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Design and implementation of a port U —shaped yard container truck red

light violation monitoring system
YI Junfeng, YANG Wenbin, ZHANG Hai, WANG Jiaxi, HUANG Jingsen
( Guangxi Qinzhou Bonded Port Honggang Terminal Co., Lid., Guangxi Qinzhou 535008, China)

Abstract : Some automated container yards in China currently adopt a U — shaped design. In these
yards, the collaborative efficiency between rail — mounted gantry cranes and yard trucks directly affects
the overall operational efficiency of the terminal. In response to safety issues such as yard trucks running
red lights during rail — mounted crane operations, which can easily cause equipment collisions and work
interruptions, as well as drawbacks of traditional manual supervision, such as poor real — time perform-
ance and difficulty in evidence collection, a monitoring system for rail — mounted crane yard trucks run-
ning red lights, suitable for the port maritime operational environment, has been designed. This system
uses the GMOS electronic police capture unit as the core, combined with video detection, license plate
recognition, and network transmission technologies, constructing a three — tier architecture of front — end
acquisition, intermediate transmission, and back — end management. It enables precise capture of red
light violations, automatic license plate recognition, real — time alarms, and full lifecycle data manage-
ment. The system was deployed and tested in the yard of 42 rail — mounted gantry cranes at Qinzhou
Honggang Port. The results show that the vehicle capture rate exceeds 99% , the license plate recognition
accuracy meets port operation requirements, and the red light captures comply with relevant national tech-
nical standards, effectively reducing yard operational safety risks and improving the intelligence level of
yard truck management. The implementation of this system provides an engineering solution for vehicle
traffic safety management in automated U — shaped terminal yards.

Keywords: U - shaped yard; terminal tractor; red light violation monitoring; license plate recogni-

tion; port intelligence
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