0
¥ m sl QN SEEE e
= WP
xR OREET i ®
Google %
REOHEE : HE
TIHRDINE [0}

FARERAATHAEOMERICR <, FeedBack
FAVERET SNEA

<y 24— KNy

X 16 v 7+« 74— K2y ZHH

Ry P TEBTE2FAHEELZIRRT 5. K 1I5HROHERRIE, K 15k
T, (Bhf 2 4 7 @, BEEERA 7 BULRRMEEEM, B TR :
19:00, f7TE/2WVWARy b ERR L, BIEM: BEWELED 2R 2t 2 off
RTH5.

B 15H R OHEERTRIZ, Best 2%, (KAARIAR Y b KEESF, RAKRy bDR 3
71 5.24, FRFREE: 17.00), Second 235, (KERIAKR» b: BEMHtL, KRARy
FDR a7 4.44, FARREEE: 16.00), Third 25, (KEHBIAR Y b: Mo /IME,
RAKRy bDORAA7: 6.58, HIFHHEE: 16.00) TH 5.

RARY b OHFRENE ORI AR Y M& Thitd DMTMRO/METH D, 54
DRI EEDE KA AR Y NI Best DREEFTHS. 2D X1, BHE
WKRHMRAR Yy b THEEDPEWAR Y M EEIRT 20, SEROMRHEEDIE
WARY FEBEIRT 205K N0EZLT, 1IBETHRRE ML — A 7HEREEE
TEEIBIATLERSTWVS.
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HERE X NS R AR Y PR 5 &, BRAHAR Y b LR OHERE
T2 TEREC & 2 HHICER T 5.

6.2.3 {EREMR

B 1545 T, EREE (K 159 THEI N FI3 DDXRRAKRy M 2Zh
FHGER U2 212, ZORAKRy FLFRICHBIATEER ARy MHENY, ZoH
TR EEI SV — M 2R, M 156 TIE, B 1I5HRTRRARy b L
T, Best Z3# R L7z EDR—Y%/RT. ISODA’S CHOICE ROUTE T, X
ARy b % Best & U TTGEIRL T, S%RIMATERARY s TORS I
R EE WL — P E2RT. SRIIERIRER ARy T, S&IFRTRER R
Ry PEEERL, JL—X 7 —ILRRDARy MIFHT AN TET, 2H
DAVFFHMIATRECH 2 Z e 2Rs. MEHLICE, REZDOL— M HEINT
WEOMHZEET 5. LD XS RIEHEZ, fRT5 2 TLOBEEID
PR TOVETEEREZIREITO e TES. XDEHRRCOL IR T WVE
THEINTVWIHBZERT 2 L, SBROFETDH 5.

6.2.4 ¥y 7ERE

X 16/ T, PemEm (X 15/9) TER LKA RY b ETOL— b
Y. X 16T, KRRy b & LT Third DTTHRD/NMEZZER L 72RO H
HTH5. ZOHEETIE, ZORXARy NETOEETRRLBE LY, ZORXRy
OB RHHERT LT, BOERIC, FOXARYy MZHiRT 2 £ TICHERL
THHo.

6.2.5 74— FRNvZEM@

K 166 T, KA RY b TBHLERO 7 4 — RNw 7 2BOEE N 5155
TODHEETHE. 74— FNv ZJHAFL LT, dinARy b OHIRE 5 B
WS, TRMERE 3 BeRE, K% 3B, EBROMEE B THE. 714 —FKNv I
BRICIC, FBNREIC A=Y F 74 ZLERHERARY N EHEET DR 5%
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DHETH 5. 74— KNy Z7OHHEZETANL, FeedBack K& > ZHig &,
BOLE O R ORI GRIERZ, BE#) 2EHE T, ROFEARy o3t
EXxhsb.

o1



7. ISO-Tour . ¥

ARETIE, F oA MEOEEERREXE S X7 4 ISO-Tour DE XM % M3
2720 OFHMIEER L Z DFERICONWTIHRS.

7.1 FHMHSEER
7.1.1 EEXREN

gottha > 7 X X B ROHREREZEZERL, Y7 —Xa7 2B T 5FE

Y EERETIR Y AT LEEEDMAS ORI X - T, BOLOBEIEXEEITS
ZEMNTEZ %, KIMHARY MZESWTHET 2FE (ZAra ) Xa A)
CBOCRRHEELZER LU THE T 2FE (PAra VU XaC) b ri UTHEE
T5. £, PRATLOFERMZHER T H7DIIT v — M REMT 5.

7.1.2 EERIPE

FERE, 208025 60 fRETD 56 2RI, EIL=T VY 7IZHiET 5 32 D
Pol X5y UTEM L /2. #E ICI1E, FANERNEDHHZITY, ISO-Tour
DA VA —=LEN/Zi0S AR E Wz, EhRX, SETIRE L -RRIIE/E
(ZraV) XuA) LHEREEZERL-2KRERE (ZLaVXLC) D22D7
NIV XLDHRZIT o7z, FRRIIBMGER, KRRy b O EIZHWTH
HARY PEIAMGERL TOWL FETH 270, ZOFEER—RF7L T3,
WHREE T NIV ZLALTAIY) XL CD27N—FIH T TLHEEITS. 8
NEBRTIX, T, BDURMZ 4ARE e L, BEARINCESTOADREEIE L
2. LALEDS, HE)IITD B & ORBKRERMERICHM T 2B, #5T
DBENIIERFENTD 270, K"EZGEEBEDOMEH ZFFA] L. Bz Mt
TBHNC, BNEEIHMALETITEWARY & 3DEIRT 77—+ 2FIF
7TV r—ray ETEBLE. 72, BOEERTIE, SRRy P20
74— RNy ZETV, BOBK TR, FHR7V7— P EEMLZ.
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7.1.3 {IZ-VEHRERXR Y FOKRTE

R AT LDOBEMNX, BOEED, LW RAKRy PARERICHIMTES X5
2T 5720, fTELVIIARY MIHLUT, MERA Y 2522080835 5.
SETIXFHINR A7 DRy —VER (1, 5| ZHWTY 7—Ra72EH LTV .
L LD SARBEERTIE, SHBILZVARY MITHLT, IERSA 2L
THHDPLD L2 X FHNR a7 I L THINT 5. 2O K5 IMLEZITS Z
YT, BOECEIMTEL VAR bEHETE 2 L5123 5. EHUROHIR
a7 eENRa 7 EMELAEZ, (R, ARy b) oI IcBHT 5.

7.1.4 Po—r AR

REERTIE, BOLEBRIO7 > 7 — b, BNERPO7 >V r— 1, BOLER
B"OT U= D300H 5. BUCERREIOT > — MTIE, SHEERE LT,
TE VI RR Y b % 32 EFTD Pol D5 3 EATD Pol ZIRELTH 5 S.
BOCERT Y > — TR, BRLEREY NOBOER T T3, G, R
FE, Kk, EROMEE) D4 -o0EHTH S, #H L ZDEFIERITIRT
WD TH 5. HEOFERBUIIARE, FEFROMEEIE 1~5 05 BRfEFie L, &
HEFE, RAEIRMIE 1~3 D 3 BeFERH-i & U 7.

o 1 HAFFEE

— 1. &L ko, 2 HiFL TV o7z, 3 i, 4: H#f
LTV, 5 2 THHEIRFL T\

o Q2 IRHMEE

- L ZBwTwi, 2 FE, 3 BEEL TV
o Q3 KfEkin

- 1: [, 2: <®D, 3: BB
o Q4 FEFROD R
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— 1 2 TCHRMTHD, 2: NwThHs, 3: T, 4: METHD, 5: &
THHETH S

F B ERR Y V7 — FTIE, ISO-Tour D7 L3V X ADZ4M GHER
M, #HEGROHE) RO TRITRT SHIZOWTHRM L 7.

o Q1 HEEXNAERIX, ROBHRARY + 2D 2 R0 EEIIE SIRITKAL
5% L7=»

— 0: VWWZ, 1: 1Fw

e Q2Q1T NIV DEFEEZ, YOLS Kb FE L0

e Q3Q1IT Nz OHEIX, BRERIBEEATLED

b

o QI RDBIERA Y b 2B 2O EBIEI MO A LETT 7
B

o Q5 SRHMTEDL ARy M2l 2 8T, ROBUEARy b Z2ERT
% DITHALH F Lz

— 1. 2EE LEdbo7z, 220 B L) o7z, 3 ¥ELEHF AR,
4: B L7z, 5 IEWICHE L

o Q6 SROMIFTE pIMEEZMRYT 5 Z T, ROBDEARy b2 RS
% DIBSLH E L7z

— 1: BB Lkholz, 20 ZEBLE,oTz, 3 EELEBF IRV,
4: B LT, 5 IEEIEEL -

e QT ZDOT7TVENMHT AT, BEMWMTE o ARY MIFfILE Z
EMTEE LD
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— 1. ZLINBZEENTELRP, 20 DEVIINDZ N TER)P-
72, 3 EBEHLEBFEARY, 4 VLIS Z e TE R, 5: £2TEh
NBZENTEL

o QRHEEFERIH NI T NZ LT, KDV 24DH KT E L

— L IEHICRWVWEE LK, 20 RWEEUKE, 3 ¥E53F AR, 4
BHWEKU 7z, 5 FFFICE VWKL

F 72, BOEERICES 2B (HHED) 0% 5 MG 13 MOBEM %217 - 7=.

7.2 FER

REITIE, EERIRETRLEET 2.

7.2.1 BETUT—MER

X 171, ARFEBRTH6 HAOBNEDITEZWVWIHIHARY NOFERTH 3. SH,
fTEWVEIIAR Y POX73 e LT, &ALl - EHBRIMRO/NMER It
ARy P LTERDEZLTHAD ARy POFEIRINLTWEBENCD - 7-.
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bl |

5 >

IS

Pol

17 fT& VIR R Yy b TER X7z Pol

7.2.2 BINHERZR

B 181213, AEERTBOEE 56 ADHEE X i RICEDWT, FHERICHM L
7= Pol Z7rng. AT Y 7 4 RIS TBOEE 56 ADKEF =v 7 4 V83 329 TDH
5B L7z, B 1TEM 1I8DAERDPH DD B K 512, BOCENIERIITE
TWVHIBAR Yy b UGERLUEL - BABSKESFREEFHTETWS Z
EOMERTE . — AT, HEMER X, TELVHARY b L TGERX
AU o7, FERICHM L TOAEBNZ N AR TE L. L LA
SYTHRD/MEE, 1TERVHIBIRRY b LGERERS T o720, EBRDF
ARy MUID RN L DR TE 5. BEaHciifl 3 281, 43 Lair
MO/NMER BB T 212 00bh 5, i L7ZA Ky MDD VWEIEH e LTS,
BUOCKIIHBE SN AR Y PO D 7 4 = RN AT TN TERVWDE
LEZONS. HEINLARY FDAT, FDEZIToZED Pl TD T 4 —
RNy 7 %47 5 BREOMARAAE, SHROFETDH 5.
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