
Beyond accuracy: Tracking more 
like Human via Visual Search



Short-term tracking

(STT)
Global Instance Tracking

(GIT)

➢ Short sequence

➢ Remain visible

➢ Perceptual level

➢ Longer Sequence

➢ shot-cut and absent   

➢ Cognitive level

Background Introduction
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• Task Definition
• {Short-term → Long-term → Global Instance} Tracking

Long-Term Tracking

(LTT)

➢ Long sequence

➢ Temporary absent

➢ Partial cognitive level

• LTT (featuring “absent”) and GIT (featuring “shot-cut”) disrupt the continuity of 

trajectory and apparent information of the target. 

• The requirements for machine capabilities gradually rise from the perception level to the 

cognition level. Therefore, it is considered a more realistic simulation of the real world

• We combine these challenges into the “Spatial-Temporal Discontinuity challenge" 

(STDChallenge) of the target.
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Goal: 
Evaluate 

machine visual 
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based on 
human 

baselines.

• We try to address the STDChallenge from the perspectives of environment-

executor-evaluation mechanism.

• Environment: To address the lack of STDChallenge representation in current 

datasets, we developed a dedicated video environment.

• Executor: To overcome the limitations of motion consistency assumption in 

mainstream algorithms, we designed a tracker inspired by human visual search 

that integrates both local and global perspectives.

• Evaluation: To improve the accuracy of intelligence assessment, we introduced 

human participants in the benchmark and applied Visual Turing Test to precisely 

evaluate algorithmic intelligence.



• CPDTrack

• Central Vision：Drawing from the Central-Peripheral Dichotomy (CPD) theory, the 

central vision is modeled as a Gaussian distribution. The region is cropped and resized to 

a specified dimension.

• Peripheral Vision：In line with the CPD theory's concept of peripheral vision, the 

current frame is resized to match the size of the central vision.
4

Executors
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Benchmark

• We extracted sequences containing the STDChallenge from the LTT and GIT tasks to 

create the STDChallenge Benchmark, reducing bias from any single dataset.

• Additionally, we quantified the difficulty of the STDChallenge, taking into account the 

challenges of “absent” and "shot-cut" within the sequences.
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Evaluation

• Equipment Adjustment

• Testing and Training

• Target Tracking

• Questionnaire Completion

During the experiment, participants are permitted a limited number of pauses to adjust 

their state. This approach aims to eliminate cumulative errors and enhance hand-eye 

coordination.
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Results
Visual Turing

• Current algorithms still exhibit significant disparities compared to human abilities in dynamic 

visual tasks; however, the gap between machines and human performance is gradually 

narrowing.

• When subjected to STDChallenge, machines performance tends to fluctuate considerably, 

whereas humans maintain relatively stable and robust tracking abilities.

• CPDTrack not only maintains SOTA performance but also achieves the highest error 

consistency (16.7), demonstrating the effectiveness of human-like modeling.
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Results

• Visual Turing Test

• Human performance does not always indicate correctness, but humans can quickly relocate the 

target after STDChallenge.

• Humans can recognize environmental factors closely related to the target.

• Even when the target is absent, humans are not distracted by the background.

• humans show strong robustness against occlusion.

• Benchmark Evaluation

• CPDTrack outperformed existing trackers in STDChallenge. Specifically, N-PRE and PRE 

improved by 1.7 and 1.4, respectively, with notable performance gains on challenging datasets (e.g. 

VideoCube).
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Summary
• Inspired by the CPD theory, we propose a new tracker named CPDTrack to achieve human-

like visual search ability. 

• To further evaluate and analyze STDChallenge, we create the STDChallenge Benchmark. 

• Additionally, by introducing human subjects, we conduct a detailed assessment of the 

algorithm's intelligence by comparing its performance to human responses under the 

STDChallenge.

• Our extensive experiments demonstrate that the proposed CPDTrack not only achieves SOTA 

performance in this challenge but also narrows the behavioral differences with humans. 

• In summary, our research underscores the importance of human-like modeling and offers 

strategic insights for advancing intelligent visual target tracking
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