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[Abstract]

This paper proposes a tracking filter design method that rapidly removes false targets (miss-detections)
in image-based moving object detection and tracking while maintaining stable tracking of the true target.
The method continuously monitors the moving distance and direction of the target in consecutive frames to
remove tracking gates with irregular trajectories or distances. By dynamically adjusting the gate's speed and
expansion range based on slant range information, it achieves robust performance under varying distance
conditions. Overlapping filters are resolved by retaining only the highest-reliability filter, and a variable
threshold for final track selection, set according to the initial slant range, allows for more thorough
validation at greater distances and faster confirmation at shorter distances. Experimental results on real IR
and visible-light data demonstrate the effectiveness of the proposed algorithm in swiftly removing false
targets while reliably tracking only the true target. Comparisons with existing PDA filters confirm a

reduced false alarm rate and earlier target confirmation.
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I. Introduction
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II. Tracking Filter Design to Prevent
Miss-detection
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Delete low-confidence
Tracking Gate
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Extension Size
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Delete abnormal
moving Tracking Gate
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Tracking Gate

Track Gate above
the reliability
threshold?

Final Track Gate
Confirmation

Fig. 1. Tracking Filter Flowchart to Avoid
Miss—Detection
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Fig. 2. Detection/Difference Imaging for Moving Target

ITI. Function to Prevent Miss-detection
of Moving Targets

1. Monitoring Tracking Filter Movement for
Gate Management
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Fig. 4. Removal of gate by monitoring direction
of the tracking gate
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2. Adjusting Filter Speed and Expansion by
Tracking Distance

Slant Range : 3500m (distance, expansion size Control)

)

Slant Range : 2000m (distance, expansion size Control)

> |

Tracking Gate Expansion

L Moving Distance 1

Fig. 5. Tracking gate Moving distance and
expansion size adjustment using Slant Range
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3. Managing Overlapping Gates and Reliability

Overlapping I
check area

Delete Nested Tracking Gate based on confidence

Fig. 6. Remove nested tracking gate
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4, Setting Final Gate Criteria by Tracking Distance
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Fig. 7. Determination of final tracking
gate according to Track range

IV. Experiments
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1. Deleting Gates by Tracking Movement
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£ 13} o] A2 o2 A|Uele= 71x] 157] AAHDB) 1, AR QEA] 71101'54 30.77%7} 573 Alo| EZ molE]
o o] 5t Ao, oJAlul} ARl AR olet oekx] R FBE AICIES APSIE W, AE ANE 2V
(Miss-Detection) 3138 15.63)), At amz gt 7M1 B8 Zely £ 2o 822y 29 4 l3lon,
Ao E A 812Remove Track), o] Az]-upsr ol Cl2A B 34 Lot I, S5 B4t vigolyt
% Ema 93t Ao|E AW 312 (Remove =OIZ7F W2 YoM ohro] TEPVL oF A FR0) 22
Track(Movement)), & 4 Al AAE Aole 2 £ ARAME, 54 Al°IE AHE Sl =2_et AlolEY
(Remove Nested Track), 5]% 784 &40 Afgel =] #2A FEASS AT 4 AU

Y 4Frame Count), 72]1 2| x &A] & 25 77|
A7HR] ol's A2](Distance to Complete Tracking)
Jl=aigint. 1 At o) Al w74 7152 6l
a 2709 QA APIEE FUIE AAE & e,
5] 7tHj2t S50l Alsh 5¥-6¥1 DBoA= A&l QA

Jm oEL mju X

2. Removing Filters in Overlapping Cases
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Table 1. Moving/Stop Target Tracking Test Results
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Confirm Target 0 0 0 0 0 0 0 0 X 0 0 X X 0 0
Miss-Detection 7 8 12 20 11 17 9 11 11 11 5 35 41 24 12
remove Track 1 o | 7| 8| 4| 8| 4| 4| 8| 6| 020|323 ]| 12]a4
(no signal)

remove Track 3| 23| 6| a| s | 213|120l 7]|6]|c6]3
(Movement)

remove Nested a7 3| 7| 3| alala|l 3| 3|5 |8 al|s]|7
Track

Frame Count 185 141 335 | 416 | 385 | 326 | 202 | 215 | 452 | 204 83 200 | 344 | 616 | 185
Distance to

Complete 1826 | 1685 | 1315 | 1500 | 889 | 998 | 575 | 630 | 2500 | 1301 | 474 | 2500 | 2500 | 1093 | 1193
Tracking(m)
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3. Comparison with the Existing PDA Filter
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Table 2. Comparison of detection rate and

miss-detection rate by algorithm
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PDAF Ours ALG

53.33% 80%
26.66% 0%

x1.3 285

Detection Rate
Miss-Detection Rate
Average frames to
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V. Conclusions
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