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* Two main challenges in fisheye Multi-Object Tracking: * Input: High and low confidence bounding boxes.
o Nonlinear Motion breaking the Kalman-based * Step 1: Convert all bounding boxes to image plane representation.
tracker’s constant velocity assumption. + Step 2: Predict next state of active tracks.

o Highly Varying Appearances challenging * Step 3: Project high confidence image plane representation to virtual plane

appearance-based RelD models. representation.
Therefore, combining motion and appearance-based * Step 4:Incorporate camera height to get real-world camera coordinates.
methods also does not overcome these limitations. * Step 5: Associate high confidence detections from step 2 with active
« We proposed DAFTrack: tracks’ predicted state from step 3 using Euclidean distance on virtual
o Tracking in a distortion-aware plane to linearize plane.
motion. * Step 6: Associate low confidence from step 1 with remaining active tracks’
o Unscented Kalman Filter-based nonlinear updates using Gaussian Wasserstein Distance on image plane.
linking virtual and image planes. * Step 7: Update the Kalman filter using true measurement from image
o Camera Height Incorporation for consistent real- plane by using the unscented transform.
world association. ) ; ) R N
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* Results: DAFTrack outperforms SOTA by +6.1 HOTA on
CEPDOF and +3.3 HOTA on WEPDTOF datasets.

Figure 1: Illustration of ' o
fisheye-induced ! R SR 2
nonlinear motion. ’
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Figure 3: System diagram of our proposed method.

* Main Results * Datasets: CEPDOF[1], WEPDTOF[2]
* CEPDOF DAFTrack achieves state-of-the-art performance, surpassing ¢ Metrics: HOTA, DetA ,MOTA, IDF1, AssA, IDS
the previous best HOTA by 6.1 points. Its automatic camera height Baseline: BoT-SORT[3], OC-SORT[4], ByteTrack[5], HDA[6], RF-Tracker[7]
estimation (che) performs comparably to the version using ground truth Ablation Studies Tracking on the virtual plane consistently improves all

)

)

heights (gt). metrics, while true measurements (tm) further enhance HOTA and AssA.
Tracker [ HOTA® | DetAr [ MOTA™ | IDF1+ | AssAt [ IDSY Incorporating both ground truth (gt) and estimated (che) camera height
General-purpose Trackers yields higher HOTA and AssA, indicating more accurate tracking and
BoT-SORT [3] 469] 708 68.1] 526] 332 1392 associations.
OC-SORT [4] 47.5 75.1 77.6 47.5 31.8| 11654 Tracker HOTA™ IDF1t AssAt IDSV
ByteTrack [5] 49.5 771 78.3 49.0 33.6 1030 [Image Plane +KF 46.2 43.0 30.4 1869
Fisheye Trackers Virtual Plane + KF 50.9 59.7 34.8 927
HDA[6] 51.9 79.5 79.4 51.8 36.0 1565| |Virtual Plane + UKF (tm) 55.4 59.8 40.0 672
RF-Tracker [7] 52.9 80.4 80.7 54.4 36.8 796| |Virtual Plane + UKF (tm, gt) 59.0 58.5 44.0 Z00
DAFTrack with gt (Ours) 59.0 83.0 83.2 58.5 44.0 700| |Virtual Plane + UKF (tm, che) 58.0 58.8 43.3 725
DAFTrack with che (Ours) 58.0 82.2 82.5 58.8 43.3 725

*  WEPDTOF DAFTrack achieves state-of-the-art performance, surpassing
the previous best HOTA by 3.3 points using automatic camera height References
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