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Proposal of high precision multidimensional measurement of tongue mucosa under
arbitrary environment based on time-domain correlation imaging method

Nakaguchi, Toshiya

3,300,000

0.2mm

This study proposed a "5D imaging method" that simultaneously realizes
spectroscopic images of the tongue surface, three-dimensional shape, and measurement of time
variation, and realized an imaging system that excludes the influence of the ambient light source
environment by modulating the 1llumination source. The lighting arrangement was optimized to detect
minute irregularities on the tongue surface using the photometric stereo method. A method to
calculate the normal of the shape was developed considering the reliability of the measurement. A
phantom model was created to evaluate the accuracy of tongue shape measurement, and it was confirmed

that the tongue shape could be detected as small as 0.2mm. To record the spectral characteristics
of the tongue surface, a multi-band imaging method was_investigated. As a result of collecting and
analyzing the tongue surface spectral images, we identified four main wavelengths that significantly
reflect the color change of the tongue surface.



5
@
DCI2
PC
@
(©)) 3
1
8
8 4
45
® 5
5
IRF(Inter-Relationship Function) TPR(Truncated Photometric Ratio Approach)
IRF

TPR



0.2mm

) 5

6) 5

100

)

®

20



4 4 0 0

Qichao Tang, Tingxiao Yang, Yuichiro Yoshimura, Takao Namiki, Toshiya Nakaguchi 25
Learning-based Tongue detection for automatic tongue color diagnosis system 2020
Artificial Life and Robotics 363-369
DOI
10.1007/s10015-020-00623-5
Gou Nambu, Takao Namiki, Toshiya Nakaguchi, Toshiyuki Tanaka 20(1)
Extraction of tongue coating area from tongue image for automated tongue diagnosis 2020
Journal of Ergonomic Technology 1-9
DOI
Tingxiao Yang, Yuichiro Yoshimura, Akira Morita, Takao Namiki, Toshiya Nakaguchi -
Synergistic attention U-Net for sublingual vein segmentation 2019
Journal of the International Society of Artificial Life and Robotics -
DOI
10.1007/s10015-019-00547-9
Tingxiao Yang, Yuichiro Yoshimura, Akira Morita, Takao Namiki, Toshiya Nakaguchi E102-A
Pyramid Predictive Attention Network for Medical Image Segmentation 2019
IEICE Trans. on Fundamentals of Electronics, Communications and Computer Sciences 1225-1234

DOl




8 1 1

Toshiya Nakaguchi

Imaging and Analysis of Tongue Picture for Healthcare

2019 International Symposium on InfoComm and Media Technology in Bio-Medical and Healthcare Application

2019

Tingxiao Yang

38

2019

2019

2019




60

2021

2021

2021

40

2021







