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SPORTMAMBA HYBRID COST ESTIMATION

The hybrid cost matrix is estimated as a weighted sum of
appearance and spatial similarity, defined as:

SportMamba: A hybrid online tracker designed for fast,

. . Motivation:
non-linear motion in sports.

Tracking players in team sports is extremely challenging due to fast, non-linear motion, frequent occlusions, and similar

Motion Model: Integrates Mamba state-space and self- appearances (e.g., jerseys). Traditional Kalman Filter-based or appearance-only trackers struggle in these settings. While Tt = MveiaTreid + Assim Tssim

attention for accurate motion prediction. . :
transformer-based models offer better modeling, they are often too heavy for real-time use.
Spatial Matching: Uses height-adaptive IoU and & NI Y Tt = Areid(1 = Sreid) + Assim (1 — HA-EIoU)
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QUANTITATIVE RESULTS
Tracking results for SportsMOT test set

Association = Linear Solver
with b2

‘ Matched Tracklets Matched Tracklets : : Method HOTA1 IDF1T AssAT MOTAT DetA?
) : Filter-based Methods

1 Delete Tracklet T ByteTrack 62.8 69.8 51.2 94.1 77.1
Linear Layer = . OC-SORT 71.9 72.2 59.8 94.5 86.4

: ' *OC-SORT 73.7 74.0 61.5 96.5 88.5

Learning-based Methods
| DiffMOT 72.1 72.8 60.5 94.5 86.0
: *ByteSSM 74.4 74.5 62.4 96.8 88.8
| Ours 77.3 77.7 66.8 96.9 89.5
|
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Zero-shot Tracking results for VIP-HTD test set

Method HOTAT IDFIT AssAT MOTAT DetAf
Filter-based Methods
Method: ByteTrack 644 811 648 739 642

. Fine-tuned Detector: Identifies plavers in each frame. OC-5ORT 61.0 75.4 58.9 74.6 63.4
play Deep OC-SORT | 594 734  56.1 74.5 56.1

. Motion Predictor: Forecasts future positions using past trajectories. Learning-based Methods

. High-Confidence Matching: Uses appearance features and height-adaptive IoU for robust associations. DiffMOT 64.1 79.4 63.6 76.1 65.0
. . . ByteSSM 63.4 777 61.8 76.2 65.4

. Fallback Matching: Applies relaxed IoU when appearance cues are unreliable. | | Oure = ST — 6.9 65

. Tracklet Management: Creates, updates, deletes tracklets and updates features via dynamic EMA.

/

QUALITATIVE RESULTS ACKNOWLEDGEMENT

Vision and Image Processing
Research Group

~lab

vip.uwaterloo.ca

[ ] = . L} -3 P n
= . on | ] T° By < D i : - Y, -
= " L] - | - T (st y s 2 o INSES ATt by . ) & N | d L, . | -
. i . ! quratlif J : SRR R (3 AR A ANENL ¥ o | - Y "4 n =D 4 1
=" n » . g il | } / TR S { ‘_—;53{'—‘ . g upt. PERIVV ) L/ - : ™ = ‘\ld y > 7% 7
"= . (] gt gt it } Call wn 1= — a IR - / & ] f e 2 5 AL I \y
2 E R B R Ly iy ENTN Y el 5 - » » 5% Tk ’ A s 23 » b J
5 ) 8l |"4':‘H""',vl :|‘+ f - > P N\ ';-ﬁ | 2 ) 5.Vae - b e N Lo ' g Uz : | ’ S
s 318 T sy 1 : A A NN T ) K > —tti — 5 “ ¢ . D e e p
— f - o e . r 2 l ..4 9 { | ' v
i M ™ . / || g d - ; , : : 5 " g | -
° Ay 4 8! (| i o " = = " ~ ~ il 4 = i
A RS y - { } = — r 4 . o -
A 3 1 : . P . 1 1 " ]
with buffer | 7 : x AR\ |34 < 4 h =
. - ’ - £ o as ) - y a ! - - LW s D! = s < l‘?’n :
- . 'S - : . : =
‘ | IR ; D2 g [ — e 1 D: e 5 ' D - Ll
v ~ - . ~ e X \ |
! r ‘ = i 7 4 o 3 {
- TS _ £ <y P y +) = ve Cyl

Spatial association is done using Height-Adaptive EloU

(HA-EIoU) defined as: U R | | Ly e ™ M 't cs
HA-EIoU = HIoU.EIoU (1) s 1.8 R /. ) 27 42 [ B s s, g s A s O R q
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