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New Algorithm of Determining the Floating
and Sinking Pulse with a Pulse Diagnosis Instrument

Sung Hun Kim, Jae Uk Kim, Yu Jung Lee, Keun Ho Kim, Jong Yoel Kim+

Division of Constitutional Biology and Medical Engineering Research Center Korea Institute of Oriental Medicine

The pulse diagnosis is an important and universally used method in Oriental Medicine. Since the traditional method
of palpating the pulse relies on the subjective sense in the fingers of an Oriental Medical Doctor(OMD), there has been
continued need for more objective method for pulse diagnosis. Recently, various pulse analyzers have been developed
to meet such objective palpation and interpretation. However, most of these attempts were not successful to replace
OMD’s own palpation by fingers. To improve the performance of the pulse analyzers, one should develop
machine-appropriate interpretations for the pulse images in the literature, in addition to the improvement in the
repeatability and reproducibility. One of such widely-used pulse images to be interpreted is the floating and sinking pulse.
The floating and sinking pulses are the two representative pulse images informing us how strong pressure one should
apply to obtain the maximal pulse strength. A previous study suggested a convenient and unified measure for the floating
and sinking pulses by defining the coefficient of the floating-sinking pulse(CFS). We found the original definition of the
CFS could be erroneous under some situations. To improve the performance, we introduce new CFS algorithm for
determining the floating and sinking pulse with a pulse analyzers(3-D MAC). To test the performance of the newly
suggested algorithm, we conducted a clinical study comparing the agreement ratio with the floating and sinking pulse
diagnosis by the OMDs. We found that, among the subjects who are diagnosed with having either the floating pulse or
sinking pulse, the new CFS algorithm showed 55.3% diagnosis rate and 73.0% concordance rate, which are about 3%
and 6% improvement in the diagnosis rate and agreement rate, respectively, compared to the original CFS algorithm.
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Fig. 1. PH-curve showing examples of a floating pulse and a sinking
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Table 1. Decision rules by OMDs for the floating/sinking pulse
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Fig. 2. Raw data of the pulse wave amplitude, measured for 25

seconds. Hold-down pressure is applied stepwise with each step varying for

every 5 seconds.
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Fig. 3. Average dip-to-peak amplitude of the pulse wave in each
step of the hold-down pressure.

TN

W

X:nir. X X:n;x 7"%"

Fig. 4. lllustration of the CFS(Coefficient of Floating and Sinking
pulse)

Xmax - Xmin

mins B 7K XL 2 A Ut X= Fof 2oto] AojR o

1343] o] 1:1]—\:”.9. 27}7\] 1:}790] 9\)\

& 2
mg
Erlr
o
%o
o

7HH (spline interpolation)S AH&-3}e] 1
HoehA] B 5 UL =, WAHL ol%s}ﬂoﬂ% ¥
JHEN)E AHSstEz a7 BAS ¢ 9lon Fig,
A Wske) 2717} HsE Al AR el R B
2 kA ¥AT 7)€ CFSE AHESHAl Hd o C
W Avoz gua Ho) LR7) BT,

S WAL, CRSE $AUE Bets wie] 44 @A

PAMe BRAE WAL T AL QA goba AA

HERE g g5 0 3, QAL RIS B
1

A} et A MEE ¥ Fa5HA A4

]
=
Q

- L,

X:nir. X X:IEX 7|-%|-
Fig. 5. An example susceptible to errors by the original CFS
method.

B 71E AN 54 0He 2AdE A
A A= A e S ARt 3-D MAC BR17]
£ o83t Fig. 2, Fig. 3% Z& 7Igtel 2 #sks 54 7,
Folatel B ks a2 2AReY] 9s) Fig. 64 H 7hY
A =Rs WMol Weke 1, 29 Age) FFo, AA =3S
We WerE 4, 5 Wete] R o2 Aste] 4 247 by
A =5 Wk AA =3 Wl Hete] Zolg B JA =
e w7 AA E3e Wi ko] AW Rulog A =3

§]

& 7} bA B wn wete] av Yoz wus
A},

OHOF .

=

7heY
Fig. 6. lllustration of the new CFS(Coefficient of Floating and Sinking
pulse).

YVi+Y, Y,+ Y
new CFS= ( —( ) @
2 2
Y, 2 e e Y, = 2u we Yy 2 4etl Uk Y, £5
tf et new CFSIL g0l o 2Ct 39 2% - 2r} 3o
Yoz M

- 1223 -



53
ox
Aol
o
B
Ho

ol 1w
o) $A1(210%), 200) <H(179%8), 60t FAH259), 60T o AH(51
) & 4657 oltk. JAAE= AE 57 HAFEH F4Y SFE =
aoH, 43 A 308 F% FHE A F ok AAA o
BE ZA AT 94 AY 59 o) FYA 2o ERE F,
#, He A IWE B A9 dd B 374 dds 74
z+ aHA st TP A 465 Foll A 2 o] R E Hito
A3 BAAGIE)AY B BEE BFED F9(1919),
w7 doEl7} gle A$@2H)S A9 18170 tate] R4S
Aot AT 18178 9 F, 9% E X< Table 29} 221 o]Fd
X 945 o] Huh oz g7m o] w0 & FojAle ol&) ks AT).
Fig. 82 gtojAte] gt §39 ek Aot
2 d7e dngdstdrd 92dr 2 AE A9 9

A 3|(IRB, 10903-01-02)%] 515 Hol FPst5Ath,
Table 2. Age and sex distribution of the subjects

o] LHA} 0f %} Al

20CH % 80y 174%

60CH 2y 5% 8

3 94 87 181

D) s 274 32 L P
s 242 943} 3D MAC 21718 AHgstanh of Wl
) S A7 ARl el e sl 7
ANEA ABOE 1 e Hgte] e AA
ol o Ao 43 aEF $9l A1
EREEERSEE
SRR CERE

o
rJ
1-0_1 X
iwéﬂ
& o
o
_rg&
_\;_t
=
S o
j&
fiﬁ
—_
m—ﬂ
ﬁzi
_L\|L§.°~‘
L'?L
J.‘é‘l"o}ﬂ_l

2 oE 158, BE 10022 B3ty
.5, 0, Be FRAASFY AFEE(scatter plot)E FE3] %7
S e 5, BE 0O Z AT o BE HIA 7 WA 71E CFSE

ol &3t o AdEHT FoWM HFEo /MY S0 BH

< e AT oF 152, BE 10022 Hsgeh 74 g &

Table 19] ojAte) 2w gt 512 20 813} new CFS &

ol®, a& Table 19] FoJAte] R AT 13 19 s|Fat=

new CFS o2 1% 79 3850 Zzt FA 5 0] gloh

2 ¥

AdE 77 181485 1007 l {Jr 5o 553%<] AH&S
et olom s vk 100% 5 73] F3lmo] ghejate]
o3} dx)8ke] 73.0%9 FFES UrEMh’i Fule) HiEe
764%Ho™ AW F3EL 64.7%A T} Table 32 1814 ol o

# 2o g Ao,

1T U MR A 4 18 ol §alel RPN pe
9 & Ak 1513 e s 2 B4 S0l 9
shel 519%9) Be&3 67.0%) BFEL Ve ok, Al
39 ¥A9 B WY IE ¥A9 B WYY BUE9
HgolA o Fe A3%E vl 72 e ovidn

Table 3. Result of determining the float and sinking pulse by the
new CFS method

T+ A JhE = W B2l i HEE

Z24H RE BEASE > 15 24 18 6 75.0%
ZB X D AL < -15 3R 23 9 71.8%
f,tl,x" '=’x|71|_,_q:1 o

{ BT 100 OjAlel He 27 21 6 77.8%
= 2K BEH S .
143t o0 ojstel eV " 6w
%l 100 73 27 730%

EHY 220w At
512(12%

Fig. 8. Pulse diagnosis rate by oriental medical doctors.
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