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Implementation of Tongue Diagnostic Device for Home
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ABSTRACT

Tongue diagnosis is a non-invasive method for diagnosing symptoms and diseases in Oriental medicine
through observing the shape and color of a tongue. A highly reproducible tongue diagnosis system was
developed by photographing the tongue within a limited space. When subjects stick out their tongues in the
system, the operator takes pictures and extracts color and geometric information of the surface of the tongue.
The medical device for hospitals is bulky and heavy, making it difficult to use at home. For home healthcare,
we designed a lightweight device with the same functions. By installing a web cam with a short focal length
as front and side cameras, the width, height, depth and weight of the device were reduced to 15.0, 32.4, 37.5
cm and 1.84 kg, so it was movable. The device had the charging power of lighting, and the smartphone to
operate the camera and to store the images. Despite capturing images with both the tongue and the color
checker, the images excluding the color checker were displayed to the subject in real time and their
reproducibility was confirmed. The changes in health status over time will be observed in environments like

home or sports facilities through tongue images.
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Fig. 1. A tongue diagnosis device for a hospital

72 ¥sl7h 23, $A9) el Feal] ol
olol FUR 715-& 7H 4o} AAE el Zo]
Fasje). o] AToE el A% AR A5E Sla
Ao} AAE kA slsieh

= &
2.1 HAUS ZIYR|efe] v
S S]] A S AR Fol 48

¢

|
cm, ellA2] Fo] 40 cm, Z°] 40 cme|w], &|F=
ABS Ajdoln, ZEuke- o 1] kgolt) ARgo] F &ow
srotA Aok ke )9t FEFolth 1y 2).

A W2 8 Aol A dolwaiw, 32
Ao} 7|5} ARE & 5 = A 7PEl=s FLIR
AF] BFS-U3-16S2M-CSE 3|4 =7} 1440 x 10802]
el o I oGS uke 4 9= CCD ZHte]tk
24 A= 25 cm AEAT) 3o A% 9)x]9} 7|5}
ARE o 5 ol= 29 yhjele SAkE 1280 x 7209
22X el ARl ke 3 3 ARE =
Aslr] 2lslA Ao Zeo] 7plelE A=kt = 9lrk

FH8 A4 AME-SH= 5500K 2] LED sl=z2}
O|EE EA2] olellel] $IX|AAA 32| HHto] 2H
o] uAbgE ukE S =S Pl

2 2. A9 G4 A: 48cm, B: 40cm, C: 40cm, D:
43cm
Fig. 2. Specification of the device for a hospital
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Fig. 8. Monitoring screen of device for a home health-care
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Table 1. Means and standard deviations (SDs) of colot
components (color comp.) for each area of repeated tongue
images

(@) A} Z7 JaFe] Azlell 2ol Zed3t -5 (lattice)

Region Color comp. Image 1 Image 2 Image 3 Image 4 image5  Mean sD

Luminance 1065 10558 10433 10477 10364 10496 111

A Red 15532 15346 1514 15009 14788 15163 289
Green 781 7772 7686 778 7706 7751 052
Luminance 9478 9137 939 9243 9127 9275 1.55

B Red 13431 12932 13209 12841 12643 13011 311
Green 7022 6753 69.94 6926 6843 69.08 111
Luminance 10656 10368 10364 10448 1034 10435 1.30

c Red 16032 15676 15472 15651 15616 15689 207
Green 7567 7292 738 7423 7273 73.87 1.18
Luminance 9671 9563 9554 94 9329 95.03 1.37

D Red 14179 14021 13836 13405 13295 13747 384
Green 6958 6857 6932 6876 682 68.89 056

() A Sle A Ak B Zedgk 7S (no lattice)

Region Color comp. Image 1 Image 2 Image 3 Image 4 image 5 Mean SD

Luminance 106.5 105.58 10433 104.77 103.64 104.96 1m

A Red 155.32 153.46 1514 150.09 147.88 151.63 2.89
Green 78.1 77.72 76.86 778 77.06 77.51 0.52
Luminance 94.78 91.37 93.9 9243 91.27 92.75 1.55

B Red 134.31 129.32 132.09 12841 126.43 130.11 3
Green 70.22 67.53 69.94 69.26 68.43 69.08 1.1
Luminance 106.56 103.68 103.64 104.48 1034 104.35 1.30

C Red 160.32 156.76 15472 156.51 156.16 156.89 207
Green 75.67 72.92 738 7423 7273 73.87 1.18
Luminance 96.71 95.63 95.54 94 93.29 95.03 137

D Red 14179 140.21 13836 13405 13295 137.47 3.84
Green 69.58 68.57 69.32 68.76 68.2 68.89 0.56

Region Color comp. Image 1 Image 2 Image 3 Image 4 image5  Mean sD

Luminance 106.48 109.6 107.13 108.62 100.38 106.44 3.60

A Red 170.25 175.711 174.67 175.06 170.46 173.23 265
Green 74.01 75.94 72.73 74.66 64.75 7242 444
Luminance 92.28 97.11 96.72 94.82 937 94.93 203

B Red 14709 15737 15659 15079  153.03 152.97 424
Green 64.34 66.45 66.17 66.09 63.5 65.31 131
Luminance 10457 107.58 10487 10679  101.22 105.01 247

C Red 171.01 183.04 18454 18304 17501 179.33 597
Green 707 69.17 6433 67.96 63.71 67.17 3.05
Luminance 94.85 934 9035 89.78  100.92 93.86 447

D Red 161.95 168.47 163.21 152.88 198.32 168.97 17.34
Green 60.66 55.63 53.67 57.55 53.12 56.13 3.08
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