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WIT Using a Robot to Speed Up the Ticket Testing of AFC Gates
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While contractors are obligated to follow the Occupational
Safety and Health Ordinance for a safe work system, the
pressure to open a station punctually may accelerate the
testing process. This means the contractors must work
on-site by day and conduct a second testing at night.

As prolonged movement in one direction can cause
musculoskeletal strain and increase the risk of taking sick
leaves. FMD must collaborate with contractors and oversee

the testing process to ensure safety and efficiency.
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The workflow (automatic ticket tester) and hardware design of robot
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The robot simulates human’s behaviour of walking and
ticket-tapping actions of passing through a gate

Our team intends that the development of using robot will
enable the ticket testing to conduct in an automatic way for
mega and railway extension projects.

With its customized mechanical design, step motors driving
mechanism and Arduino CPU technology - the device can
be constructed at a low cost yet achieve high effectiveness
and efficiency for AFC ticket tests under our product design
specification.

6,000 ticket tests could be completed automatically in only
6.6 hours after applying the robot, a significant time
reduction when compared with the manual method of 2

days.
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On-site trial was conducted at station to evaluate the effective
and efficiency of this robot. During testing, mechanical parts
(for example, mounting accessories and moving object board)
were modified to enhance the durability and robustness, while
the Micro-controller and Step Motors had their timing adjusted
for speed control and stability.
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Tangible Benefits

The ticket testing time per gate has been reduced

from 16 hours to 6.6 hours.

Significant cost saving:

- Assuming a station has 51 gates, it originally
required 2 testers to conduct 16 hours of testing.
Cost per tester: $296/hour x 16 hours = $4,736;
Cost for 2 testers = $4,736 x 2 = $9,472
Testing cost: $9,472 x 51 gates = $483,072

- After automation, only 1 tester is needed, plus
0.166 hours for robot setup before testing.
Testing cost: $296/hour x 0.166 hours x 51 gates +
$5,000 (robot cost) = $7,506

- Ticket testing saves over HK$475,000 ($483,072 -
$7,506 =~ $475,000).

Intangible Benefits

Cultivated new design skills and fostered continuous
improvement
Enhanced inter-departmental communication and
collaboration
Improved efficiency of system testing and enhanced

test safety by minimizing staff fatigue
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