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ABSTRACT 4 Grip prediction

Slippery road weather conditions are prevalent in many regions and cause a regular risk for model

traffic. Still, there has been less research on how autonomous vehicles could detect slippery
driving conditions on the road to drive safely. In this work, we propose a method to predict a
dense grip map from the area in front of the car, based on postprocessed multimodal sensor RGB image
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data. We trained a convolutional neural network to predict pixelwise grip values from fused S I s s el - T
RGB camera, thermal camera, and LIDAR reflectance images, based on weakly supervised T i Al ¢
ground truth from an optical road weather sensor. e , == TN .
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The experiments show that it is possible to predict dense grip values with good accuracy from Fused thermal camera image

the used data modalities as the produced grip map follows both ground truth measurements
and local weather conditions, such as snowy areas on the road. The model using only the RGB
camera or LIDAR reflectance modality provided good baseline results for grip prediction

accuracy while using models fusing the RGB camera, thermal camera, and LIDAR modalities : =
improved the grip predictions significantly. _ LIDAR reflectance measurements
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4 DATA COLLECTION VEHICLE A OUR MODEL
We collected a 37-hour (1538km, 237 000- Our model is a convolutional neural netvyork, operating on RGB
camera, fused thermal camera and/or lidar reflectance

sample) dataset with our data collection vehicle. It . . .
has data from Lidar (A1), RGB camera (A2) and measurements. The model was trained with grip measurements from

an optical road weather sensor, which were matched to the road
area during the postprocessing of the collected data. As a result, the
model outputs a pixelwise grip map, predicting the grip value for the

The road weather sensor data was matched with corresponding input data pixel.
other sensor modalities with the GNSS trajectory
of the car and the calibrations between different

three thermal camera (A3) sensors in addition to
road weather sensor (B) data.

The model is a Feature Pyramid Network (FPN) [1] using separate
ResNetl8 [2] encoders for different input modalities.

Sensors.
RESULTS Model input |Validation set |Test set RMSE
0.82 - <« The model learned to predict the road grip values, modalities
mostly in dry (grip 0.82) and snowy region (grip 0.4).
. v in dy (arip 952 v region (arip 84 RGB 0.0657 0.0589
S 56 T 0.0794 0.0772
e, . .
D The sensor modality comparison »: shows that the
O models using RGB camera (RGB) and Lidar reflectance R 0.0677 0.0591
i — measurements (R) as input were the most useful in grip RGB + T 0.0655 0.0605
a prediction as the use of thermal camera (T) improved the
grip prediction accuracy less. RGB + R 0.0638 0.0565
0.10 | | | T+R 0.0664 0.0586
0.10 0.33 0.56 0.82
Ground truth grip ¥ The model predicts the grip in several scenarios. RGB+T+R 0.0632 0.0575
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