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Research on Zoning of Cultural Landscapes Related to Religion: Verification on the Zoning of “Sefa Utaki”,

a Component of the World Heritage Site “Gusuku and Related Properties of the Kingdom of Ryukyu”
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Abstract

In the current plans that control the development of each area, it is essential to establish specific zones.
However, to preserve cultural landscapes associated with dynamic elements such as people’s beliefs, it is
anticipated that there may be discrepancies between the actual state of the area and the intended plan.
Therefore, in this study, I examined the World Heritage site of Sefa Utaki as an example of a cultural
landscape associated with religious beliefs. I analyzed the zoning regulations of the heritage area and buffer
zone at the time the World Heritage application was submitted and compared them to the zoning regulations
of the related areas established in different plans after the site was designated as a World Heritage site. Based

on this, I analyzed the challenges of zoning cultural landscapes tied to religious beliefs.

The verification process confirmed the following three points. First, it is possible that registration may occur
without clarifying the scope of essential heritage sites due to local conditions or a lack of prior research.
Second, in zoning the buffer zone, it is difficult to draw boundaries based on the intrinsic element of people’s
faith. The boundaries of the buffer zone are defined based on resident consensus and existing urban planning
regulations at the time, but awareness of these boundaries may change following surveys and evolving local
conditions after registration. Third, in some cases, the zoning of the buffer zone is established without clearly

stating in the nomination document “how it will protect the heritage site.”

Based on these three points, the zoning of Sefa Utaki as a World Heritage site is inadequate for both the
heritage site and the buffer zone, particularly when considering its expansion as a cultural landscape.
However, if an appropriate web of protection can be established using domestic institutions, the hurdle for
creating a new buffer zone as a World Heritage site is not insurmountable. What is important is that the
zoning established at the time of registration as a World Heritage site should not be regarded as authoritative

and fixed. Instead, a robust web of protection should be flexibly redefined using domestic institutions.
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Al Training/Evaluation at Current Workspace Al Training/Evaluation from Parent Workspace

images A/001.dcm images_A/001.dcm

images_A/002.dcm » Al Training images A | images_A/002.dem » Al Training

images_A/003.dcm

images A/004.dcm

images_A/005.dcm » Al Evaluati images_B/001.dcm
. vauaton images B | images B/002.dem | [ AT Evaluation

M3 FT—IRBUROLEE

1D LR ST + VI NDOT— 5 2 BT 50EDRH 5o Aidia TIEBT + V&rHT—
FHRBHETL]ICF 2y 72 ANLTET, BTV L 7+ VTD 1 DLEOBENSL T — 5 245K
TE&25912%5% (HMle, K3)o ZOMREICEYD, 3RITEBE 1 DD 7 + VFIZEBEL 2B
FTREDRLL BN, 12074 NVEH1DOOT =5 LTT—Fty NaEETLI LTS S,

3. AlDEB L ESFTH

AlOFEEZAAL 74 VR0 [AIFE] Ry vk 7)) v 7350 AIFE s v Ry -
T (Mlew H4)o AIFE Y 4 2 P TR, FHESLNy FHA X, TSR L, ST
FLFHEELHE L AD S AlLOFEEITH) 2N TE D,

AT E 7V OEIRTIL WM (Object Detection) D Al F 721kt 7 X » 7 — 2 3 » (Segmentation)
DAIDELELPEFERT ZZLATEL (Kic)o WO ALIZEGANOWEDIIE L T~V
EFML. 7 AYT =23 O ALREHRNOZEHEIT LTIV EFUT S (M5), Yko
LA P L 72 WIGE 3L . WROTEREEE Tl L2 waide 72 v 7 —32 g v 23R
T 5o WEKETIZ, YOLOV3 %7213 YOLOV4 I23ED EBSEEE TV 2SS 2 [4,5]. &7
AYF—3 a3 T, UNet IZHEDCERBEBETIVEMET S (6],

FEBETIX, EfA. Ty by — 0 AT A X, FEREE, Ny FH A X, R
FRETED (Mde)o EBLIFHZERCHHT -5ty b b2 ELT 272005 7 ThH b,
T=5ty MY = VIIEEH TS LT ANT =Y OFENY - RRDLEFETH Y . Pattern 1
75 Pattern 5 T THEINTEX D, 7—F vy b7 =V OFEMLBEIIOWTIIHRRT 5,

AT A RZiE, EFVOATEGE (EHE) O 1BOY A XEHET L, 2L 213, FELL
AT A AA3256 D & &ix. BT IVOANE G % 256 X 256 DIEFIZ) 4 AL, EF VO
% AR A X EHbETHBNICAEE S 5, ANV A X2 KRELT 2L, SHHEIS LD,
SIRAMIEIEC 2205 ETVOEREASETE 2, — 7. AT A X&/NST5E, 58
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A . 256 PR L] )
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T Bu 2 2 25 2 £2LN)
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AN 4 -4 ~ 14 B
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LR 10 (-40 ~ 40)
[ 10 12 1 16 18 20
h
horsar (8] ©9~ 118
16%
Epoch: 17/100 Bateh: 13 / 33 Loss: 0.363447 Vol Loss: 0. 658068 aslier

M4 AIZFEBT12ED

Object Detection Segmentation
5 MEBREECTAYT—2320DA A=

BAVNS L Y RHER 2 M0 T X 205, EFVOREEIRATI A AWK EVETF IV HARTE
YR, Lo T, AT A XIGICHHEORHEEE R HI9IC &b Gl 26 % 3E 3 54
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EFEE, Ny FHA X, FERGEREEETNVOFEBIZBO LT RITHR TR -
LHMETH D, FEABIIFEMARRE Y B 2E2RL, L7800, Luv ey
(ETNDHFET— 5 IRFNEE T 2B OfEBEsE £ 2.8y 794 X133 =Ny 798 (£
FERT—=Y /NI NV=T T TCFERTL2FEFL) B 1 V=77 =5 HeRL, M
WEEEPEEET, REWEFHEANIS 22, FEFIRBETE Adam ORI E F L2+

Ly NSV EERDPHET T, KREWEEFILELLR Y [7T]. Wb Gl 2548 iR Big L
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Horizontal Flip

Original Zoom In / Zoom Qut

Gaussian Blur Additive Brightness Change Contrast Change
Gaussian Noise

M6 T—ZHROA

FTNNVIEFRTIE, 7NV EYAT TR > TANTH I LT, FEHARET LIV EHET L
EDTEDL (MAd)o BEEMBE LTAL Y7 4 ¥ Ry CHRIE LT T VEREIZED N T N )L & 7%
ELTBY, LEIS L THEENGRLETH TNV EBMEZIIHIBETE 5,

E52, EFVOEL FEBRIZLoTHRTELNTA—%) ORFEE GPUMHE., BT (Early
Stopping) . 7°— & DENCBTLREEIT) TENTEDL (Hde)s Aidia 1FFEARMIC 20 MOZHE =
EZE T IVOEA % Hierarchical Data Format 5 (HDF 5) A CHRIFST 205, [IREDEAD AL 1R
FTHIF oy 2R AND L, FEHBIIHGET — 7 120 BRENTRNE 2o 1 EAD B E R
THEINh D, [BEEDOGPU 2T A IFzv % ANb L, GPU % 22D EFRL TV
a3y a—=FIZRY, TXTO GPU & HWPHIFIEZ A L, FHEEH 289 50 [FIH
KT Foy s ARDE, FEBICHIET — 7 1200 AE2 B L, MEET— & 12§ %34
EOWPHMERTE L oI THEEELIT LYY . BFEREZMEIT L, BT+ V50507 —
SRBEEAMIL TCOLIRET [ 7+ VFHAUTT =5 25832 IZFzv s ANbE, 1D
DT +NFTH1IDDTF =5 ERBLTT—ty NOBELIT) o ZOREIL 3 RITHEZR D &
EIHHTH S,

ATFE T4 Y P07 — IR TIE. FEHHERICER T 27— Y IROER) - X000 %
RERBETED (Mg T—FIREZ, BFEENZ, RANT -V IR TLHELED 72
DI, FEHTF— 7120 L CO LB A A TRBIIZEE 7 — 5 O AT 28] 77 =9 2 Th
%o Aidia Tid, MM - ARPHAEL, [8E, 9K - fih, BE), CAW (7)., FoT7UiF
Pl HITT AN, WAES -3y b T AN LEEELTWD (X6), TE 7T
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®1 ETF—YIN—TIIWHTDEER (Train) ETRMA (Test) DEWJHT

Data Group1 Data Group2 Data Group3 Data Group4 Data Group 5
Pattern 1 Train Train Train Train Test
Pattern 2 Train Train Train Test Train
Pattern 3 Train Train Test Train Train
Pattern 4 Train Test Train Train Train
Pattern 5 Test Train Train Train Train

(b) Undesired Learning Curve
(Overfitting)

(a) Desired Learning Curve

= Training

\ = = Validation

Loss Loss

Epoch Epoch
K7 LFXLNZEHE (@) SBFFNRONDZZHE (b)

DF xRy 7 AT 2y 7EkANDE, FRFERIZR LT 50% O fif 5 C 8 5 1) Sz % #
M2, AFEHAKEE D FEECTH D, DM T — FPEROEE L3 E L 2 fEI2HED T T v 7 4
WY T T B, HERE R AWIIAE., PATRENIE R, PRMNMITCERONE - & Sk
FTORE, AT ENLET T YT v ) A ZININGIER AR O HEFE, B2 SI3mHEE, 2
Y M AMITCEROMHEMI L CRAET 2885 HET 5. 72 21X, Hixx 20

He, —20EPS20ETTOHMPETHEEZ S VA7) 7L, ZOfl% NEf & Lz llE
AT 5o WK - HENE 0LICERET AL, 09206 1.1 TTOHPATEEZ 20T v F AT
27 L, JCEHEDNE - S FNENT v 7)) v 7 L7l % TH L2 A AR T 723k bz
190 7272 L. WG CERT - FIRA BT LAV E )12, ZTNENOREMICITHE 2R FIRME S
TIREZ T T 5%,

FEBERRZ T ALEE Y 4 v oo [28 | Ry 2§ 2 L TALOFE 2 BGT
o ZOLE, Aidia T NVEFRIZEDOWTT -y 2 EH LB, &7 -5 080% 2 FHT— 5,
20%%TANT=FE L, FHET-5 DI B 5% ERFET -5 L LT, T—% vy bEEBNICH
Hd bo FERTF—F LT AT =5 OE4:1ELTWEDIX, 5-fold REMGE (&7 —% %5
SEIL. 2O TETIVOMREZFHET 25T 2BELTWL20THY, TAIT—F &
$57—% 7 )—"7 (Data Group) 2ZH L THLI LN TEL5EDOT -y NI, 21 e
NF—+ty My — 2 TREL//SY — > (Pattern 1 *5 Pattern 5) 1235 $ 5 (£ 1),
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B A7 - DAvanscin.

F—aty MER a R
v Accuracy: 0.720200
EMtest BEsciaten: b adese
;}ﬁcfn(nq 0380328
455759
ZopEr LRt $0C Curve ADC: 0.000000
égr Bl o BHOBR last_nodel. b5 v kverage Precision: 9.000000
ZoR S —
FANT-SH: 17 B
y;:m' 3 B ] Fie BRROARTF EFNDRG
2 T3

OTh mﬁ?ﬁ'i"ﬂ%ﬁ'*?”

16
14
hanachan
12
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8
6
no label 4
(R 2
0

hanachan no label
Predicted label

————————————————————— 7
=T

X8 AIFHAD KD

T—=% v M ORIz ERIL ALFE Y LWFREN, FEHT—F - WGET—% - T A
M= DT =R, KT NNOT— Y PNREWRT L0 TEL (Mda)o ATFEBRY 1 &
FYETICIE, &9V F=7 £ LI 72FRLTEBY, INVTF=SHORH #8H

ICHERRT 22 & TE L (M4b)o TRV T =S BOM 7 T 7FEmRIE. 70T — 5 Bhw D) %
FTOEHER AL OBSICB W TIFICLEE S D,

FERPFTAIFEEHE T 4 2 RYHIIZ) 7TV E A L TEEME (Learning Curve) % FER7T 5 (K
4f) o FE A L X, MEEICERZE (Loss). BEEMIZZZE L (Bpoch) 2 & 577 7DZEThHD,
FET R4 28 %(ﬁwMgm“)t@ﬁ?—?ﬁﬁ?é%%(wmmmhm)@Wﬁ%7
oy b5 (MW7), =BT R DA BN E (205, WEET — 7 IEFE I v
T=8, TbbRMOT -5 TH L7720, LT LIBRET— 5 10T 23R EINS %D LITR
L\, L72A%o T, FRMMBOBILEIIB W TIRICER 2 SIIMGEET — 7 1§ 2 3RE NS (%
LIEDRTH Do MEET — § KT 2 RESFEE 77— 7 15§ A= L RIS i, R

—ZIT BAEED E L T LHT A ENTE L, — . FETF— 710 d pEzE s
FET = Z IS B RREOTHEATR & { 2% Ll (Overfitting) A38ED AL, FRFEDALE TIRE)
LTCW2EAIE. 7Y OBEOIRERHEDOR) 2 EIC Lo TEERPFLE LW HIIZEA TV 2N
TREMEDS R Ve Aidia 13 TV Y A A THFEHMREZIRT 5720, Lk &9 5B g2 5B mhT
HAT) 2 EATE, RWFEREDORBE L 21T) TENTE S,

FEPRETTHE, RELLERLO T 4 VT ICEHBERCT — 72y MEH, FHFBEAAIO
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T=REERREL, A Y4 Y NYO [TALFHE] K5 > %2 ) v 7 LCEBY 5 ALEHIEY 1
YRFUDLZHMTELL)II%D (Kl HM8)o AIFHIEY 4 & N Tk, S#ENPTTLZALZ
MR, —IRBY 2R TE R 2 F 72 AT ORIl 2 77V AL O Tl 2 7L L 725 % A0
Fr3 5% (M8, M 8)o, AHlifEiE L LT, WA TIE, Precision, Recall, F Score, Intersection
over Union (IoU) ® L &M% 0.5 & L7z & % D mean Average Precision (mAP50) #5183 5. t
7 X v 7 — v a » TIlE, Accuracy. Precision. Recall. Specificity. F Score. Receiver Operating
Characteristic curve (ROC i ##) & Area Under Curve (AUC. ROC HH # & #8 o [ f& ) . Precision
Recall curve (PR Hfi##) & Average Precision (AP, PR Hi#i F#OIHFE) ZFtH L. AIGHE Y 1« ~
Ry R EAT 2 208 %0 REATINETH 7 NVE OB E £ TEHERIETH ) . AL DM
AL MR R 72 WEIICHER T 522 A TE 5 (M8b),

MR T £ Loz — 2, [RHERSRORA] Ky 2252 LT REOLIIZRGET S
CENTED, 720 [ETNVORAE] RS %5 L. Open Neural Network Exchange (ONNX)
BRI L 725 B A AL & AlORERRERF L7277 7 A VEEZEOSITICRAE S5 2 &8
C % ,ONNX Runtime (Microsoft Corporation, L K€~ F.7 X2 ) A ERE) 2HV/ 27 7)) r—3 3
VIZEFBER AL ZEALZY . Aidia DHE) T NUVHTIZHW2) §5 2 £A°TE b,

4. Aidia OFMBBE

Aidia 1378 — A~ — ¥ Torii Lab (https://kottonhome.sakura.ne jp/index.html) T—# AL THB D |
Aidia @ Windows WA >~ A b —F & ATBEREZ BRAL L 72 7 NV AHT B A O & W Aidia TH %
Aidia lite ® Windows i © A 8 —F B LU MacOSIT7 7V r—2ara& ¥y ra0— 3520
T&% (X9, Linux (Ubuntu) KiiZ GitHub V) R~ 1) (https:/github.com/koheitorii/aidia_src) T
RALTWEHETA VA= VT LI ENMETH S, 72721, Linux (Ubuntw) WUIZEIEHED
BIRCT A 3 v MR L2

GPU % Fl\W T Al O B b S 254, Aidia 25 R — b LTWwW5 GPU &, GPU FF A/
BLOIATITIDA VA M= VDR BRLETH S, Aidia (IFEEFH E TV OREHEIZ TensorFlow
2.10.1 (Google LLC. ¥ ¥ 7> Ea—, 7 X1 A&%KE) %H\T\wb728, NVIDIA Corporation
(Fry 255, 7TA)NERE) PRMET D GPU R LZY T 714 v 7 R— FBXURIST 2
GPU FZ A /NI2)lx T, CUDA Toolkit 11.2 (NVIDIA Corporation, ¥ > % 7 77, 7 X 1) /1 &#H)
& cuDNN 8.1.0 (NVIDIA Corporation. ¥ > % 755, 7 AU WEGRE) OA ¥ A b= VRLET
Hbo TNHOBEEEFHEYIHEL SN TS &, Aldia ITEB)FFIC GPU % FtAiAA, Al OFH T
HBIIZ GPU Z WG 21T L9107 %0 GPUIZ X 2 EABOUFELG MR Lz E &
E. AT 4 2 F7I2BIT 55 A7 OFEHJUT MNIST Test 2 EAR S 5 & MNIST Dataset % v
TZALDOFETANEITH) 2 ENTE S [8],

Aidia IZFEARIZ 1 DD T+ VFNTT — ¥ FEZATH 720, fidEffE LT, PUEELZmEE 1



Wif% AIFIZESAE Y 7 b = 7 Aidia O—#EABIZB 3 2 #His 29

HMAMH

l---1s wrsu\uﬁ- va:sm-w SO
n &r 1

-
| Prz=vav-n o
i

‘An-
‘ <t
‘ A
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BREDEWDIAN  onchan O IAFSRNE-K
BEOSAN  ramachan K
AT 17— RH DIWAN s
QW@ B0, EOWM C -l -l oD, BAI: 000N IVRORK: 10NN

v 2.10.. Q5 /5.15.2 CUDA 11.2 CuDNN 8.1.0

AidiaBEI&ROT/T-V3aV Al (BEE. IAYT-Y3Y) ETNEEETITY-YIMIIFTT. DICOMIA-VYMIRBLT
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E17771 A Windows Defender[ZD1 VAL L TEEEAEN, SHRICHIRINZIRKZEEL VKT, BIEMSNEBAEFY
7hI17%FISAEL TWindows Defenderlc &3 31\, Windows DefenderSAA Q7Y FIM I AYI bOZFIBEZEF A,

Aidia 1.3.8
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#79Y0-F (Windows)
Aidia lite 1.3.3

49Y0-F (Windows) #9Y0-F (MacOSs)

9 Aidia DR—LR—2

DDTFNTIFEEDLUEND D, 7272 L. EIEHEDIER L WIEEE. HmiRE 1 D07 5L
FIlFgewblar¥a—y ORI ST EEED S 5720, HEO 7 + V5 ICH G % 55
J. TA VT ERYVEZ LD T NVATEIT) T EERERET 5, 728 2L 10,000 O EI{S A D
LHr &, MURBIC 1007 4 V&2 ElR L. 221U 1,000 O Mg E A CEEX 1T o
AIO¥BETIEEE AA VT4 FID [T AN RTS8 22ZRT5]| T2y 7%
ANBZET, ENENDT A VT HOBRE TNV T—F 2B WTEL L)% b,
Aidia Z il L 721§ AL BIFE OB & L CEIS O ek R4 BN+ 5 [2]. BIH5IE Aidia 7 H
WO CBCT B2 580 ) Y L 72 S IR I 3 2 THEHED L 7 A v 7 — v a Y 2170,
WAH 0.805. B 0.752 ZaER L7z ATIC X 2 THEME OB %X 10 127R 3. X 10a (E5HE (%,
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10 TFRERBETIVCEDTFHREDOEIAT—3 20 [2]

CELURETH L, T2, — LR EGE R E L2FITIE, HA X T12B1T 5 BB IERRORHE
Al R, BEAH A A S BT A% AW Al O3 % 12 Aidia ZiEHT A2 & TE 5,

5. SEDFE

Aidia 1Z. Wi OBEREFEEET I E LT YOLOV3 721X YOLOV4, 7 AV T—2 3 VOB
JBFEHE TN E LT UNet 28N T 5 2 LA TEDA, I ZHOERBFEETT N OH/2IBINFERET
LFETH D, 728 21F. Transformer 1230 (RS E T )V CNN EHEEN AKX (R -TH
V. CNN CTIERAND o 1-AEEXWETE D WEREND D720, BEREMNIEATLI L 2E 2T
w5 [9,10,11],

T TNNVOFMRAGBEIRLIALT) T LD TE L T NVERERREZBINT 2 TETH L, 72k
ZE HRICREO TN ONFRF I TR E) RNE LT PHbLE, INHLOT—F %
FTRTRE LTRWZWEAIE, KO TV ETRTREN ) TAVIZEBRS 2EEPLE L %
B TAOVEERRER FIV D 2 LT BIMEEE I L TT) SEDTEDL LR B, TN
DEIASVTE L 7 HARVUITG AT I B W THEISREZ 5729, Aidia 'CTT7 NV & —E#ET
EL 591k bE. XYFEENALETLEEZER SN,

FlEHE Aidia DA ¥ TF Y AZTWEDL, L) —RKIFICHEH SNz ALFZEY — Ve D
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15 ARSI L 7o KOS - BCM  (Business Continuity Management, 3kt~ 4 2
A ) OWY MM TEIR AT 720 B4 FEEIZFN 21 TR SO 52 2 D RREC
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BV =2 T IWVERH LSOO, EEWNLE~Y AT Ay PRERIITEI L WKL Th > 72, 2
THAAEEL Y, RO LRBHMETRL OB Ket v ¥ — 28R e LTHhE%
i, BREEOEREZIY A2 BCP O RE L &, FHEAZ BCM & 3 5000 M4 % Btk
THI Ll ol £F. M AEEIFEN 21 I/ EA R 2 OFEIZ OB e 7)) ~
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FHRMET RGO Tz e 2A T, BEO 8 AN ~ 7 7 WEREER (EXMEER) »°5%%
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AFETIE, N 21 BB SR 2 0MEIC T A e 7)) VY OREERE L LD, M
FITHH OHER L. 2 OB 5 AEREICE M L 72w b T 7 RSB T 5 WS OFFRIZOW
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2. 2R 21 WEANOE7) VIRBERBRETER

ARI44ETH 25 H~8 A 5 HIZHIF. FHNOR SRR HEE AT 5 720128 N D 21 HIF~
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T, PR V5 Ca— 0BT, EEEIEA VI Tholzo BT ¥ FORRIC
. EERFEEEE N7 7HEIC L 2 EEEEINA T, FHNEEOKERLE#IZ L 51BK) A
7H B0 FHISHEARF v XA TIREEIC L 2EKE (0.3 mAEd) L) b KEIZLLEKE (05
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iTo 720 TOMER, KE 20 OFEEE A S, ZO®BI7ZIC8 SoMED N Y . A
WM OMEPEERKFED BCP I2hH D Z LM EN (KD, B, T0H) 5, Fiollitd
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Abstract

The disaster prevention and Business Continuity Management (BCM) initiatives implemented at
Tokushima University in fiscal year 2023 are summarized herein. After conducting individual hearings with
21 departments within the university regarding disaster prevention measures and their challenges in fiscal
year 2022, we focused in fiscal year 2023 on the following key areas: (1) safety confirmation emails, (2) flood
prevention measures for substation facilities, (3) communication methods, and (4) disaster prevention
training. We examined and executed specific countermeasures and solutions for these areas. In addition, a
university-wide workshop (hereinafter referred to as “WS”) was held to consider how to respond when the
Nankai Trough earthquake extra information is announced. The workshop was able to extract ideas for
measures such as establishing specific decision criteria for business continuity at each level of Nankai Trough
earthquake extra information (Megathrust earthquake attention / Megathrust earthquake alert), in terms of
“clarifying the criteria for deciding which research to suspend” and “creating a work system that does not

make work dependent on individuals”.
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