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Abstract: 

A wavelet radically changes approach for fault detection of energy provide circuit is 

presented. The wavelet seriously change is utilized to the healthy and faulty circuit under take 

a look at (CUT) to achieve transform coefficients. Standard deviation (SD) of transform 

coefficients are extracted to create a fault dictionary. The simulation result suggests the 

effectiveness of transform based totally technique for fault detection of the power furnishes 

circuit. 
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I. INTRODUCTION 

Fault prognosis is a common recreation in everyday lives. Fault detection and analysis of analog 

electronic circuits is nonetheless a vital phase of current modeling and designing process. The 

fault is the trade in the system that prevents it from operating in the favored manner. Every 

complicated digital gadget is liable to faults or failures. The identification of faults in an analog 

circuit is rather obligatory to make certain the reliability of the circuit. 

The fault diagnosis in the analog electronic circuit is greater difficult than digital circuits due to 

nonlinear effects, negative fault models, component tolerance and various diagram patterns [1, 

2]. Fault prognosis procedures are of many types, such as the parameter identification approach, 

the fault verification approach, the approximation approach, fault dictionary approach, the 

artificial talent technique and so on [3]. In general, the fault prognosis processes of analog 

circuit can be categorized as Simulation-Before-Test (SBT) and Simulation-After-Test (SAT) 

[4]. As both are procedural in nature the suspicious understanding of the functioning of the CUT 

is no longer mandatory. The signature can be suitably used to create a fault dictionary, which is 

the series of dimension of the community beneath distinct faults [5, 6]. Early detection of faults 

can possibly keep away from the harm borne out of the fault. The faults can be either brief 

circuit faults or open circuit faults [7]. 

Power furnish performs a crucial role in all digital systems. Fault detection in electricity grant 

circuit is critical to keep away from catastrophic conditions. Early detection of faults in power 

provide can radically help in the preservation of any misguided circuits to avoid catastrophic 

troubles due to fault took place in strength furnish and its variations. 
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The bridge rectifier is chosen as CUT and it is modeled and simulated in Simscape toolbox, the 

output is analyzed in wavelet toolbox of MATLAB. The preferred deviation (SD) of radically 

change coefficients are used to shape fault dictionary designed notably to perceive the fault 

type. 

A. WAVELET TRANSFORM 

Wavelet talent ‘small wave’. Its taxonomy as a wave can be allotted to its oscillatory nature. 

The wavelet evaluation includes analyzing a sign with quick period finite electricity functions. 

Thus the sign beneath investigation is being modified into some different illustration of a 

greater useful format. This sign transformation is referred to as Wavelet Transform. Wavelet 

can be maneuvered in 2 ways, translation, and scaling [8]. Mathematically, a wavelet can be 

denoted as  

 
Where, 

b = Location parameter 

a = Scaling parameter 

 

Generally, the wavelet radically change is used as a device to decompose functions or operators 

into various frequency components. The radically change is computed usually at a range of 

locations of the signal and for a number scales of the wavelet, accordingly filling up the 

seriously change plane. If the manner is accomplished in a easy and non-stop fashion, then the 

radically change is known as Continuous Wavelet Transform (CWT)[11]. If the scale and role 

are modified in discrete steps, the radically change is called the Discrete Wavelet Transform 

(DWT). The non-stop wavelet transform is described by using the internal product of the feature 

and foundation wavelet:  

 
 

Where  φ(t)  display fashion is a continuous feature in both the time area and the frequency 

domain known as the mom wavelet and the over line represents operation of complex 

conjugate. The essential cause of the mother wavelet is to grant a source characteristic to 

generate the daughter wavelets which are truely the translated and scaled variations of the mom 

wavelet[12,13]. To recover the unique sign show style x(t), the first inverse continuous wavelet 

transform can be exploited. These coefficients are obtained with the aid of the correlation of the 

characteristic and the wavelet carried out throughout the continuous translation and scaling of 

the wavelet. The era of fast algorithms calls for the development of discrete wavelets, which are 

usually section via part non-stop features [9]. 

 

II. METHODOLOGY 

 

The fault prognosis methodology can be divided into the following wonderful steps [7]: 

A. Formulation of a mannequin of CUT, which is a bridge rectifier circuit. 
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B. Applications of the wavelet transform for the fault-free as properly as a various fault 

condition. 

C. Building a fault dictionary by using extracting the fashionable deviation of radically change 

coefficients. 

 

A. CIRCUIT UNDER TEST 

 

A bridge rectifier as power furnish shown in Fig.1 types the circuit underneath check (CUT). It 

consists of 4 diodes D1, D2, D3 and D4. A capacitor of 1000μf, inductor of1mH and one 

thousand load resistor used to be used in the development of model [9].The CUT is simulated in 

Simscape and analyzed the use of Wavelet toolbox in MATLAB as proven in Fig.2 for the 

fault-free condition. The open circuit faults are simulated with the aid of putting off aspect 

whilst brief circuit fault is delivered through short-circuiting the component. These faults are 

categorised below catastrophic (hard) faults as shown in Fig.3. Parametric (soft) faults are 

brought with the aid of altering parameters mannequin in CUT as proven in Fig.4.  

 

  
Fig. 1: Power supply circuit 

 

 
Fig. 2 : Wavelet Transform of MCSA for Fault Detection and fault free response 
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Fig. 3: Wavelet Transform for d1-d5 open and high impedance Fault Detection 

 

B. SIGNATURE EXTRACTION 

 

The signature for every fault condition as nicely as for fault free situation has to be extracted to 

build the fault dictionary. This utilizes the statistical evaluation of transform coefficient[14]. 

The CUT consists of 4 Diodes, 2 Capacitors, single Inductor and load RL. There are opportunity 

of 7 open and 7 brief circuit single faults and 10 more than one (open and short) faults. The 

output response is analyzed the use of Wavelet toolbox in MATLAB. After distinct analysis, the 

Haar wavelet is used as wavelet of choice. The wavelet was employed at fifth level. The 

transformation is being followed by using statistical analysis. The SD was once chosen as the 

statistical parameter. Thus the fault dictionary is being framed via tabulating the SD extracted 

and output voltage for all fault conditions. The waveforms shown in Fig.5 are subjected to the 

wavelet and statistical analysis. 

  

 
Fig. 4 : Error Identification by Statistical Analysis of PSU by WTBT using MATLAB 

 



International Research Journal in Global Engineering and Sciences. (IRJGES)               

Vol. 1, No. 1, Mar-May, 2016 | ISSN : 2456-172X  

IRJGES | Vol. 1 (1) Mar-May 2016 | www.irjges.com 

 

103 

 

III. MATERIALS AND METHOD 

The mannequin of CUT was once formulated using MATLAB 8.1 Simscape. The output of 

which is subjected to wavelet analysis. 

IV. RESULT AND CONCLUSION 

The CUT is studied for catastrophic and parametric faults and fault free responses in a variety of 

locations. The analysis of responses is made with wavelet toolbox and the statistical evaluation 

is made to estimate SD of the special responses. Standard Dictionary of SD and output voltage 

of faults and fault free responses are framed. Responses of inaccurate circuit are in contrast with 

well-known signatures. It provides the sort of fault and fault region in CUT. 

The fault dictionary was created with Wavelet transform. The machine was capable of 

examining the faults. A novel approach for fault analysis helps make certain the able overall 

performance of the Circuit below Study. The suitability of wavelet analysis for the analysis of 

the fault has been illustrated. The proposed strategy is determined to be environment friendly in 

correct identification and isolation of faults the use of fault dictionary, however time taken to 

entire the process is title more.  

REFERENCES 

[1] WU, Xiao-hua, and Zhong-ke SHI. "Simulation Study of Fault Detection and Diagnosis 

on Three-phase Sine-PWM Inverter [J]." Acta Simulata Systematica Sinica 7 (2004). 

[2] Luo, Zhi-Yong, and Zhong-Ke Shi. "Wavelet neural network method for fault diagnosis 

of push-pull circuits." Machine Learning and Cybernetics, 2005. Proceedings of 2005 

International Conference on. Vol. 6. IEEE, 2005. 

[3] Wagh, J. A., et al. "Wavelet transform based techniques for fault detection of power 

supply unit." Int J Eng Educ 6.1 (2014): 47-50. 

[4] Prasannamoorthy, Venugopal, and Nanjundappan Devarajan. "Fault detection and 

classification in power electronic circuits using wavelet transform and neural network." 

Journal of Computer Science 7.1 (2011): 95. 

[5] Manikandan, V., and N. Devarajan. "Mathematical approach towards fault detection and 

isolation of linear dynamical systems." Int. J. Math. Sci 1.1 (2007). 

[6] Manikandan, V., and N. Devarajan. "SBT approach towards analog electronic circuit 

fault diagnosis." Active and Passive Electronic Components 2007 (2007). 

[7] Wagh, J. A., et al. "Wavelet transform based techniques for fault detection of power 

supply unit." Int J Eng Educ 6.1 (2014): 47-50. 

[8] Mallat, Stéphane. A wavelet tour of signal processing. Elsevier, 1999. 

[9] Daubechies, Ingrid. Ten lectures on wavelets. Vol. 61. Siam, 1992. 

[10] Mottershead, Allen. Electronic Devices and Circuits: An Introduction. Goodyear 

Publishing Company, 1973. 

[11] Lidong, Huang, et al. "Combination of contrast limited adaptive histogram equalisation 

and discrete wavelet transform for image enhancement." IET Image Processing 9.10 

(2015): 908-915. 



International Research Journal in Global Engineering and Sciences. (IRJGES)               

Vol. 1, No. 1, Mar-May, 2016 | ISSN : 2456-172X  

IRJGES | Vol. 1 (1) Mar-May 2016 | www.irjges.com 

 

104 

 

[12] Gao, Zhiwei, Carlo Cecati, and Steven X. Ding. "A survey of fault diagnosis and fault-

tolerant techniques—Part I: Fault diagnosis with model-based and signal-based 

approaches." IEEE Transactions on Industrial Electronics 62.6 (2015): 3757-3767. 

[13] Osório, G. J., J. C. O. Matias, and J. P. S. Catalão. "Short-term wind power forecasting 

using adaptive neuro-fuzzy inference system combined with evolutionary particle swarm 

optimization, wavelet transform and mutual information." Renewable Energy 75 (2015): 

301-307. 

[14] Gupta, Dipalee, and Siddhartha Choubey. "Discrete wavelet transform for image 

processing." International Journal of Emerging Technology and Advanced Engineering 

4.3 (2015): 598-602. 

 

 

 

 


