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Outline
I . Summary of the study

Small and Medium-Size Enterprise (SME) Partnership Promotion Survey for 3D

1. Project name| Measurement Technology for Preservation and Utilization of Cultural Sites in Machu

Picchu
2. Target
country/Regi | Machu Picchu District, Cusco Province, Peru
on

. Summary of
this study

Basic survey on the status of archaeological site conservation. We verified the existing
3D data (density and accuracy) owned by PANM (National Archaeological Park of
Machu Picchu) and proposed effective utilization methods for such data. We also
visited the related organizations, including the Machu Picchu Heritage, and proposed
and discussed the services related to archaeological site conservation, tourism
promotion, and disaster prevention using 3D measurement and 3D digital data. Based
on the study results, the possibility of business development was examined.

. Outline of
products/
Technologies
of the
company

[Proposed Technology] Utilization of 3D Measurement and 3D Digital Data
3D digital data of topography features will be created by 3D measurement using
ground-based laser scanners and UAV. This data is cultivated through the projects of
restoration/reconstruction and preservation of damaged cultural properties in

Fukushima Prefecture, which suffered multiple damages caused by the Great East
Japan Earthquake.

3D digital data is a collection of high-density points using coordinate information (X,
Y, Z), and is equipped with height (elevation) and depth in a conventional two-
dimensional map. It is possible to accurately express the position and shape of the

current topography and features, precisely record the shape and arrangement of the

building stones and blocks that make up heritages, and understand changes over time

such as sinking and collapsing by observation of those places. It can also be used for

the production of virtual reality and diorama models, as well as for topography data

in GIS, which can be applied to products such as exhibitions at events and facilities,
and archaeological site sightseeing maps.

. Outline of
the business
model to be
aimed at in
the target
country

[Marketing Strategy]

v We will develop the business of the following services whose needs have been

confirmed in each field.

1) Spatial information analysis measurement on the layout and shape of
archaeological sites under forests using high-precision, high-density (approx. 100
points/m2) point clouds using UAV LiDAR in Historic Sanctuary of Machu
Picchu.

2) Measurement of long-term fluctuations in the wear and collapse of stone walls
and stone steps at archaeological sites using high-precision (in mm) and high-
density (more than 1,000 points/m2) point cloud data using a terrestrial laser
scanner (TLS) in the center of Machu Picchu Heritage.

3) Consulting services on archaeological site conservation, tourism, and disaster
prevention utilizing 3D digital data

v" Since it is very difficult to enter the private sector (B to B), we will first aim to

receive permission from the fields of public works listed in the table below.
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. Project Utilization of 3D Digital Data
Sector Field .
Entity (Propose)
Preservation and MINCU Preservation of archaeological
utilization of .. sites (prevention of deterioration
. (Ministry . .
archaeological and weathering), Archaeological
i of Culture) .
Publ; sites records, archaeological surveys
ublic
] VR, AR, MR, tourist )
Works | Tourism MINCETUR . oSt map
souvenir goods
Disaster INDECI, Prevention of natural disasters
Prevention and SERNANP, | (landslides, etc.), Infrastructure
Infrastructure MINAM Development (Access)
. Private . .
Private | Survey/ ¢ Heritages, natural environment,
.. sector )
Sector | Investigation ) mines, etc.
companies

» Collaboration with ongoing JICA projects and the formulation of new JICA
projects will also be considered.

» During the preparation period for commercialization, we will consider the
formation of a local network and the collection of information by utilizing Public-
Private Partnerships of JOCVs, Japan Overseas Cooperation Volunteers, and
Nikkei social training programs.

> (JICA Nikkei Social Training was held in September 2021)

[Business Structure in Peru]

Issues and
policies for
business
model
development

3. NK LAC (Lima Office):
1. Futaba Inc. 2. Seghohr . . )
(Proposing Company) Corporation Group Companies of Nippon-
1 . S = Koei Co., Ltd.
3D measurement and Local office Support of project
data processing support formulation and on-site work
Issues Policies
-During the preparation period, head office
staff travel to conduct business.
-Form of entry gradually change depending
1T fent on the situation
. Form of entr ..
Legal Y -At the beginning of entry, a branch would
system be launched.
aspect -When business is on track, establishing a
subsidiary would be considered.
. -In ublic works bidding, request
2. Public works P . & 4 .
c g cooperation from local partner companies
bidding system . g .
with bidding experience.
1. Competition in
the -Aim to contract entrustment business with
construction public works and ODA projects in
and survey cooperation with local Japanese companies.
Business sectors
aspect -Aim to contract entrustment business with
2. Deployment . . .
. } public works and ODA projects in
into the private . . .
¢ cooperation with local Japanese companies.
sector
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—Collect the information from JICA,
1. Unstable . .
Political litical and JETRO, and local partners to investigate
olitical an -
outiea P C o ) the possibility of JICA and other ODA
and social situation )
. projects.
economic
aspect 2. Civil service - Collect the information from JICA, JETRO
& competence and local partners to find reliable
and corruption | counterparts.

Contribution
to target
countries
and regions

» Targets of SDGs that aim to contribute:
[1] No poverty

Expansion of employment by development of new tourism products (digital
contents, models, etc.) locally.
[8.9] By 2030, devise and implement policies to promote sustainable tourism that

creates jobs and promotes local culture and products.

Promotion of development of new tourism products that would become regional

through specialties utilizing 3D digital data.

business [11.4] Strengthen efforts to protect and safeguard the world's cultural and natural

development| heritage.
Conservation and sustainable utilization of cultural heritages by identification of
conservation and restore parts and then formulation and implementation of
conservation plan using 3D digital data.
. We propose methods of utilization of the data for appropriate conservation and
repairment of the heritage by investigation and evaluation of the existing 3D digital
data of the center of Machu Picchu Heritage owned by PANM. Provisionally, in

Outline  of| cooperation with MINCU’s project, such as national archaeological site conservation,

project and with JICA’s project, such as project for capacity development for conservation of
archaeological sites with 3D digital data, this project assists to implement
conservation and sustainable utilization of cultural heritages of Andean civilization
and Spanish colonial period, which are said to be more than 10,000 sites nationwide.
To promote the 3D digital data utilization methods to PANM through investigation

Purpose and evaluation of the existent 3D digital data of Machu Picchu Heritage, a world-
famous Mixed Natural and Cultural Heritage.
-Discussions with MINCU, PANM and other related local organizations -Investigation

and Evaluation of the existing 3D digital data of the center of Machu Picchu
Heritage

-Market research (Archaeological sites and cultural properties, tourism, disaster

Contents prevention, infrastructure implementation, etc.)
-Information collection and investigation of the needs about the utilization of the 3D
data.
-Discussion on the utilization of the 3D data from Machu Picchu Heritage, including
cooperation with ODA projects

.PrOJeCt Proposed company: Futaba Inc.

implementat s s . . .

. External Resources: Higashi Nippon International University, Seghohr

10n system

Perf ormance December 2019 to November 2022 (2 years 11 months)

period

Confract | ¢ 169,000 yen (tax included)

amount
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EHEEE DS A AR TH D,
EW - FEAOBICEFBEO DI, 7~ Y F Ao &2 RS 57200871
FT—va AEBO—RE LT, VT YA NOIEA. IRHRAEMOER, T LEDRR
v MNEEBRENEHRTE 5,
SALEEKR O HREIRORE L, HOT EIRERCHEME DL 26T HuoEROSME 5
THEDHNDLHRETH D,
BCHTA K. BT, VA RT Y, FLEFOBDLEEY— R ¥EICB T DB
VETHD, TROBEICLY, F—EADE - B4 & bICH ESEALERD 5,
AT A—varkr— ik, Pirgit, EAREIC OV T, B - AR OR
OB GT, BEEOREIZESW o, BUERIZRS LWERHEEH 21T 2 WENR & D,

2) EXRAVFIHROVFLEF1BERRERED 2 —L U2 —RBIEMEHESE (2021 F5

A~2024 4% 3 A)

2018 FIZE VX —B X —NER LT, TRAED B ENEREM OEE1N 751217 %
RUVRIICH 572, DX ) kitod, JICA O—#xSUvEEEE &t/ & LT 2021 4£ 5 H
AT v Yz 7 MRFERSNTZ, SENORRAOETHM L LTiX, £183I1rTLoc7m
VI B —ENH ST, EENRET D OB EAIC TN T RN, £ 1-4 O
OB T,

A7zl NIEVF—t X —ORREMZEHT 2221280, ~—EHRNANS
DA K M E R~ RIHE O B - SUEEIRAREICET 2B 8IEEZ RE L, o T
[FREX OB « SULBEEDREIZHFET D THD 24,

K 141ZHD IO, BRAOSEEMMZEI VL—EANDITDOR TS, 2O b,
3D F— & ZET 5720 DM DBRENE > TS0, HET LA, BEHTIEiENT
XRWZ ERTHIESND,

24 JICA T~V —3LMEE A 7 F a KO~ F 2 UF 2 ELRGEX © 2 % —& o & — R B 5 i 51 )
201942 H, p.9



& 1-3 EXZETRATHEM R b8
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® 1-4 FBXFTEHHM - FESL S

W EE
B4, g A — 5
Ak | IR TEREE e - )
AT < A 1 & O
: DAC #5E, ASEAN
P o L -
T * © © HE. HE. B8
Brr—A 1 & O O DAC g&[H
P FF g AT LA - o O DAC #E[H, ASEAN
TITT 4 AT 7
HE. PE. G
KOFEHT 4 AT LA 1 & O O | DACF#HE. ASEAN

High : JICA

Flo, BYREOX—B X A UHEERBA LT 2 € F 2B ~M0 D AKX — Ml
R TChD, BFLARDREDOBLL NG, AGFIIBOLE, A K, A—F—%FHT500 A
IRIZHIRES TS, EVZ—t =B ~DOb T U 7 XiE, AGHEOBHMRES
HARRE DFEZIZ DWW T, B2 ERl LIEE L T D b oo, RIIMEN TH D, £,
A HEED GO TIE, BRSNS EAELTEBY, BEZIELS o7z
FHWDH, 20D, YL UX—k U X ILIER L, #HE - BESOLZ2ICET
BEORMB DD B2 D,
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3) Db VNUNESERBICE TAXIEMERBREZTALLEGENAK IO Y

(2019 %5 3 A~2023 %2 A)

TRy 7NV ONIRAS BHURIE, 7 =T v TEBEITI U & L RIMO S SR ER N RS —
WICHRICHFEL, 72T v TEF~OT7 78 AL L CEFBEEICE D 20174 3 Hlicu—
TU = A PR L TLR, BOEEREH L TV D,

LorL. [AHU N OEROBUEHEITS T 2 ZBERITME < . SUBEEOSE, &, 8D
HEL TORERE - BHb L WS mMERA DN D, Fo, BULBEAE S H0E LT
BoT, BHERCT —ERADOMENRE L TN DIERENH D,

AK7myxrz b (201943 H~2023 42 H) X, U by 7 N0 \EA BRIz VT
X 2 — VT LMERRICES S BOLE O, SUE SBUR I EH 5T D HIE - (RHlofEg L
HMERFEEREE ) D5k, BB R ADREEZITH Z LIk V| Fi2BRET LV OHEE
2V, bo THEHIROFH AR BRICFGT 20O TH D, £z, MRHIKICK T
AL - HAREE DR EITE D $lADD . W RHE O RS T 2B OHEE XD b
DTHDHELTND,

ZDD, BOECEOEINIIZT 78 AL 7 7 O, BOLEROMEE, WigETHHHM
T RO, BEHELCY — B ADORIFRE & O T, IO & MRS BRE iR ke &
HMELR D,

Fo, A7ve vz NNOBO—>THL 7 =7 v 7HEENE, 2022 4F 4 HOKWIZLY
—EEREE L7z, 202246 HRFAUC 24 OHMZE L 184 DIFEBIC LD EIAEENEITT Th
0., Bl — NRET D7 EOREITHONTWDIRIETH D 25, ZD7=H, SHREIHOH
Wi s RICE L TRB ORMAH 5,

4) NFryhTy ) EYEERREMM R VOB ERM BIHE
NRF ¥~y 7 BIL, A AHEPRCT D E TOULOEE L 7RI RERA - STERI
&2 RFF L2~ —CH EEAREW T, 81508V — MLEE L THLERINL TN,
A7avxs b (BEEEW, BERK 20174 3 A) Tk, "F ¥ b~ v 7 @HEyEE
DMEHIS 53880 - DU Bt BNV EY IR B . BETEE M OFZE AT > T
Do, ZHUCTKY | [FEBFORECEINIET 23 - HETEEN LV ERI L, FEBFOA
BEmb2Z LIZHENRY | o, FEPBEERLE LTHIEHN NS Z & TRBERD
AFEA EICHGTHHDOTH D 26,
EREFET, 2022 - 5 AICE L-BIHEREICB W T RF ¥y I~y 7 EmEZFRM L, 2L
FTOEICONTHER LT,
B SN E\ERC oW i, UAV (Unmanned Aerial Vehicle) ZE#RiZ 5 - C—EEFHH
ENTEY, —#IFEER L —F 2% v HC X250 S I TV D23, Bz 2 F 0
SN EPCHRAR F OB OV TIEEHII S T,
B CIIH 2, OUFEINRENBELTBYVRELR-oTWND, £z, XTF ¥ I~y

25 https://elcomercio-pe.translate.goog/peru/kuelap-instalan-senaletica-para-habilitar-nueva-ruta-de-
acceso-al-sitio-turistico-video-ministerio-de-cultura-derrumbe-en-kuelap-amazonas-mincul-rmmn-
noticia/?_x_tr_sl=es&_x_tr_tl=en&_x_tr_hl=ja&_x_tr_pto=wapp

26 JICA, https!//www.jica.go.jp/oda/project/1560790/index.html
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B ZEH L TV ATF v I~y 7 W CIIEORETZT T <, AREL LW
HIRERA~OWREZGL Z L b ARLE LTHITTRBY, ZN6DNT U RAEBEX T T
B—=FRRD BTN D,

(2) b F—DETEFIDHT
1) FEE - #FRITOIEOEA

AN —=A~OZFRIFHETITOA TR Y . FEEOXKETIE, SLERITH > T~ —45%
BRI % 4 DOUERE BAE (Strategic Objective) &N 1 2DOFfR BHE (Special Objective) &
LTHRELTWD, BRIKEEEE LTIE, 1) REMRBBIZBIT2 LV AE LTRSS, 2) &
EEOIAFIE BT, 8) ~A U RIZREBIZHHERORME (FRiEFEEZET) Onk, 4)
XGHUIIZ 1T DEBRETE P OUGEZZT, SR EM L T\ 5,

Flo, AT FE. BRBO/NHEBRER - BEXEEORKTREZR B2 E2 IS Tk
0. MR B AR RIS & D UG 2 T, /) - FBEERTEE T r Y e 7 b BREEFIME
ZEALTWD, 7o, EFREBRROSHECSERESEO S CH X mA I ML Tnd 27,

PFEIT T, R 1-B5ICE D & A T TEESE DO~ 23R 2 Fhi L TV D08, BHRCP)
SNBSS I S TURU 27,

x® 1-5 HRBITORRIL—I{EBIERES 27

H i : World Bank(1994b)Table-3

2T JICA [~r—  [EREBIFE S A E ), 1998 4E 11 H, p.4l
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2 ) Apoyo al a Gestion Integral de Riesgos de Desastres Natural en Zonas Urbanas / PE—T1143
(MIHIFICE T E2ERKEFI) RV OHREMEERICHT HXIR)
[S2fitkBg] CISMID. [ScieigBd] 51T
[xt£5:#1 ] Chincha Baja 17 & Tambo de Mora i1
[F=72cR] - Tambo de Mora i 2007 4FHuEE#E E R

» Tambo de Mora 17 2007 =7 12 7K dik %]

» Tambo de Mora i 2007 FFEIRALART > 2 v LK
- Tambo de Mora i {2 7K 8 T I [X]

» Tambo de Mora fitiiE~ 1 7 1y —x—T 3 V¥
+ Chincha Baja i 2007 4= HiZE# E AR PLX

+ Chincha Baja TiiE~ A 7 vy —x%—3 3 V¥

- MV, ORI AR, ik T

- FBHBRFE~DIRZE, EEDMEIL~DIRE

3) FF x—0O(Chinchero) ZHENEH%

MRS D~ F 2 B F 2 [ERRER~OBOLTEE L WIZT <, Z AT 7
= — B AHCHT R BT A HENETT TH Y, 2023 FOEHAFESFE STV D 2,
BEfF D 7 A 2 72 P813 1965 FEEICIIFIHTRE N E OREIZE L, 1970 FED D =B oigin
RENTWZ, FTLWEEIZZ 2RO FHEERL LT, A4, VATV vy RrAr, 7=
JATA VA, HrFyrd, *h— NPT aiddthmkiEEOSL < O & MK
T 30, 4ERE] 800 W ANDREZINAE, BT KVOIUEE T 5 Z ERHIF SN T 5, &
RFEITNV—EOTPRICE VITON L2, MENC L5805 S 20194 10 AIcaE ST,
ZD— T, ~F 2 BF 2 BERIREXA~DOBOEEHINT K 5 8F 264 2 &2 UNESCO %
XL, ZOHEMENLEMENATHND

ﬁ%"TéFv%ne%;ﬁw%¢bkLk&w~$%«@ﬁtﬁi®%$J% rHUk
THZLIFEMMICITEERESTHS, TOZ LI, ZOFEBRERSC~ T = U F 2 EH
AGEHHIBOHER D b A IS,

AFHECBNTH, EEFAEOTHRII~F 2 F 2@ TH L8, FEHMICITEED
B A2 MINCU 23U RA - #E L, RECTOBDRMICEH LT 5 Z LIZER D L 5D
TP BN 8 D

28 JICA [~L—IZ31F DR « HEBEEEM oM E7 e v = 7 MEREHIREMRA - iRt E,
20104 5 H, pp.2-31~33

29 ATRPORT TECHNOLOGY [Saving Machu Picchu: will a new airport create problems in Peru?],
2019.10.31. (https://www.airport-technology.com/features/machu-picchu-airport-plans/)

30 andina AGENCIA PERUANA DE NOTICIAS [Peru, South Korea sign technical assistance agreement
on Chinchero Airport|, 2019.10.24
(https://andina.pe/agencia/noticia-peru-south-korea-sign-technical-assistance-agreement-on-chinchero-
airport-770828.aspx)
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AEEOaT7T 7 7 ao—Z3DREIZL D 3D T —% (BD AT —%) OIEHTH D, 3DT
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MR « MERFEBEOME, KO VR PEBI O SITER S d, # 2-1 ICRET 284 - £
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3D F—& LIIEEE Bt em 25 em 12 14) OEEXY,Z2FBEHRO = LT, HESHY)
ZREAMIC R L, AR A S CHEE 5 2 L THRREMIIZ 3D MR EE T A N TE

WROFR | - e r €. 3D A e ERE OB 5T 5 = A8 CX 5. 3 em 76 BanF
SR A LT
(UAV SrlERR] ET 5 e RT3 - L L) . TEMAREEs 5B, B
& 3D ARG L 3D 5 2 2B 5 = L BT 5.
L] L— e D | R AL 3D e AR 5, UAV i
RO | . HRE . o BRI O R AT A D B LA AR B A
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- ERHEIFTHEOND 8D T2k, BT S Z L ARERTZD KV L FETHINT S
ZLTRVEMART -2 E/{HILINTE D,

FE—RRM

DT —H L OVLUTFOT =2 5T 52 LN TE D,
@ DAY VFAF =8 (A XFERELS 3D F—2)
@ 8D/IvyEF—s (k. 5. HEiEELESDTF—4)

FH KT TICTEA TE 5,

@® ICT (LT) - BIM/CIM (Building/Construction Information Modeling) ~®{%H
© KiEfErk CERmX, Wik, 2wk, %)
@  EHBLINIC X D RRAEZALBLI - SRAFTE
@ HIEMENTIC L 5B A
® T—hAT
F-_rAE | ® AR VRMR 57—% ~Di&H
@ SRR A~DOTEH
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©@ WK - BESEETE
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(2) 2—4v +hig
WHHEICBWTIRET 2 EIN RO o ¥ — 47 ST IEME . BOE. BiSICBE b 5B
IR CH D . ~UL—ETIRZENENLE, EmREed . EHBE - ]RBEE4 - SERNANP Th 5,
KA —0y NSRS ORREFT LR 2R 2-3 1277,
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27w X B A S R
S (MINCU) (MINCETUR) SERUANP
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DDCC, Bitfll&stt, 2 OMBIEER ~OF & WEB SR&IC L0 Hifrim - fil w2k
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Navigation Satellite System : 2ERHINHE S AT L) ZEWRML. %) <° 3D HIEREMM O
HIRDL, MOSHEENRAE T 5 3D HIBEMEZHET 22 LI2X 0, BECEORAM 2B
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(2) HMBEESHHERER (BKitE)
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B —HF 2% ¥ FOWMER L — P 2% v F 2 AVTEMT — X 2M5ET D L0 NG HR
HEFIZANTH D, RERENRAT L84 LB ToERN A R 2-4, BIHRAHEM 2R
2-5 IR T
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PANM |2 THRA A=A —DOERRBEDH D | NV —ENKH 3%DOHIESLE
BT (COTECMI PERU) AR
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Fo. B Re] LT R 12X 57T, 3D FHUBH oORECHIIF AT R S,

BB OREICIBW T, PREDKE CTIARO T — % OREN LR SE1213 UAV X° UAV
L —¥# (Light Detection and Ranging : UAV LiDAR) "G%ICTh 5, £7-. MELV L ET
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PANM OF — X EHENEAET D 3D 7T — Xk Y 7 R OO T — & &gl Lz,
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N R R e PIX4D
Wog - 7= b Agisoft Metahape
— REVIT
B PIX4D

3) HEFEHRRXTL (GIS)
IREIPAIZ & 52 < ODBBINZSOWT, UAV X° 3D L—H 2% ¥ FIZ X HFHIMRINZ E BT 5
7291213 GIS (Geographic Information System:MEREH > AT L) ZIEHTHZ EBAEZT
o MIZEFER SIM 1T X V1§51 DB G AT & 2P BEE AW SIEMONE, HPH,
fﬁﬁ KPLIS K OFHA %(R%T?ﬁﬂﬁ'ﬁ‘é ETHED D DN RTVIREETERT 5208 T
XD, & 2TITRTLHIZ, B TIE AreGIS 3L QGIS LW\ »72 GIS V7 B EH S
THEY, BEGETLEAROY 7 by =7 Z2EM L TWD 20 RN H 5, X 2-612 GIS D
KT Rt

it : SIGDA
2-6 GISOfl MEFEISEMIEFZERT=H)
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O

O

O
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