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1. Sensitivity analysis of hyper parameters
Four hyper parameters in equation 3 and 4 are introduced

to enable automatic regularization. The sensitivity analysis,

i.e., how the different values for the hyper parameters affect

the tracking performance, can be seen in Fig. 1. Noted that

we fix the other three hyper parameters and change the value

of the analyzed one.

2. Attribute-based evaluation
Full attribute-based evaluations on DTB70 [1],

UAVDT [2], UAV123@10fps [3] and VisDrone2018-

test-dev [4] are displayed from Fig. 2 to Fig. 9, proving

competent performance of AutoTrack in various challeng-

ing scenarios.
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Figure 1. Sensitivity analysis of four hyper parameters (δ, ν, ζ and

φ) on DTB70 [1]. The variations of δ, ν and φ have a relatively

small impact on tracking performance (the precision and AUC are

mostly within the range of 0.68 to 0.72 and 0.465 to 0.48, respec-

tively.), while the change of φ has a relatively larger influence.
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Figure 2. Precision plots of eleven attributes from DTB70 [1].
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Figure 3. Success plots of eleven attributes from DTB70 [1].
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Figure 4. Precision plots of nine attributes from UAVDT [2].
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Figure 5. Success plots of nine attributes from UAVDT [2].



0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n

Aspect ratio change (68)

AutoTrack[0.598]
ECO-HC [0.558]
STRCF [0.524]
ARCF-H [0.522]
MCCT-H [0.493]
Staple-CA [0.480]
Staple [0.459]
BACF [0.438]
KCC [0.431]
fDSST [0.418]
DSST [0.361]
DCF [0.309]
KCF [0.305]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

Pr
ec

is
io

n

Background clutter (21)

ECO-HC [0.511]
AutoTrack[0.502]
STRCF [0.477]
MCCT-H [0.469]
Staple-CA [0.446]
ARCF-H [0.428]
Staple [0.409]
BACF [0.376]
KCC [0.362]
fDSST [0.319]
DCF [0.226]
KCF [0.223]
DSST [0.222]

0 10 20 30 40 50
Location error threshold

0

0.2

0.4

0.6

Pr
ec

is
io

n

Camera motion (70)

AutoTrack[0.647]
ECO-HC [0.609]
STRCF [0.602]
ARCF-H [0.551]
MCCT-H [0.544]
Staple-CA [0.511]
Staple [0.499]
BACF [0.494]
KCC [0.460]
fDSST [0.432]
DSST [0.340]
DCF [0.307]
KCF [0.305]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n

Fast motion (28)

AutoTrack[0.525]
STRCF [0.488]
ECO-HC [0.487]
BACF [0.385]
ARCF-H [0.384]
MCCT-H [0.361]
Staple [0.356]
fDSST [0.350]
KCC [0.343]
Staple-CA [0.319]
DSST [0.277]
DCF [0.231]
KCF [0.217]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

Pr
ec

is
io

n

Full occlusion (33)

ECO-HC [0.454]
AutoTrack[0.444]
STRCF [0.426]
MCCT-H [0.421]
Staple-CA [0.408]
ARCF-H [0.392]
Staple [0.388]
fDSST [0.379]
KCC [0.352]
BACF [0.336]
DSST [0.313]
DCF [0.283]
KCF [0.281]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n

Illumination variation (31)

AutoTrack[0.550]
ECO-HC [0.507]
STRCF [0.493]
MCCT-H [0.477]
Staple-CA [0.469]
ARCF-H [0.466]
Staple [0.438]
KCC [0.408]
fDSST [0.395]
BACF [0.391]
DSST [0.333]
DCF [0.274]
KCF [0.272]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

Pr
ec

is
io

n

Low resolution (48)

AutoTrack[0.532]
ECO-HC [0.527]
STRCF [0.509]
ARCF-H [0.483]
MCCT-H [0.455]
Staple-CA [0.448]
Staple [0.408]
BACF [0.402]
KCC [0.401]
fDSST [0.399]
DSST [0.345]
KCF [0.305]
DCF [0.302]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n

Out-of-view (30)

AutoTrack[0.554]
STRCF [0.523]
ECO-HC [0.522]
MCCT-H [0.493]
Staple-CA [0.466]
ARCF-H [0.449]
fDSST [0.447]
Staple [0.441]
BACF [0.433]
KCC [0.373]
DSST [0.356]
DCF [0.310]
KCF [0.309]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n
Partial occlusion (73)

AutoTrack[0.584]
STRCF [0.559]
ECO-HC [0.556]
MCCT-H [0.542]
ARCF-H [0.531]
Staple-CA [0.518]
Staple [0.507]
KCC [0.455]
fDSST [0.451]
BACF [0.448]
DSST [0.384]
DCF [0.346]
KCF [0.344]

0 10 20 30 40 50
Location error threshold

0

0.2

0.4

0.6

Pr
ec

is
io

n

Scale variation (109)

AutoTrack[0.629]
ECO-HC [0.587]
STRCF [0.580]
ARCF-H [0.570]
MCCT-H [0.547]
Staple-CA [0.534]
Staple [0.519]
BACF [0.501]
KCC [0.478]
fDSST [0.471]
DSST [0.424]
DCF [0.375]
KCF [0.374]

0 10 20 30 40 50
Location error threshold

0

0.2

0.4

0.6

Pr
ec

is
io

n

Similar object (39)

AutoTrack[0.664]
ARCF-H [0.657]
Staple-CA [0.637]
ECO-HC [0.637]
STRCF [0.630]
MCCT-H [0.627]
Staple [0.612]
BACF [0.592]
KCC [0.541]
fDSST [0.533]
DSST [0.509]
DCF [0.458]
KCF [0.453]

0 10 20 30 40 50
Location error threshold

0

0.1

0.2

0.3

0.4

0.5

0.6

Pr
ec

is
io

n

Viewpoint change (60)

AutoTrack[0.588]
ECO-HC [0.548]
STRCF [0.537]
ARCF-H [0.507]
Staple-CA [0.496]
Staple [0.485]
MCCT-H [0.484]
KCC [0.452]
BACF [0.444]
fDSST [0.400]
DSST [0.358]
DCF [0.320]
KCF [0.316]

Figure 6. Precision plots of twelve attributes from UAV123@10fps [3].
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Figure 7. Success plots of twelve attributes from UAV123@10fps [3].
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Figure 8. Precision plots of nine attributes from VisDrone2018-test-dev [4].
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Figure 9. Success plots of nine attributes from VisDrone2018-test-dev [4].
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