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A Survey on Moving Target Indication Techniques for Small UAVs

: Parametric Approach
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ABSTRACT

In this paper, we survey the Moving Target Indication(MTI) techniques for small UAVs.

MITI consists of image alignment phase and frame differencing correction phase, and image

alignment has two ways of parametric approach which is mainly focused in this paper

and non-parametric approach. Since small UAVs are operated in the low altitude, the

parallax is considerable and the epipolar geometry is applied to compensate the parallax.

The related works and future works are presented.
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MTI system of RQ-11 Raven[2]
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time t, (c) Warping of the image (a),
(d) Difference image [4]
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MTI *

MTI finds moving target by analyzing changes between former/current image frames.

e Image alignment and correction of differencing Image are the core parts.

! )

A )
Image Alignment Differencing Image Similarity Computation Feature
e Unifying the perspectives of the images. e Differencing image from aligned images Pearson . ° Co.rner
indicates where is moving target Tanimoto Measure *  Gridnodes
gtarg Stochastic Sign Change e  Userdefined points
R~ Parametric Approach FalseAlarnlGaracae Deterministic sign Change
Kendall's Rho

e  Kinematic model between camera and
object is concerned.

e  Displacement equation
U(X,p) = a, + @, X+ ayy + a,x’ + axy

v(x,¥) =a, +ax +a,y + axy +agy’

N Translation Model

e Only considering the horizontal displacement and fixed depth.
e  Optical flow is represent translation model.

u(x,y)=a, v(x,y)=a,
e Residue error caused by the parallax must be compensated.
I Affine Model

e Rotational motions are neglected.
u(x,y)=a, +a,x +a,y

v(x,y)=a, +ax+a.y

= Moving Planar Surface Model

e All camera motions are considered.

e  Translation and rotation are calculated and these can be considered as
alternative navigation information.

e  Computation loads are large.

considered.

Non-Parametric Approach

e  Non-parametric approaches are applied to SAR MTI.

Fig. 4. Schematic
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e  False alarms are caused by noise,
simplified model, strong parallax.

e  False alarms are corrected by
applying epipolar constraints.

e If camera motions or time gap of two images are big, the parallax is must

Greatest Deviation

Ordinal Measure

Correlation Ratio

Shannon Mutual Information

e  F-Information Measure

Related Techniques Future Works

N~ Pyramid Structure L = T
eural Networ|
e Hierarchical pyramid structure

for fast moving object with low .
computation power.

e Pyramid Lucas-Canade optical
flow

Can reduce the computation load of
camera motion estimation.

N Machine Learing

N~ Camera Calibration
e Canbe adopted to track the moving

target persistently by cumulating the
observation data.

e Lensdistortion compensation

I~ Sensor Fusion
e IMUis employed for the camera
motion estimation. —

Analog Circuit

[~ Vibration Cancelation e Thesignal of image sensor can be

processed by analog circuit like plot
processors of early developed radar
system.

e Removing jitter by selecting
relatively accurate features

~ Noise Filtering

e  Filters are employed to
neutralize the noise.
e Wienerfilter

diagram of MTI
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