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[Abstract]

This paper proposes CSRDCF BD, a novel extension of the CSRDCF tracker that addresses the
limitations of spatial reliability modeling through adaptive filtering based on the Bhattacharyya Distance.
The proposed method dynamically adjusts the weighting of binary masks by measuring histogram
similarity between the foreground and background regions. This enables more robust filter learning
under challenging visual conditions such as occlusion, background clutter, and illumination variation.
Quantitative evaluations on the OTB100 and VisDrone benchmarks demonstrate that CSRDCF BD
consistently outperforms the baseline CSRDCF and other state-of-the-art trackers in terms of both
precision and success rate. Furthermore, CSRDCF BD exhibits superior temporal stability, as evidenced
by its performance across attribute-specific and sequence-level analyses. These results confirm that
refined spatial reliability modeling combined with adaptive filtering strategies can significantly enhance

the robustness and generalization capability of correlation filter-based object tracking systems.

» Key words: Object Tracking, Correlation Filter, Spatial Mask Reliability, Bhattacharyya Distance,
Adaptive Filtering
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Fig. 1. Overview of CSRDCF_BD approach.
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Fig. 2. BD vs KL with OTB100 Shaking
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Table 1. Attribute Definitions and Coverage in OTB100 and VisDrone Benchmarks

Attribute Definition 0TB100 VisDrone
v Illumination changes affecting appearance Illumination Variation
SV Scale changes due to distance or zoom Scale Variation
0ocC Parial or full occlusion by objects Occlusion \ Occlusion (Full/Partial)
FM Fast target motion Fast Motion
LR Low spatial resolution Low Resolution
oV Target leaves camera view Out-of-View
BC Cluttered or similar background B. Clutter” B. Clutter*/ Sim. Obj.”
DEF Non-rigid deformation or shape change Deformation Aspect Ratio Change
IPR In—/Out-of-plane rotation of the target In-/Out Rotation Viewpoint Change
MB Blur from motion of target or camera Motion Blur -
CM Viewpoint shift due to camera - camera motion

* B. Clutter: Background Clutter / * Sim. Obj.. Similar Object

Fig. 4. OTB100 Dataset Track Result of 4 video sequence
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Table 2. OTB100 and Vis Precision/Success

Tracker 0TB100 VisDrone
Pre” Suc” Pre” Suc”
CSRDCF_BD 0.731 0.564 0.786 0.544
CSRDCF 0.725 0.555 0.785 0.558
LDES[15] 0.718 0.553 0.731 0.525
SAMF[13] 0.726 0.551 0.752 0.504
BACF[14] 0.744 0.546 0.768 0.545

* Pre: Precision / * Suc: Success

V. Discussion
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2. Attribute-Level Performance Analysis
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3. Limitations
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