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4. Project summary, description or abstract: 
	(1). Motivation:
Autonomous systems struggle in snow-covered environments where visual cues disappear, and terrain properties become homogeneous. Traditional perception systems fail to leverage the most reliable navigation cues available in these conditions: the physical imprint of previously traversed paths. This research addresses the critical need for robust wheel track detection to enable safe winter autonomy.

(2). Solution:
Following existing tracks provide verified path stability through compacted snow, predictable vehicle dynamics from preserved kinematic patterns, and optimal traction from pre-deformed terrain. These physical advantages persist even in white-out conditions, offering a failsafe navigation solution when other features vanish.

(3). Methods:
We present a wheel track detection system that leverages RGB-Thermal (RGB-T) imaging, where thermal channels reveal critical temperature differentials between compacted tracks and loose snow - tracks exhibit higher thermal inertia and lower reflectivity, emitting stronger radiation signatures even in visually homogeneous conditions. By fusing these distinctive thermal patterns with RGB spatial information, our method reliably identifies navigable tracks, enabling robust path-following in complete white-out conditions where snow textures and terrain features become indistinguishable.

5. Brief description of collection and processing of data:
The dataset was derived from WADS (https://digitalcommons.mtu.edu/wads/), a specialized dataset designed for autonomous vehicles and robot research in inclement winter weather. WADS focuses exclusively on challenging conditions such as heavy snowfall and occasional white-out scenarios, providing a robust platform for testing and development. WADS comprises images captured across diverse conditions, encompassing variations in road surfaces, weather, lighting, and terrain types, etc.

To enhance the robustness and generalization of our model, we performed dataset augmentation, including techniques including random flip, rotation, brightness, contrast, scaling, noise injection, and perspective change to simulate a wider variety of challenging road conditions and improve the model's ability to handle real-world variability. We augmented 951 images to 7608 in total for model training.

6. Dataset directories / structure
	Dataset_zip file:
1. Overall readme file (word)
2. Folder 1: ThermalTrack - testing images - fused RGB LWIR
a. Readme file (word)
b. npz file (image data)
3. Folder 2: ThermalTrack - testing labels
a. Readme file (word)
b. npz file (image data)
4. Folder 3: ThermalTrack - training images - fused RGB LWIR - sequence 1
a. Readme file (word)
b. npz file (image data)
5. Folder 4: ThermalTrack - training images - fused RGB LWIR - sequence 2
a. Readme file (word)
b. npz file (image data)
6. Folder 5: ThermalTrack - training images - fused RGB LWIR - sequence 3
a. Readme file (word)
b. npz file (image data)
7. Folder 6: ThermalTrack - training images - fused RGB LWIR - sequence 4
a. Readme file (word)
b. npz file (image data)
8. Folder 7: ThermalTrack - training images - fused RGB LWIR - sequence 5
a. Readme file (word)
b. npz file (image data)
9. Folder 8: ThermalTrack - training images - fused RGB LWIR - sequence 6
a. Readme file (word)
b. npz file (image data)
10. Folder 9: ThermalTrack - training images - fused RGB LWIR - sequence 7
a. Readme file (word)
b. npz file (image data)
11. Folder 10: ThermalTrack - training images - fused RGB LWIR - sequence 8
a. Readme file (word)
b. npz file (image data)
12. Folder 11: ThermalTrack - training images - fused RGB LWIR - sequence 9
a. Readme file (word)
b. npz file (image data)
13. Folder 12: ThermalTrack - training images - fused RGB LWIR - sequence 10
a. Readme file (word)
b. npz file (image data)
14. Folder 13: ThermalTrack - training images - fused RGB LWIR - sequence 11
a. Readme file (word)
b. npz file (image data)
15. Folder 14: ThermalTrack - training labels - sequence 1-11
a. Readme file (word)
b. zip file (image data)
16. Folder 15: ThermalTrack - validation labels
a. Readme file (word)
b. npy file (image data)

7. How to use this dataset:
This dataset follows a strict structure of neural network training: training, validation, and testing. The data is divided and packaged into the 3 parts and ready to use. For the 3 parts, each has two components: input images and labels. Input images are 4-channel fused RGB-thermal images with size 512 x 512 pixel. Labels are also 512 x 512 pixel images.
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