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Fukui City - 3D-Cadastral Map %%

and Kyoto University - 3D-Forest Map %J%,
based on 4D-Image Map Archive Designed Aerial Survey %<
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1.0 Origin of Ground Control Points
/ Boundary Control Points / Zone Control Points
UN-GGIM and UN-GGREF initiatives

The Global Geodetic Reference Frame

Observing instruments

e "_:G'oalz"Challenge: determine locations & deformations
with an improved precision, Everywhere & Anytime

C I‘_;.\ on Earth, to satisfy societal and science requirements

Positioning geospatial information to address global challenges

United Nations Initiative on &
UN-GGIM | sgimanars
Global Geospatial Information Management




1.1 From 3D mapping
to 4D Image Map Archive Designed Aerial Survey
: CAD-Globe-Fukui City(2008




1.2 Kyoto University Ashu Research Forest
3D forest map and 3D Diorama Mode (1989)
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2. 3D-DX Mapping (3D Forest Map, 3D Cadastral Map)
- Standard Process - Objectives and Deliverables




2.01 3D-DX maps (3D forest maps, 3D cadastral maps)
— Definition
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2.02 Universitaet Goettingen: Prof Dr. C Kleinn
: Forest Inventory and Remote Sensing

Y| GEORG-AUGUST-UNIVERSITAT
y_& GOTTINGEN

Forest Inventory and Remote Sensing

STAFF RESEARCH TEACHING PUBLICATIONS TOOLS|DEVICES  [HOME] [SITE MAP]

[1SUCHEN LI DEUTSCH

SEARCH FOR UNIVERSITY PERSONNEL

| scentists UniVZ - University Schedules
| fiateds
| aein PERSONAL WEB PAGES
| e | Prof. Dr. Christoph Kleinn
MR. SCHLOTE | LENDING TOOLS
YOU MAY BORROW FOREST TOOLS AND MEASURING INSTRUMENTS FROM
|:| Head MR. SCHLOTE (ROOM 1.160, PHOME 39-21226).

Prof. Dr. Christoph Kleinn | CKleinn@gwdg.de
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2.04 Photogrammetry
: 3D-Image model- Display-Measurement-Archive
: Spatial Similarity Transformation
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2.05-2 Planimetric accuracy
: Altimetric accuracy of 3D image model
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' p=plep2 = f/H(R1+R2) = (f/H)*B
> H=(f/p)*B
d1+d2=f/(H-oH)*(R1+R2)-{p1+p2)
=f/(H-oH)*(R1+R2)- f/H(R1+R2)
= (R1+R2) *{( f/(H-oH))-(f/H)}
= (R14R2) * (f*oH) /{(H-oH)*H]
= (f/H) *( R14R2) * {oH/(H-aH)}
={(p1+p2)/( H-oH]} * oH
= {p/( H-oH)} * oH
=Qp
(by definition) then the next expression

p*oH = Ap *H-Ap *oH
o ={8p/(dptp]} * H
= {(d1+d2)/(d1+d2+p14p2)} * H
= [Ap/{(f/H)*B]] * H
= (Ap *H) /{(B*)/H}
Accuracy in Altimetry (Height)
oH = (H/B) * (H/f) *Ap ; p = d1+d2




2.06. 3D photogrammetric models
Bundle Triangulation
Kobe earthquake -1995- aerial triangulation




2.07-1 Photogrammetric text book
“Close range photogrammetry and 3D imaging”
Dr. Thomas Luhmann et. al.: translated in2018

“his is the second edition of the established guide to close-range photogrammetry
hich uses accurate imaging techniques to analyse the three-dimensional shape of
wide range of manufactured and natural objects.

p fter more than 20 years of u S nge photogrammetry, now for the most
art entirely digital, has become an accepted, powerful and readily available
lechnique for engineers, scientists and others who wish to utilise images to make
ccurate 3D measurements of complex obje Here they will find the photo-
rammetric fundamentals, details of system hardware and software, and broad
ange of real-world applications in order to achieve this.

Following the introduction, the book provides fundamental mathematics covering
ubjects such as image orientation, digital imaging processing and 3D reconstruc-
ion methos s well as a discussion of imaging technology, including targeting and
lumination, and its implementation in hardware and software. It concludes with

n overview of photogrammetri rlutions for typical applications in engineering,
nanufacturing, medical science, architecture, archaeology and other fields.

1st edition awarded the Karl Kraus Medal of the ISPRS for excellence in authorship

Addresses all established aspects of photogrammetric technology and all
significant technological developments of the last 5 years

Prof. Thomas Luhmann g Dr. Stephen Kyle
c e-range is an Honorary Research

www.degruyter.com
ISBN 978-3-11-030269-1

9783110

302691
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DE GRUYTER TEXTBOOK

Thomas Luhmann, Stuart Robson,
Stephen Kyle, Jan Boehm

CLOSE-RANGE
PHOTOGRAMMETRY
AND 3D IMAGING

2ND EDITION




2.08 Satellite Photogrammetry

Satellite stereo-image model — 3D Mapping

Kyoto University stereo Pair : World View?2

87 2 B {23D-Mapping: Satellite stereo-image model — 3D-Mapping
(1) UE—Ft 713 # E B %3D-Mapping: # £ B 8 E 2 E{ET 5.
Remote Sensing technology evolves to Satellite Image Photogrammetry for 3D-Mapping.

(2 ERGEEFNEERINEREORE: # LIFE10ecm(CELL,

High resolution satellite imagery realizes ground accuracy of 10cm, as aerial photogrammetry reached.

(3)

MGALE(IMZEE B, %2 B{%) (4. 3D-CADIZ £ 33D-Mappingl_. 3DEEEFILEIZEH TS

-]

3D Photogrammetric models, with CAD maps and CAD globe on 3D-CAD, represents Historical Reality.
(4) 3DEEEFIL-4DEEHET. EE7 —HrTELT. B EHRHNE(GISe) D e EBTH S,
3D-Image models and 4D-Image maps represent infrastructural basis of GeolnformationsSysteme.
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2.09 Helicopter photogrammetry - flight plan 2019
Kyoto Univ. Kamigamo Forest
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2-10 3D-displays without and with Glasses (GeoNet, Inc.)
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2.20 Historical Reality of old maps

and photogrammetric 3D models
based on 4D-Image Map Archive Designed Aerial Survey (IMADAS)




2.21 CAD-globe and Map projections on 3D CAD

HEENEE

3D Coordinate System in Map Projection, CAD-Globe
and Geophysical Global Coordinate System ( Frame ) 1992; ISPRS Washington




2.22 Map projection
and Global rectangular coordinate system
USGS-map projections-Bulletin-1532
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2.23 4D- Image Map Archive

on World Geodetic System with Datum transformation

TM-Map Zone(19)
Beazel -GEI
(x,vH,h)

MapProjectionSoftware
Eesrel-GEI

Lat-Long-C3
Beazel -GEI
(B.LLH) (B,L,h)

Bessel Ellipsoid
30-Gb ,Yb ,Zh)
Geocentric — CH
Origin £ Geccenter

Map Projection —
Ellipsoidal Datum Transformation
Reference CE=Base CF
ACBe B-CS

AutoCAD Map3D

(Geoid Model Converaion
Orthometric He  Ellipscidal b

Datum Transformation

( 2 Ellipscids )

Spatial Similarity Transformation

TM-Map Zone (19)
GREB0-ITRFS4
(x,%.h)

Pseude Rectanglar

Azes Mapping

‘Projected Flane
Contour lines

MapFrojection Software
GRB30-ITRF24

Lat-Long-C38
GRS80-ITRFS4
(B.L.h)

(Geoid Model Converaion
Orthometric He  Ellipacidal b

GRS80 Ellipsoid
3D-He Yg . Ze)
Geocentric — CO
Urigin = Geocenter




2.24 KOSMOS- Physikalischer Atlas (1848)
: Ellipsoid and map projections

Heinrich Berghaus

PHYSIKALISCHER
ATLAS

ODER

Sammlung von Karten, auf denen

die hauptsachlichsten Erscheinungen

der anorganischen und organischen Natur

nach threr geographischen Verbreitung und

Vertheilung bildlich dargestellt sind. EETpen e ST st e
4

ALEXANDER VON HUMBOLDT,
KOSMOS. Entwurf
einer physischen Weltbeschreibung

i —- \ 0 \ 1 |
b o 9 ¢ | : i
Die Anders = |
Biblicthek

PR - e ———

“Heinrich Berghaus : Physikalischer Atlas zu Alexander von Humboldt, KOSMQOS,
Entwurf einer physischen Weltbeschreibung”




2.25 Cadastral registration in 3D-GIS standard
: German GISe ; GeolnfoDok 7.1 ALKIS future

ﬂ Geobasisdaten morgen:

GeolnfoDok 7.1 + LB + LN

@ @
ALB ALK _| ALkis -| ALKIS
Horizontale Integration > 3 : (mit TN neu)
| N V| a 8
‘= 2
ATKIS :I> 3| ATKIS > g ATKIS
(alt) (mit TN neu)
Land-
nutzung
Land-
bedeckung

Stephan Heitmann AMTLICHES DEUTSCHES VERMESSUNGSWESEN Vermessungswesen aktuell 2018, 15.11.201




3. Fukuli City - 3D-Cadastral Map
and Kyoto University - 3D-Forest Map
3.10 Fukui City - 3D cadastral mapping
in the national map-grid system
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3.11 Cadastral Map Grid-Number- Univ. of Fukui
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3.20 Kyoto University - 3D-Forest Map

ASHIU FOREST RESEARCH STATION

Ashiu, Miyama-cho, Nantan-shi, Kyoto, 601-0703
Tel. +81-771-77-0321 Fax. +81-771-77-0323
Mail. ashiu.cans*mail2.adm.kyoto-u.ac.jp (* —> @)

.'.'?@

©2025 (~H&E FHEEREHN




3.21 3D forestry mapping
— procedure and products
Aerial Photo Index map (1989)

and 3D image model as 3D forest map

P D Sy (8 lre D e

Pela Timg @ 4A2 Fp=@m T afa #§. -4 ¥ -
LR TS T 5 Wi el aF BEEjD
B NEE ] y




3.22 Contour lines from TIN surface model
, on 3D forest map
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3.23 3D forest compartment boundary
: Forest-road design
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3-30 DGPS and GNSS survey(2023)
and Harvester 3D mapping with TL-Scanner
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3-31 Forest-road design (Japan Forestry Agency)
and German Harvester vehicle

HEFRTE-6-Z25THE M : Design vehicle
MHIERFZ-10-HAERFE=E : Curve radius
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4. 3D cadastral map/forest map

and 4D-IMADAS oriented CAD-Globe

4.1 3D CAD maps and CAD-Globe in the same CAD coordinates system
CAD Globe and CAD Maps : Survey of India - Grid Number
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4.2 3D CAD maps as UN-GGIM platform
, based on UN-GGREF initiatives
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Earth Quake Monitoring UN-GGRF geodetic network adjustment
-GEONAP - Japan -GEONAP - Cambodia




4.3 UN-GGRF - GEONAP -Japan — Cambodia
Parameter Estimation Gnss Assisted SUrveying System(PEGASUS)
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‘ PEGASUS — GNSS satellites as Global Control Points




Collaboration, Innovation and Resilience:
Championing a Digital Generation Brisbane, Australia 6-10 April

Fukui City - 3D-Cadastral Map
and Kyoto University - 3D-Forest Map
based on 4D-Image Map Archive Designed
Aerial Survey

(4D-IMADAS)

Thank you very much

for your kind attention !!!

Hiroyuki HASEGAWA, GeoNet, Inc., Japan
2025.4.9




Yui Hasegawa : My favorite soccer player

Imagine someone like Geyse in this situation
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New practices will be reflected to Japanese forestry specifications

, which would be applied to forestry administration and national land survey project nationwide.
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