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LiDAR: Light Detection and Ranging (Jt4& H &;RIER)
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*iPhonel3Pro/Max

e e -iPad Pro(2020/2021) LA%
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An interesting discovery using iPhone 12
LiDAR scanner | iPhone Lidar Pattern | 3D
Forensics

https://www.youtube.com/watch?v=zj08ZPreGnU
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Terrestrial LIDAR Scanners (TLS)
Mobile LIDAR Scanner (MLS)
Close-range Photogrammetry (CRP)

The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-M-2-2023
29th CIPA Symposium “Documenting, Understanding, Preserving Cultural Heritage:
Humanities and Digital Technologies for Shaping the Future”, 25-30 June 2023, Florence, Italy

COMPARISON AND EVALUATION OF TLSs AND MOBILE LiDAR SCANNERS FOR
MULTI-SCALE 3D DOCUMENTATION OF CULTURAL HERITAGE

A. Noguchi'” *, R. Nakamura?, Y. Takata®, Y. Matsuo*’, Y. Oya*’, S. Uchida®’

! Research Center for Next Generation Archacological Studies, Komatsu University, Japan: atsushi.noguchi@komatsu-u.ac.jp
2 AIST, Japan: r.nakamura@aist.go.jp
3 Nara National Research Institute for Cultural Properties, Japan: takata-y23@nich.go.jp
* yasstyle, Japan: vasstyle(@gmail.com
3 Shoji-gumi, Japan: yo-hey.8.21(@ck.tnc.ne.jp
& Uchida Construction, Japan: s-uchida(@xqd.biglobe.ne.jp
7 Mobile Scan Association, Japan

https://isprs-archives.copernicus.org/articles/XLVIII-M-2- # =t
2023/1135/2023/isprs-archives-XLVIII-M-2-2023-1135-2023.pdf FoSE - RARE T8 (55 2522 1)



Device GLS2000 BLK360 |BLK2GO iPhonel2Pro 3D photogrammetry (SONY ICLE-7C)
'
4
Device size W=293mm,H=412mm,D=228mm H=165mm, r=100mm H=279mm, r=80mm| W=71.5mm, H=147.5mm,D=7.85mm| W=124.0mm,H=71.1mm,D=59.7mm
Weight 10kg 1kg 0.78kg 0.21kg 0.51kg
Scan Range 350m 60m 25m 5m o0
Scan Speed 120,000points/s 360,000points/s 420,000points/s - -

Table 2. Specification of devices

FE55073 2007 < B 6405 15F DL

Result

Max Range 266m x 261m 34m x 46m 34m x 59m 7m x 10m 14m x 26m
Total Work | n
Time 0:55 1:05 1:05 0:22 20:58

i

GCP setting 0:10 0:15 0:10 0:15 0:15
Scanning 0:35 0:30 0:25 0:04 0:15
Processing 0:10 0:20 0:30 0:03 20:28

Table 3. Scan range and work time of each device

Dense Cloud only (no mesh, no texture)




GLS-2000 BLK360

BLK2GO

iPhone
B

Figure 2. Scan results in same scale.




L
IPhone LIDAR GLS2000

Figure 3. Comparison of resolution of point-cloud and representativity (left: iPhone LiDAR scan, right: GLS-2000)



Figure 4. Random points for examination of errors in Z axis

fR¥El.4cm
Results and Evaluation Terrestrial Scanners Mobile Scanners CRP
GLS-2000 BLK360 BLK2GO iPhone
Error
Max 0.012 0.015 0.019 0.031 0.000
Min -0.019 -0.016 -0.014 -0.027 -0.020
G 0.007 0.006 0.008 0.014 0.005
Evaluation
Representativity Low Low Middle High High
Point-cloud density Low Middle Middle Middle Middle
Scan range Large Middle Middle Very small Small
Work time
20m? 15 min 6 min 3 min 4 min 10 min**
10000m?"* 90~120 min | 240~300 min 40 min (impossible) | (impossible)

* calculated from the experimental result
** Photo capturing, excluding post-process time

Table 4. Results and Evaluation of Experimental Survey
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1. Introduction

Every day, archaeologlists are working to discover and tell stories using objects from the past, investing
considerable time, effort and funding to Identify and characterise individual finds. Pottery is of fundamental
Importance for the comprehension and dating of archasological contexts, and in order to understand the
dynamics of production, trade flows, and social interactions, Today, characterisation and dassification of
ceramics are carried out manually, through the expertise of specialists and the use of analogue catalogues h
In archives and libraries. While not seeking to replace the knowledge and expertise of spacialists, the Archa)
project worked to optimise and economise identification processes, developing a new system that streamlin
the practice of pottery recegnition in archaeology, using the latest automated image recognition technology.
the same time, ArchAIDE worked to ensure archaeologists remained at the heart of the decision-making
process within the identification workflow, and focused on optimising tasks that were repetitive and time

consuming. Specifically, ArchAIDE worked to support the essential classification and interpretation work of
archaeologists (during both fieldwork and post-excavation analysis) with an innovative app for tablets and
smartphones.
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