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I. INTRODUCTION

In order to design a resilient system with multipensors,

one of the importanthings we should consider is the sensor

fusion model. Two main classes of sensor modelsuswally

consideredprobabilistic [1] and abstract [2]. The difference
between two models is the assumption of noiseildigton. In

the former, it assumes the pre-designed noiseliitiins (e.g.,
Gaussian). In the later, it less assumes noisghdigson. In the
typical environment, the sensor noise usually fedla certain
noise distribution. However, the former model migbt work

well in practice under the certain environment ada@e

number of noise factors can easily affects thecof noise.
Therefore, we propose a noise adaptive system véxploits

the process of switching between the abstract apioapilistic

model according to the measurement distributions.

Il. PROPOSEBYSTEM

A. Noise Adaptive System

The proposed system exploits both the abstract
probabilistic models in accordance with the measerg
distributions as shown in Figure 1. Since the ndis&ibution
could be changed by external factor, we want toeraknore
resilient system by using both two models. In theppsed
system, we design an abnormal analyzer as an azlydol
that determines whether the distribution of measwalues
follows Gaussian or not. If the estimatetistribution is
Gaussian, our system uses a probabilistic modeifarat, an
abstract model is used in order to generate thédtresensor

fusion For our experiment, the unmanned ground vehicle is
used to measure sensor values (Encoder, IMU and) @GPS

shown in Figure 2. It has the maximum speed of 2and the
data can be gathered by driving it on straightdine

Ill. CONCLUSION

In the sensor fusion model, the abstract and fitistic
model are generally used. However, each model duaé the
different performance in various environments (i.¢he
distribution of values is not Gaussian). Therefave, propose
the system using the both models according to iteilzlition
of values. In case of Gaussian distribution, theesy uses the
probabilistic model and if not, the abstract modelused
instead. To determine whether the distribution &u&sian or
not, the statistical schemes can be applied fospstem.
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Figure 1. Structure of Noise Adaptive System.

and

We expect that the proposed system will provideltatter
accuracy and be more resilient against effects hanging
environments than the system that uses a singlelmibadan
be also used for the systems using multiple sertsoobtain
the stable value in various environments.
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Figure 2. Unmanned Ground Vehicle Called Jackal.
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