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Analysis of Point Cloud Density and Brightness Effects in 3D Rendering Image Colorization

Makoto Hirose

In this paper, we explored the impact of point cloud density and brightness on the colorization of 3D rendering

images, utilizing the U-Net architecture. The investigation was prompted by the utilization of 3D shape and reflectance

data acquired from a 3D laser scanner to generate these rendering images. Our primary focus was to determine how

variations in the sparsity and brightness of the point clouds within these images influence the accuracy and quality of

the colorization process. Extensive experiments were conducted to analyze these factors. Results indicated that both

the density and brightness of the point clouds play a significant role in the colorization outcome. Notably, brightness

was observed to have a profound effect on achieving detailed and nuanced colorization, influencing the realism and

depth of the colored images. This report comprehensively discusses the findings, highlighting how the sparsity and

brightness of point clouds in 3D rendering images critically affect the coloring, with implications for enhancing image

processing techniques in similar applications.
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Fig. 9. Rendering image of the colorization target
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Fig.10. Colorization result of the rendering image (by Dense)

(c) Dense
Fig. 11. Correct colorization images
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Fig.13. Colorization result of the rendering image (by Brightness)
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(c) Sparse

(d) Real
Fig. 16. Colorization result of Golden Column of Akiyoshido

7L, thofEarcy %of%@ﬁ%ééﬂf“
nad. S5, BEFEOFREOWEEE
SIEFVETEHEAINTLESTND

(3-6) EE L) TR~ OEEIZE L TR
WHEOT V=R — VEROEE LT Y, 3 IRTTAIZR A
HEOBEREER L O BEORENE IR REEE R
T2 ERHLNT -T2, REENERIREETIE, Bt
ERWTHEANMTOID 7T, BRI 5 & aofE
R AEEEICH D, LavL, BRIRETH > THEHO
BTEHEOINDEENDHY, TNDNRKERETHDLNE S M

TEDRD
WAL TIE, A

DHGEXSROMIERETH D, £z, WD S 2fFicon
THEBINDAOBITHD T 50, HBETR LTS, Zo

ZEnD, WD EOEMEREREADFIIET D EHREND
AN, EBEROBIGIZH 5 EEHEOREROIX, EffEeiL
E~OEFECITEERETH Y, MY OBREMHIEIHEET D
oI, AHOBBESCH L KLU OERICET X572 5
MRNBMETH D Z EDNREIND

4. BbHYIC

AWTIL, 3D L—PF =2 F ¥ F—0bE515 3D BIRT
—HERHBET = EHWN LY UKD ERE R
53Dvyﬁuny@m@UNa%mwk%émﬁwt
VU ) TGO SRR LA D S BEAOREICE
E OB B DN OWTHREE L. %%%%b%,“#m
BEIRIREE @ﬁ#ﬁ&m EXv ot TEOAIND
FLRSRIZELOWS é#éﬁ@ﬁﬁ@:%@%%zég
&m%méﬂﬁ.a%i,E%@MEA@%@_ Tl
B, A5 SPUANDOEREZRFL, LY KEOESWER~D
FREME A D

X K

(1) Yuji Abe, Kazumasa Yoshimura, Munehiro Kawamura and Yoshinori

Nagayama: A fundamental study of the LED lighting for show caves : An



(2)

(3)

(4)

(5)

(6)

(7

(8)

(9)

(10)

(1

(12)

(13)

(14)

(15)

(16)

a7

(18)

(19)

effect of the LED lighting on the inhibition of plant growth, Report of
Yamaguchi Prefectural Industrial Technology Institute, No.20, pp.7-11
(2008)

Hideki Kuma: 3D laser measurement of Akiyoshi Cave, Chikyu
monthly/special, No.74, pp.49-56 (2023)

K. Saitoh, A. Saitoh, A. Inomata and K. Fujikawa: State Notification System
of an Infant on Android Device, Internet and Operation Technology
Symposium 2014, pp.35-42 (2014)

Takafumi Murakami, Yoshiro Ishihara, Hideki Kuma, Satoshi Goto, Takeshi
Murase and Yamaguchi University Cave Research Group: Overview of a
New Passage 'Shusho-den' Discovered in Akiyoshi-do (cave), Yamaguchi
Prefecture, Southwest Japan, Journal of the Speleological Society of Japan
Vol.45 pp.41-55 (2020)

Jiancheng An, Koffi Gagnon Kpeyition and Qingnan Shi: Grayscale images
colorization with convolutional neural networks, Soft Computiing, Vol.24,
pp-4751-4758 (2020)

Lei Sun, Dongjie Ju and Shi ke: Attention-Based Grayscale Image
Colorization, IEEE International Conference on Mechatronics and
Automation(ICMA), 23614623 (2023)

R.IMinu, S.Vishnuvardhan, Ankit Pasayat and G.Nagarajan: Image
Colorization Using CNNs, Biologically Inspired Techniques in Many
Criteria Decision Making, pp.603—612 (2022)

Shanshan Huang, Xin Jin, Qian Jiang, Jie Li, Shin-Jye Lee, Puming Wang
and Shaowen Yao: A fully-automatic image colorization scheme using
improved CycleGAN with skip connections, Multimedia Tools and
Applications, Vol.80, pp.26465-26492 (2021)

Phillip Isola, Jun-Yan Zhu, Tinghui Zhou and Alexei A. Efros: Image-to-
Image Translation with Conditional Adversarial Networks, Computer
Vision and Pattern Recognition, Vol.21, pp.1125-1134 (2018)

Yihuai Liang, Dongho Lee, Yan Li and Byeong-Seok Shin: Unpaired
medical image colorization using generative adversarial network,
Multimedia Tools and Applications, Vol.81, pp.26669-26683 (2022)

Bin Li, Yi Lu, Wei Pang & Huixin Xu: Image Colorization using CycleGAN
with semantic and spatial rationality, Vol.82, pp.21641-21655 (2023)
Yuxuan Xiao, Aiwen Jiang, Changhong Liu and Mingwen Wang: Single
Image Colorization Via Modified Cyclegan, IEEE International Conference
on Image Processing, 19212474 (2019)

Haoyang Wang, Xiangqun Lu and Fang Deng: Improving CycleGAN for
Image-to-Image Style Transfer by DenseNet, International Conference on
Computers, Communications, and Systems (ICCCS), 21972105 (2022)
Jheng-Wei Su, Hung-Kou Chu, Jia-Bin Huang: Instance-aware Image
Colorization, Computer Vision and Pattern Recognition, pp.7968-7977
(2020)

Yohei Kobayashi and Susumu Shiroyama: A Method for Transferring Color
to Grayscale Images, Vol.50, No.5, pp. 769-775 (2005)

Hitoshi Miyamoto, Takayo Ishii and Patrice Carbounneau: Development of
a Colorization Algorithm for Monochrome Imagery of River Aerial
Photographs by Deep Learning, Memoirs of Construction Engineering
Research Institute Foundation, Vol.63, pp.89-92 (2021)

Satoshi lizuka, Edgar Simo-Serra and Hiroshi Ishikawa: Globally and
Locally Consistent Image Completion, ACM Transactions on Graphics,
Vol.36, Issue 4 (Proc. of SIGGRAPH2017), Article 107 (2017)

Makoto Hirose, Miyu Ito and Hideki Kuma: Coloring 3D point cloud
reflectance data of a cave using machine learning, IMEC2023, IM8-3 (2021)
Ronneberger.O, Fischer P, Brox T: U-Net: Convolu-tional Networks for
Biomedical Image Segmentation, International Conference on Medical
image computing and computer-assisted intervention, pp.234-241 (2015)



R B B R FT AR A DO ERIFHEICE 4 5 —FHE—MMOR
SFHERBEIREA L LT

A Study on the National Evaluation of Graduates of
Temporary Teacher Training Institute — Compared with
Graduates of Other Institutions of Higher Education
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Satoshi Suzuki
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Abstract
Looking through the history of teacher training, we find descriptions of Temporary Teacher Training

Iinstitutes ( “Rinkyo” ) as being on the side of the line and having a strong complex because they
were not treated as an independent profession even after graduation. However, to what extent is this
true? This paper compares, analyzes, and examines the careers of eight individuals who were active
in the same generation as Chosaku SUZUKI who is my grandfather, and examines the differences in the
evaluations of graduates of Temporary Teacher Training Institutes and graduates of other institutions.
It should be noted that the evaluation criteria are based on the national evaluation criteria of Rank

and Decoration.
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