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Tongue segmentation and tongue crack extraction of tongue

3D color point cloud
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Abstract: With the further development of modern tongue diagnosis, reasonable use of tongue 3D color
point cloud data has become a key step in TCM diagnosis and treatment of various diseases and obtaining
the objective and quantitative information. By combining modern 3D point cloud processing technology
with traditional TCM diagnosis experience, an algorithm for the Euclidean cluster segmentation of tongue
based on the Fast Point Feature & Color Histogram (FPFCH) eigenvalue and the region segmentation
based on normal of tongue crack extraction was proposed. The FPFCH eigenvalues consisted of the
extended Fast Point Feature Histogram (FPFH) component and the Hue (H) color component as the
discriminant condition of the tongue point cloud after the Euclidean cluster segmentation. The area was
segmented by judging the threshold of the normal line angle and the point cloud of the tongue crack was
extracted. A large number of experiments show that the algorithm can effectively complete the tongue
segmentation and tongue crack extraction, which provides technical support for the research of object
diagnosis of the tongue.

Key words: 3D point cloud processing; tongue segmentation; FPFCH eigenvalue;

tongue crack extraction; objectification of tongue diagnosis

s HEE.2017-06-14; fEI1THHF.2017-07-19
BEE£WA . = EFRHE S #1H (2012BAI25B05)
YEE B A . EME(1982-), 5, BIEEZ 14, 3B F O KOG RN J7 6 A9 5€ . Email:wang_peng @tju.edu.cn

S117004-1



aoh gk T2

% S1 & www.irla.cn % 46 %
B, AR AR P 6 s 20 A7 L5 B 40 7 A fr )
0 5l & BURLE  FPRHE W 5 25 B A S50 6 3

s R R E R OSSO ZE T, i
BEIZ W 15 AR BR T, i R AR A A IR 75 T
W £ Y A B BE AN AL DR RS TE P R
Mg R A2 R R EAHAAY  FER RS
BN R RE G AR 252 2 v RS N2 56 ) W LK R
AEFRET A A A 2, BAT —RE AN B B
PO ELEOR A S dUR R, [ A AR AR Z BT AL
MBS T2 F WL € R FefEfRiatse, H
BT, 5 TRVRF AR 20 AT B 32 20706 0 2 | AL s Y
T T RF AR A 125 R 0 A T L RS AL 3k Hor
T OIRRRAE I A2 151, 0 e A TR 25O 6 1 o A L o
Je S5 B EE A TE @A X, JF B R RER
I TR AR R B EE B, SRR B R 5 223 B
TifE . THEHLEGR o ik ™ 32 2R AT 1 ok B
BAMBLATR , 8o X AR BLR A 1 7 1 AT AR
Ak B B O S B T A R, 2R T AR A A
Dan I R S B NV - s 1 5 2 NI VA E~ 3 a1
R Snake B35 FIRF E BIE T H 20 #1175 R SR
W B T XA 2 T 7 VR, B IR T AR
it B 1 BRSO

{ER, e BN T A B = 4R R
N R SR DL T R B R 45 AN BEXT
THTRFAEREAT AR A IR, NI i o 3 TR (8 =4k
W BT I R R A T AL B, BB N RS
Wik Bt BAR R AN . WIIR T TR 6 =4 S5
P WOCH MR O = 4R 2 G, H2 RS
Hi — % & CCD $RAS ML i ROt AR . — 1> LED
MR — & RS 2 L 3P A2 R AR, Heh
R AL T U806 LR 25 136 B Y J5 125 EAT SR AR PLAN
YV AR AE , 16 LED IO A 84> R g it
FT HOEIETE R IR R GE 0 WAL SR ICE TR (8 =
Yk 5B, B 5E, 4TI LED OB OGIR , ZE R I i
MR R R f4 CCD B AS AL I 1H 19 7 (2 151
BT IR Ser B e e s HOR, T R BotHs , 7
LED B ICI, 45 s P G 1 L R 28, i
THT B = HEAR R, SR B ETE G BOR MR @ 5 3k
YT THI 5 2 B B 15 8 9 JHE A 6 O ) 2 [ A B A
DCRC, 58 18T R 6 = ZE 8 (x, v, 2)—(R, G, B)HI 3K

REAE XT i 5 B BE A 25 5 B E A7 R G0 AR i i 3
BB SR R Y 1A 14 5 = R AE Y ) FPFH A9 43AIE
(BB FTREZE AT, PR, SOl 5 8 2 T SRR AR
I FPFH 73 15 B AR SC A9 (3 H 23 i A
545 T — R BY R FRAE R R T FPECH, DL
TP BORSAN TR A4 5 2 RSHEATIX A3, R 1 6 BRI 75 T
P Ry € RS & NIRRT 32 '
Hg T —FP ST FPRCH A B 0 R R I A4y
AL B TR IX I 1 B SR U 12

1 EF FPFCH $EERRR R BEEMH S

R TR O =S B R B, B
AN AT R A s I R B ek, AR AR G
B AR R s SR, {ELR SR A A B AN T s G ) A7 A
WS IS S A B . DRI A = B AR
LE (PR R 2 B b o 3 R S E AT TR S BUR B
HEAT S, & 2GR AE G T oK 2 52 B R 4
FGE R, B 1 IR S R PI LG T R A —
Y 8GRI G TR = 4 S BE Ar A
B A, SCrR R 3T FPRCH HRAE 1 A Wk =X 3R 2543
FRIEIAT RS, AR E RS s S
HA B~ g FES, SRENVIG S o
TR ARG T IR S W 45 X = R 2k
(1) FPFCH ¢ AE (B 1 AN [R], 2 O (438 43 1) 1 = 3
P, 50 B R X I

P 1 WG T TR (6 = 4k 8RB0 R

Fig.1 Display of the initial 3D color point cloud data of tongue
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Fig.2 Diagram of extended FPFH component calculation
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Fig.3 FPFCH curves of different tongue point clouds and face

spurious point clouds
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Fig.5 Display of the 3D color point cloud data of tongue
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Fig.6 An example of the failure of tongue Euclidean cluster segmentation based on FPFH
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Fig.7 Normal region segmentation of tongue crack extraction results
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(b) 3D point cloud data of the tongue after segmentation of Euclidean cluster based on FPFCH eigenvalue
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Fig.8 Examples of the results of tongue segmentation and tongue crack extraction
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Fig.9 Examples of the failure of tongue crack extraction
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