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Building and Maintaining Highway Infrastructure
through Innovation in Highways Department
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Robot System — Placement and Collection of Traffic Cones and
Warning Lanterns in High Speed Roads
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Introduction
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Highways Department (HyD) always attaches great importance to safety in road works, accords first priority to the safety of engineering site staff and has
been striving to enhance safety protection for carrying out road works on public roads. Given that implementing temporary traffic arrangement on high
speed roads especially at late night is dangerous for the workers, HyD has therefore been striving to explore the possibility to adopt an automatic approach
for placement and collection of traffic cones and warning lanterns on high speed roads.
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Robot System
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In 2017, HyD commissioned Hong Kong Productivity Council to carry out a research study to design
and construct a traffic cone laying machine using robot arms and sensors suitable under road
conditions in Hong Kong and co-invented the prototype of the robot system — Roadbot 1 in 2019.
Roadbot 1 is the world’s first intelligent robot system fitted with cameras, LiDAR sensors and robot arms
with full cognitive abilities to understand its surroundings for placing and collecting traffic cones and

BRI RHIEE Profolype — Roadbo | warning lanterns on high speed roads.
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Full Scale Version of the Robot System — Design of Roadbot 2
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In 2021, the full scale version of the robot system — Roadbot 2 was successfully constructed in Hong Kong. Roadbot 2
consists of 2 robot arms, a traffic cone storage system, a warning lantern storage system, cameras and sensors as well
as power system installed onto a 14-ton works vehicle. It has storage space for over 200 traffic cones and 100 warning
lanterns to carry out road closure of around 2km. ST TEE FEAERME R R

Full scale model — Roadbot 2

Roadbot2 SEMBETUEHOAN HEAMESHEADK HESE S BEBHERE S ENBHRBEANION SN REIE
A—ERBREH RS MU ERER RO e NN E S o o

£5h>Roadbot 2 FEFIATE ﬁgf%@%%namﬁ%aﬂmﬁ E%ﬂ:‘zﬁﬁﬁ@ﬂﬂEPF)??%%IJE’\E*JEE?T{%JEI%LXEE&BIJ;EE%EE EEEANERE S
WI7R1E MR LA B R AR PE i R, - B I B e B B

The robot arm of Roadbot 2 has a payload of 60kg and the maximum reach length of it is 2m. It takes about 10 seconds for each traffic cone and warming lantern
placement or collection. Each robot arm is fitted with a pneumatic gripper to facilitate the placement and collection of the traffic cones and warning lanterns.

In addition, Roadbot 2 uses the Artificial Intelligence Sensors Fusion Algorithm which performs image processing from cameras and light detection to identify the
presence of road marking, traffic cones and warning lanterns and to determine their positions so as to allow the placement of traffic cones precisely next to the
road marking on the roads.
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Application of Roadbot 2
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The Roadbot 2 satisfactorily performed in a series of site trials under different road configurations
: including straight roads, curvy roads and different outdoor conditions.
TEE R ERETEMAR Roadbot 2 will enter into service in the new high speed road maintenance contracts in 2022Q3.

Site trial on a road with straight and curved sections
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Achievements of Robot System

Roadbot 2
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The Honourable Mention Prize of The Gold Medal with the Gold Medal Gold Award in Smart Gold Medal

the Chinese Delegation for Congratulations of the Jury Transportation
Invention and Innovation






