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VTG based Moving Target Tracking Performance Improvement
Method using MITL System in a Maritime Environment

Inhye Baek*, S.H. Arman Woo'"

ABSTRACT

In this paper, we suggest the tracking method of moving multi-objects in maritime environments.
The image acquisition is conducted using IR(InfraRed) camera sensors on an airborne platform. Under
the circumstance of maritime, the qualities of IR images can be significantly degraded due to the clutter
influence, which directly gives rise to a tracking loss problem. In order to reduce the effects from the
clutters, we introduce a technical approach under Man-In-The-Loop(MITL) system for enhancing the
tracking performance. To demonstrate the robustness of the proposed approach based on VTG(Valid
Tracking Gate), the simulations are conducted utilizing the airborne IR video sequences: Then, the tracking
performances are compared with the existing Kalman Filter tracking techniques.

Key words: Man-In-The-Loop(MITL), IR(Infrared) Sensor, GMM(Gaussian Mixture Model), Morphology,
Valid Tracking Gate(VTG), Kalman Filter, Wireless Network
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Fig. 1. Flow chart of the proposed tracking method based on the MITL(Man—In—The—Loop) system,
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Table 1. Valid Tracking Gate generate method

Algorithm 1. Valid tracking gate algorithm

Input: IR image I(mxn) of window(M xN), (me M ,ne N)

Output: MaskFilter of validate tracking gate

Initialization: MaskFilter(M x N)=0, Threshold 6,,,,, a, f

(k: Number of Detected objects, f: Number of Frames

do j« j+1
ifi>0
fori=1:0,

a,f:const)

5 nmv

Yoi€(l,...k],jel,... ]

1. Set D/ as
D! =[Cp,/, Cp,!, W, H]]
%Cpy!, Cp,! :Centroid of D!
% W, : Number of D] witdth pixels(1< W,/ < M)
%H/: Number of D/ height pixels(1< H/ < N)
. Compute the vaildate tracking gate size Vg/ for every D/ as

:[Cpx,/acpy(jﬂWaHi/}

[

=[Cp] —aW/ . Cp,/ - BH!, 220/, 2pH] ]

% 1<W <MI<H/<N
. Compute the MaskFilter as
MaskFilter(W) x H/)=1
i<i+l
end for
. return I’ (mxn)= MaskFilter = I’ (mxn)

% Input image returns the product of multiplications

w

I~

in the corresponding pixel on Maskfilter
else MaskFilter = I’ (mxn)

end if
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Fig. 2. Conceptual image of the MaskFilter generation: (a)Binary image of the window MxN and detected object
(b)Result of multiplications in the corresponding pixel on MaskFilter(red box).
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Fig. 4. Target tracking point : (a) Designation Point in IR binary image (b) Corresponding pixel coordination,
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Fig. 6. Experiment result comparison between binary images: (a) VTG method (No, of frame 232) (b)Kalman filter
Tracking Method (No, of frame 232 with clutter(redbox)) (c) VTG method (No. of frame 239) (d) Kalman
filter tracking method (No. of frame 239 with clutter(redbox))
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