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Abstract 

This paper discussed a novel method based on Random Allan variance for investigating the 

noise developed by inertial sensors. In this new Allan variance method is used based on 

selecting the random variance have been entrenched in recent improvement by means of 

simple classification and time series methods. These methods are limited with the level of 

noise produced by the sensors with respect to limited data availability. The proposed 

technique used with proper understanding the full length of data including the random 

variable which include all the possibilities. Implementation of the proposed scheme is 

confirmed with mathematical imitation for diverse set of numbers.  
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I. INTRODUCTION 

The vehicles position and its travelling 

characteristics are often identified through 

integrating a proper sensor. Entire sensor unit 

represented as an inertial measurement set. This set 

often mislead to different type of noises present 

inside the sensor unit getting the data from real time 

physical systems. The regular procedure is followed 

to improvise the data collection from repeat process 

which is complicated. Combining the noise 

detection and improvising actual situation and 

rapidity productivities. The variation in the noise 

and actual measurement often reduce inner 

partialities of integrated noises each steps of 

matching. Initially, the possible output and their 

corresponding noise production on taken from the 

datasheets. This information is adequate to produce 

a prediction data for identifying solution with rapid 

solution. For the analysis, the noise-data analysis 

model is developed and going for different power 

level and solving using Allan variance. But the 

demerits of the proposed scheme is limited to the 

specific limitation of poles of the transfer function 

and perform the non-linear processing which the 

process very tedious. Alternatively, many time-

series methods changed from deterministic method 

to Non deterministic [1-3]. This is equivalent to state 

the random variance range for the limits of error 

from generalized expression. Moreover, the scheme 

is producing the limits of the error based on 

probability density function. This new method is 

capable of addressing different variation in step by 

step incremental process. It is very situated for the 

wide range of supporting errors and also match with 

minimal loss of the extracted data in the statistical 

manner. This variance method extracted the 

individual frequency range in case with individual 

limits[4-6]. Though this randomized Allan variance 

indicating the improvement of the useful error for 

the better data extraction from the sensors[7-8]. 

Each unique response taken into an account for 

doing in generalized manner for comparing the 

improvement of individual spectrum must match 

with standard noise removal schemes is already 

proposed works. The full analysis based on the 

range of probability density function which gives the 

variance level. The section 2 clarifies the general 

noise development in inertial sensor. Study and 
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outline of proposed random Allan variance scheme 

explained in section 3 and Confirmation and 

explanation of the proposed scheme also explained. 

Furthermore, possible advancement of the new 

scheme is detailed in conclusion section. 

II. NOISE DEVELOPMENT IN INERTIAL 

SENSORS 

The output signal taken from general sensor is 

specified as 

i i iy mx = + (1) 

Where the y represents the sensor output, x 

represents the actual input detect by the sensor, m is 

linearity constant varied for each type of the input 

and  is indicate the error of the sensor which reduced 

by means of proposed scheme. Both m and can 

solve with deterministic and non –deterministic way. 

The proposed analysis solve only in the way of non-

deterministic method by balance with two 

parameters in random variance. 

For difference sensors the value in all the dimension 

predefined as 

( , , ) ( , , ) ( , , ) ( , , ) ( , , )p q r p p q r q p q r r p q r p q ry m x m x m x = + + + (2) 

These individual output is affected in each directions 

or dimensions with combining producing the error 

which can represented in terms of matrices as below. 
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  (3) 

The possibility of applying the random variance is 

wide range between in individual sets as of 
rpq , 

pqr  and
qrp ., 

III. RANDOM ALLEN VARIANCE FOR 

SENSOR NOISE DETECTION AND 

DISCUSSION 

The Random Allan variance initially used for 

performing the error elimination in small sensing 

devices. In this paper, the sensors errors eliminated 

by means of simple straight equations always with 

the value of small error . The sensor data already 

collected from the real hardware and loaded into 

simulation system which includes the error 

components is shown in Figure 1.  

 

Figure.1.  Data variation loaded from the sensor 

for small range of time with error included 

 

Figure 2.Seperation of one side randomize 

varidation in high end side 

The Figure 2 and 3 repesents the seperation of 
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random variation on the end of low and high leads to 

the value of further expansion is achieved through 

randomization of the probability density functions. 

 

Figure 3.Seperation of one side randomize 

varidation in low end side 

 

Figure 4. Complete seperation of proposed 

random allan variance from the sensor input. 

From the Figure 4, the novel random Allan variance 

method is validated using mathematical simulations. 

The results shows that up to 85% of the error are 

isolated from the actual data scheme which 

previously 62% as mentioned in [2].  

IV. CONCLUSION 

This random Allan variance method show that the 

completely independent scheme executed a new step 

by step procedure for improving the sensor signal 

error free upto 85% of level. The noise is presented 

upto prescribed level and almost the puredata is 

extracted. This scheme may verify with actual 

number of data in the future.  

REFERENCES 

[1]. Guerrier S, Skaloud J, SteblerY, Victoria-Feser 

M-P. Wavelet-variance-based estimation for 

composite stochastic processes. J American 

Stat Assoc. 2013;108(503):1021-1030. 

[2]. Jurado J, Raquet J. A common framework for 

inertial sensor error modeling. Proceedings of 

the ION Pacific PNT, Honolulu, HI, USA, 

May 2017; 725-740. 

[3]. N. Vinothkumar,.V.KumarChinnaiyan, 

Pradish.M and Prabhakarkarthikeyan, 

“Recommend cascade structure multilevel 

inverter with reduced power electronic 

components”, Electric Power Components and 

Systems, Taylor and Francis publications 0(0), 

1-6.  

DOI.doi.org/10.1080/15325008.2018.1496370 

[4]. N. Vinothkumar,.V.KumarChinnaiyan, 

Pradish.M and Prabhakarkarthikeyan, 

“Multilevel Inverter Structure using Single 

Source and Double Source Module to Reduce 

Power Electronics Components”, IET The 

Journal of Engineering, pp. 1-10, March 2017 

(DOI:dx.doi.org/10.1049/joe.2017.0068). 

[5]. Vinothkumar N, Viswanathan T, and 

Mathankumar M, Intelligent street light 

controller with security system, IJITEE, 2S, 

2018, 1-6 

[6]. Vinothkumar N, Sequential Quadratic 

Programming (SQP) Based Selective 

Harmonic Elimination for Multilevel Inverter, 

IJITEE, 2S, 2018, 94-98.  

[7]. N. Vinothkumar, V.KumarChinnaiyan and  

Pradish.M “Comparative analysis of SHE 

techniques for seven and nine level inverter 

with CSA, PSO and SA algorithms” Journal of 

electrical engineering (Communicated) 

[8]. N.Vinothkumar,V.KumarChinnaiyan,Pradish.

M and Prabhakarkarthikeyan, “Simulated 

Annealing Based Selective Harmonic 

Elimination for Multi-level Inverter”, Elsiver 

energy procedia, 17C, pp. 790-796,2017 


