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Despite the simplicity of processing, a conventional 2038 ZZAOE ol ALAHE ¢ £ AL do)= oz
zutocorrelation function(ACF) method for the precise RE3&n 3t AN A&Fry] FAexE ¥ £ ¢cl =3t
determination of fetal heart rate (FHR) has many problems, In #gtat A1Zcf ZFZH|(SNR) oM Aprjatst fi=dos s AHst
case of weak or noise corrupted Doppler ultrasound signal, the A1&F7]& %& 4= 9loL}, SNRo] YA L} Az £4ilo] 9dSd
ACF method is very sensitive to the threshold level and data ACFE #-73§}3)c} BVE T ol Atso] Ailoa{i= HIW 3]
window length. It is very troublesome to extract FHR when ~ udAlgtc} B3 ¢4l 345 ojuf2] efololir Efoje] &2 Y ST FHR

there is a data loss. To overcome these problems, the high

resolution pitch detection algorithm was adopted to estimate
the FHR. This method is more accurate, robust and reliable

than the ACF method. With a lot of calculation, however, it is

impossible to process real time FHR estimation. This paper is
real time

presented a new FHR estimation algorithm for

processing,

I. A

rh

elofe] vt A& YHS IVH2E AR AR U
tlobd & ol &tte Bz A% elote] Y W3 L

o
Ly

fr

Aredst
of @ojalt H7MY 4B F7E HPSA L& PUS] A
toZ2et Fa 3R PEe BEAQ PE(invasive

method) © 4] ¥t AlWabA3l 1P 4] wjRol BAY
#$ slolt wWalx) A2 Meoln ZHsh= 2
2loix 2 gt of BFA wWolt

B PYs 280 £8

35
»
re
oL
143
o,
52
o

el 27 AR 4 (Autocorrelation function)& o] &3l

shgol wel slelxlm ook U771 Jut o] we AN ¢
wolx A8F/E BE © UFY AW oyl WAF w3

AE 3 ubydolr] wlEo) de] Aol ulel e ot

Arefofl mie}l A2 F7] &3 a7} vrepubn &2 A7 (Vindow size)

a1 & o] &alo] o] Lelyit). 712 ACFe] ©b
& 8oty oyt ¥k 1)

2

%% 7}= Data window length2} 41
Zo} SNRo 2]Z%c} Window length7} AW A& & ANE
7L F7] Wil ggo] Lolx Hrh 2) Ay
Window 3ol ofadgo] EAYct o3t FindowdE HAFsICiets

e

Windowe] Z2}7} ACF Index7} Z7 1 oflmlet Az} oo & sHA
Heh 3) F71Z 3 dlolel &alel £ d¥e ek 4) AW
A WAL 53] 21F 2 SNRe] vt2ul Threshold levelo} oizistc).

oletzte EAF L siFstn FHA efop

HEE F&sted 2

4 MRS ¢TSS HEPhE o wye Ak Brl AY
3 W7 & 33 oot datake] ylol AA|zh Azlef FA |
th. 23y M P& daBold dizE Foly] ¢ AMEE
U B ALt o] drEEol JE] MEAE] HE TEA
Aol 233t el EUS Rt
. 234 efolidl & 2

Efotid & ME Slmiing] (Isniknz)®] WEIE t}&3} Zo] A2
th.

Slniinz] = (Sar. """, Sateke, ", Sa2)T § k=0,1,7 " ng-ny

Si = S(t+to)le=ci-tyT ¢ i=1,2,7 " (1)

S axtyl e Xa(io) = (1,7, %) T8 Yalio) =

N
(yi."".y5. ".yn) 2 HYSIA E@YC}

n{io) = S[l:n}, Ynlio) = S[n+1:2n) (2)
71 ioe AZEPHAL too] thyt MEAxjolth t=toollM 3 3



AN E A8 el s 22 S35

+F7) Noe FFolatztso x|yt HAHZE T3]

n 2
Z [ x5 - altolyy]

j=1
No = argmin C= (3)
n,a(to)>0 n 2
PO &
J=1
AlAAQ F7)7 Nox Nain < n < Npax B0l tidle] 2atch &l

ojAl &27) 71 1,5-3 Hz Ajole) tg #Hom
duf, 800(2400/3)0] 3 Nmax +1600(2400/1.5)
3)2) aHsh= X 2t Vo REIEUASF o
oM Hujzteg Fict

No = arggax PalXa-Yo)

WEF7) Fs=2400Hz
) olth A
(XnYn)% [Nminmeax]

Nmin 2

(4)

Noin £ 0 S Noax
OnlXa-Ya)=(Xa-Ya) /| Xal - [¥a] ©]3L, (Xa-Ya)E HE{8] viF o}, [Xl
gt Yol #El8) Normg UEhATL!Y BERBAL pnlXeVa) S
n o] Nen olM New ZHA  Eje] A3} Norn® AAMSIE=T] oju)
A3} Norngt-2 ol BE nmict ubE s Aitsjop girt

. AAZ Eold & & dad

in

WAl 77 ejold 22 HbE dAto 2 Aatare] golzlA R
oh olofE2 WHE dilg HEAOoR ZolY] ¥ dneEE A
ARtk AF 2 Nl UolElR §E HAE FYU o, N, oA

Nex 7HA] (Xa-Ya), [Xol, 2213 Yol o] 2E & E1 F o] A
At 2L dolelrt dHHY (Xa-¥a) [Xal, T2l (Yol 9

TE Nan oA Nax ZF ARSEA "ok o] W (eva), Xl 2
2l |Yal o 2 AR dolElE AT Umz] R ofn]
oA 73 A3} FHHUCE olALL FHY dialg Fol7] 913}
o olde] ¥ FES AL AME AR E YW Aiste] A

Byt
N | N | Nt | N |
(X-Y)ain | (X-Y)nuinn (XY )Noax | (XY nuax
ﬁlilin.; - |;| h; 21 IX | ma-1 {X e
Whan | ¥l Wheoot | ¥
 E1 Ee dojE uw
Table 1. Assignment of memory data
A" e Adste AL ohgt 2ok 2 13 Pol ¥
=g AZE ol ALY MIAUE X, v o} WA HIUE X

YR BARC

23 1o)A WAl HEuU (X-Y)'2 4(5)8} o] ofd e
A (X-Y) el Redal gk A-BE AR Uniz]| e 54 ez
ojde (X-Y) Ztold A-BE wl A12E 3 B-CE Cshd FYCh

(X-¥Y) = (XY) - A'B+ B-C = (XY) + B(C-A) (5)
R Norm |X]" 2 |Y|'& b wpg ez A(6) I A(T)E BYEH
o, olAHe ZloAH HeEE HEE ma ANEL US tHLEA
Rl is=

xY)

Ixt vl

(XY % v

x|

x| v
A B ¢

I8 1. =59 YUy

Fig. 1. Doppler input signal
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Fig.2. Asignment of input data buffer
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Table 2. High resolution pitch detection algorithm
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Table 3. Real-time high resolution pitch detection algorithm
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