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Abstract:

As Autonomous vehicles (AV) are closer to becoming re-
ality, it becomes mandatory to be able to characterise the
performance of the sensors used in AV before it gets into
production deployment. This validation process requires
large amounts of ground truth data to be established
with precise information about the real world position
and pose of the objects around the vehicle. LIDAR is a
preferred sensor for ground truthing due to its ability to
estimate the depth of the objects precisely. In order to
reduce the manual efforts in ground truthing,.In this pa-
per, we propose a novel deep learning network for auto-
mated object detection and pose estimation on LIDAR
point cloud data, for automated ground truthing. The
algorithm is based on a multilayer deep 3D convolu-
tional neural network with a custom loss function and
activation layers. Typically, the volume of point cloud
input data itself is huge plus the computational complex-
ity makes training and inferencing highly time intensive.
The architecture of the deep learning network is consid-
ered in such a way, that the activation functions for the
particular layers are designed based on the sensitivity of
the feature, which is being extracted from that layer . This
helped in saving time of computation with our compro-
mising the accuracy of feature extraction. Loss function
was designed so that it utilizes regression to achieve effi-
cient localization of objects. Though the architecture of
the network helped improving, the speed of training and
inferencing, further improvement was required for effi-
cient training turnaround time and real time inferencing,
which was achieved with efficient utilisation of NVDIA
GPUs, which was the hardware, used to deploy the au-
tomated labelling algorithms The above approaches en-
sured real time execution of the inferencing engine on

Velodyne HDL 64 and 128 LIDAR, which was essential
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for real time labelling and ground truthing
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