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Abstract— Every field of engineering is influence by wavelet 

transform which give analysis of signal in both time and 

frequency domain.in this paper various application of 

wavelet has been discussed in medical like spackle removel 

in ultrasound image, Detection of the third heart sound, 

Otoacoustic emissions and improved pass/fail separation, 

enhancement of the ST-segment, Detection of life-

threatening cardiac Arrhythmias, enhancement of signal- 

averaged electrocardiograms. Wavelet transform is proved to 

be useful in medical field for signal processing of non-

stationary signal over fourier transform. 
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I. INTRODUCTION 

For signal analysis to analyze its constituent, Wavelet 

analysis and Fourier analysis is two popular methods. 

Difference between Fourier and wavelet is that Fourier 

transform convert into sine waves of different frequencies, 

the wavelet transform convert them into its "wavelets". Time 

and frequency domain correlation is required when we deal 

with the signal with non-stationary nature. The Fourier 

transform, provides only information about the frequency 

domain, whereas the wavelet transform time and frequency 

domain information. 

II. WAVELET USE IN MEDICAL ENGINEERING 

Gupta et.al (1) has used the wavelet transform in speckle 

reduction  in medical ultrasound  images.the method is based 

on thresholding of wavelet coefficient by scale parameter of 

noice and sub-band data of noice free image standerd 

deviation, of logarithmically transformed medical ultrasound 

image.gaussian distribution is used in this method. This 

medical image processing result better diagnosis. 

p.hult et.al (2) has used wavelet transform for 

detection of third heart sound. this  sound  can  appear  in 

patients  with  heart  failure. It is low amplitude and low 

frequency as compared to first and second heart sound.in this 

method signal has been obtained from phonocardiogram and 

ECG signal is used.time domain parameter has been 

calculated from ECG signal. To extract  the frequency content 

of  the third sound, a bank of  a large number of constant-Q 

bandpass Bessel filters, followed by low-pass  filters  for  

envelope  detection is used. The method described in this 

study is shown to be capable of detecting about 90% of  the 

third heart sounds without using any other input than the 

phonocardiogram picked up by the microphone. 

Transiently Evoked optoacoustic emissions 

(TEOAEs) are low-level sounds produced by the cochlea in 

response to  short  acoustic  stimuli  and  recorded  in  the  

external  ear  canal.  The TEOAE signal has been found useful 

in clinical practice, as it is usually present in the normal 

hearing  ear  but  absent,  or attenuated,  in  the  dysftmctional  

cochlea. Several studies have shown  that  the  signal-to-noise  

ratio (SNR)  is  critical  for  achieving  an  acceptable  

performance of the  TEOAE  test. Reduction of the noise level 

in recorded data can be  achieved by  various  approaches,  

e.g.  careful fitting of the probe in the ear canal,  adding more  

sweeps  to the  synchronous signal  average,  and  

enhancement of mission-specific  features relying on the  fact 

that  signal components exhibit a  frequency- dependent 

latency. The present method is based on the discrete wavelet 

transform (DWT) for the  decomposition  of  subaveraged  

TEOAEs  into scales.  The decomposed signal is  subjected  

to  non-linear denoising and  time windowing  of each  scale.  

Crosscorrelation coefficients are then  computed  for  the  

subaveraged  and processed  signals  in  three  different  

scales.  Finally, the cross- correlation  coefficients  are  

averaged  and  used  as  a  decision parameter  for pass/fail  

separation. 

K.  L.  Park et.al(3) has used the wavelet transform  

in denoising  the  motion  artifacts  and  to  measure  the  ST-

segment. THE STRESS ECG, which is  a  non-invasive 

method  to  acquire ECG  signals during exercise, is widely 

used  for investigating a patient's  coronary disease  such as  

ischaemia or infarction. The exercise usually  starts  at  a  low  

workload,  and  the  load  is increased  progressively,  using  

a  bicycle  or  a  treadmill.  The stress ECG is often  

contaminated  by  noise,  such  as  baseline wandering and 

motion artifacts due to respiration and muscular activities 

during exercise testing. The most meaningful parameter of 

the stress ECG is the ST- segment, rather than the QRS 

complex. We designed the WIF, combining the discrete 

wavelet transform and the interpolation technique, for the 

elimination of motion artifacts and emphasis on the ST-

segment. First, we decom-posed the simulated noisy signal  

into  high-frequency components,  called  the  detailed  

signals,  and  low-frequency components,  called  the  

approximated  signals. Motion artifacts are predominantly 

found at  higher  frequencies,  caused  by increased muscle  

activity and mechanical  forces acting  on  the lectrodes  

(AFONSO et  al.,  1996).  Among several frequency 

components decomposed by the wavelet transform, most of 

the motion artifacts are included in the high-frequency  

components, such as D1,  De  and D3  that are  the detailed  

signals  at the  first, second and third levels. Amplitudes of 

D1, De and D3 in the low-frequency  range of  an ECG  

signal,  such as  the  ST-segment,  are bigger  than  those  of 

other detailed  signals.  The high-frequency components D1, 

De and D3 are accidentally caused by the measurement of the  

ST- segment. For enhancement of the morphology of  killed 

signal A3, acquired by wavelet  transform using the Haar 

wavelet,  we  applied  the  interpolation  technique  to  A3. 

III. CONCLUSION 

Wavelet transform has been used in various fields Data 

compression, Signal processing, image processing. Signal 

processing field has application for Blood-pressure, heart-

rate and ECG analyses as discussed in this paper. All these 

application areas are having signal of non-stationary in nature 

otherwise for stationary signals Fourier transform has proven 
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to be effective. various type of wavelet transform method like 

discrete wavelet transform (DWT), Haar wavelet transform, 

thresholding wavelet transform are studied and proved 

effective in the field of medical image processing 
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