Object Detection With Sensor Fusion and Embedded Systems

/ Introduction \

As the technology available for autonomous vehicles advances, car
manufacturers are looking for ways to implement Advanced Driver-
Assistance Systems (ADAS) economically. Both in terms of cost and
energy used. This is the motivation that leads into investigating
embedded systems to create an ADAS using sensor fusion and deep
learning. For this research project, a NVIDIA Jetson TK1 was chosen
as the selected platform due to its availability in the EV-STS lab

Wentory, compact design, and low cost. /

Methods

 Aletson TK1 embedded system development board was set up to
run the PyTorch implementation of the YOLOv3 detection algorithm
(running on the CPU) and take data from a camera and lidar sensor

* Software configuring a Basler camera and a Leddartech vu8 lidar
sensor together was created to take data from both sensors
simultaneously

A formula to transform lidar data from the lidar coordinate system
to the camera coordinate system was used to fuse the lidar data
with the camera data.

 The system (Jetson TK1 + sensors) was configured to run on battery
power and through a LCD screen so that it could be transported and
take data outside on moving vehicles

* The YOLOv3 detection algorithm was used to identify vehicles in the
video data

* A NVIDIA Jetson Nano running YOLOv3 was used to compare
detection timing performance when run on a GPU

/ Obstacles

The ARMv7 and 32-bit architecture of the CPU required for most
tools to be compiled from scratch instead of installed, which
required time consuming debugging

* Theletson TK1's embedded GPU did not support CUDA 7.0, which
limited running detection algorithms on CPU

* LeddarTech lidar sensor seems to be unreliable at distances >3
meters
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Results

Fig 1. video and camera fusion data capture frame (Left) capture frame put
through detection algorithm (right)
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Fig 2. Video data of traffic stop with
multiple classes of items detected.
Detection algorithm ran on Jetson
TK!1 and Jetson Nano

-~

Setup

 NVIDIAJetsonTK1

Lidar
sensor
above

Conclusions \

The Jetson TK1 provides a low powered solution for capturing
camera and lidar data that is easily transportable.

Detection algorithms taking advantage of an embedded GPU run
at least 60 times faster than running on the CPU

The Jetson TK1 is not a viable candidate to implement an ADAS

System
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due to its unsupported GPU by modern deep learning tools /
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Future Work \

 Testing software on more sophisticated embedded system boards
will be done in order to determine viability of running algorithms
closer to real time

* Integration of data acquisition software and detection software will
be done in order to produce results seamlessly

* Different lidar sensors will be tested in order to determine optimal
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