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Abstract— Duckietown is an open, inexpensive and flexible
platform for autonomy education and research. The platform
comprises small autonomous vehicles (“Duckiebots™) built from
off-the-shell components, and cities (“Duckietowns™) complete
with roads, signage, traffic lights, obstacles, and citizens (duck-
ies) in need of transportation. The advantage of the Duckietown
platform is the combination of its low cost with its large range
of functionalities. A Duckiebot senses the world with only one
monocular camera and performs all processing onboard with
a Raspberri Pi 2, yet it is able to: follow lanes while avoiding
obstacles, pedestrians (duckies) and other Duckiebots; localize
within a global map; navigate a city; and coordinate with
other Duckiebots to avoid collisions. Duckietown is a useful tool
for education, since institutions can save money and time by
not having to develop all of the supporting infrastructure and
capabilities that are tangential to the desired course material.
All materials are available as open source, and the hope is that
others in the community will adopt the platform for education
and research. Four other institutions have used Duckietown to
date.

1. INTRODUCTION

Self-driving vehicles are poised to become one of the most
pervasive and impactful applications of autonomy. However,
difficult challenges still remain before their widespread deploy-

Fig. L. In Dy

autonomous mobility service

inexpensive and modu!

opportunities of a full-scale self-driving car platform.

Duckiebots are capable of fairly complex single-robot and

multi-robot behaviors. Duckiebots live in “Duckietowns™,

colorful miniature environments that are assembled from
modular tiles. The project’s whimsical and visually striking
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Targets of Duckietown

Globally: solution of the task’s
robot’s autonomy in unknown
or changing environment
Targets of the last semester:
creating test platform for
experiments of autonomous
mobile robots
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Duckietown’s team & location:

e Constantin Chayka
e Maksim Kuzmin
e Olesya Tishencko
e Anatoly Bendrikovsky
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Duckiebot

Bot’s components:

Raspberry Pi 2

RispberryPi2

RPi fisheye camera

USB WiFi

UART driver HG7881 + Ardiuno Uno
Battery kit

Chassis
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Wheel’s driver

: def cbWheelsCmd(self,ms
wheels_driver_node < (self,msg)

def on_shutdown(self)

command format for arduino: command format for node:
: : LEFT_DRIVE_DIR left +/- 0.0 (float)
ard uino.ino LEFT DRIVE_SPEED right +/- 0.0 (float)

RIGHT_DRIVE_DIR
RIGHT_DRIVE_SPEED

command format for driver:
left sign 1/-1
et speed 0-mx(ind hg7881_uart_driver
right sign 1/ -1
right speed 0-max(int) 6/12



Duckiebot

Software for robots:

Now:-let's-setup-ROS environmentin-your—~/-bashre.

Open the ~/.bashrc file in your editor of choice {Make sure that the following lines are in-your

~f.bashre file-and-if-not,-add them-at the-end-of the-file:¥

fenvironments sk

o Ubuntu 16 .04 This-means that-by default-yourlaptep-willk set-itself-as-the - ROS-MASTER-{

%

7 1 Remember to “source the bashre file for the change to take effect. Do |
e ROS Kinetic ‘
My mistake - | don't know how to undo

. DuCkietOWH . . ) this, and | den't kn

ncame up..
MNote that bashre is {only) sourced every time you open a new terminal. For the change to take ;

effect at cld terminals, you must run the source command.
software (by MIT)

Check that everything is ok by writing:
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Camera calibration

image

image coordinate: (168, 331)
normalized image coordinate: (0.262508, 8.689583)
ground coordinate: (©.192808, 6.094423, 0.000000)
image coordinate: (341, 341)
normalized image coordinate: (©.532813, 0.716417)
ground coordinate: (©.198528, -0.002281, 6.600000)
image coordinate: (511, 328)
normalized image coordinate: (8.798438, 8.683333)
ground coordinate: (©.191626, -6.895562, 6.066660)

image coordinate: (234, 245)
normalized image coordinate: (8.365625, 6.516417)
ground coordinate: (©.304839, 6.885974, 6.000000)
image coordinate: (339, 245)
normalized image coordinate: (8.529687, 6.516417)
ground coordinate: (©.306432, -0.883149, ©.060608)
image coordinate: (445, 244)
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Camera calibration
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Duckiebot & duckietown




Line detection
A few words about ROS:

Jduckmobllefcamera_nodefframerate_high_switch fduckmoblle/camera_node /rat_gul_py_node_13134
/duckmobile/camera_node/image/compressed /duckmobile/cam_info_reader_node l Jduckmobile/camera_node/camera_Info
Iduckmobile/line_detector_node/transform J/duckmobile/line_detector_node/image_with_lines

/duckmoblle/line_detector_node/switch /duckmobile/line_detector_node Jduckmoblile/line_detector_node/colorSegment
/duckmobile/line_detector_node/edge
Iduckmobile/line_detector_node/segment_list
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Line detection

Car’s vision and detection:

Mimage View

Jduckmobile/line_detector_node/colorSegment 2.6 1. 0m | T

| | /duckmobile/line_detector_node/colorSegment_mouse_left [] smooth scaling
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Line detection

Car’s vision and detection:

Mimage View

Jduckmobile/line_detector_node/colorSegment € | @] O |1000m ||| M

| | /duckmobile/line_detector_node/colorSegment_mouse left Mimage View

® | /duckmobile/line_detector_nodefimage_with_lines =

"] | /duckmobile/line_detector_node/edge_mouse_left

[} smooth scaling




Our current results:

https://www.youtube.com/watch?v=G5XkwwhuX5g&feature=youtu.be
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https://www.youtube.com/watch?v=G5XkwwhuX5g&feature=youtu.be
https://www.youtube.com/watch?v=G5XkwwhuX5g&feature=youtu.be

Welcome to Duckietown!




