IMMC 2024 Problem F (Greater China, Winter) (English &jfA& %<8
(For Teams of Junior Secondary School Only)

Optimizing the deployment of surveillance cameras

Background

With the increasing public safety incidents, the use of surveillance cameras has become one of the
important means to prevent and address security accidents. The level of camera surveillance varies
depending on the different purposes and classifications of public facility operating spaces. Important
areas require full coverage (100%), while general areas usually require maximum coverage within
the budget allocated. However, private spaces such as restrooms and changing rooms should not have
cameras installed. Effective deployment of surveillance cameras in public spaces is therefore an

important issue in public safety management.
Scenarios

A first-floor (height 3900mm) layout plan of a train station is provided as shown in the drawing
below (Figure 1). In order to ensure the orderly and safe operation of the station, fixed surveillance
cameras (such as the proposed Dahua SD2A500-GN-A-PV dome network camera, with its main
parameters shown in Table 1) need to be deployed inside the station. According to the requirements
of the station operator, the cameras need to cover 100% of the boarding room space, while the other

areas are not considered for camera coverage requirements.
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Figure 1. Floor Plan of the Train Station (Unit: mm)



Table 1. Main Parameters of the SD2A500-GN-A-PV Dome Network Camera

Focal Length: 4 mm
Minimum Focus Distance: 0.3 meters
Field of View: Horizontal: 80.4°

Vertical: 58.1°

DORI Discrimination Distance: | 7.74 meters

For more parameters data, please refer to:
https://www.dahuasecurity.com/es/products/All-Products/PTZ-Cameras/Lite-Series/SD2/5-MP/SD2A500-GN-A-PV

Tasks
1. Calculate the size and shape of the area that can be covered by a single camera.

2. Based on the floor plan of the train station without using any mathematical modeling or
calculations, deploy the cameras in the boarding room based on experience and intuition
(the optimized camera deployment plan should include the coordinates and orientations of
the cameras). How many cameras are needed for this deployment plan? Calculate the
coverage rate of the boarding room for this deployment plan.

3. Design an optimized deployment plan to minimize the number of cameras used while
meeting the requirements set by the operator. The optimized camera deployment plan
should include the coordinates and orientations of the cameras. Compare this plan with
the one in the above task 2.

Submission

Report submitted by your team should contain a 1-page abstract and the main text should not exceed
20 pages. Appendices and references should follow the main text and do not count towards the 20-
page limit

Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language models)
or generative Al tools. If a team uses any large language model or generative Al tool in completing
the modeling tasks, from problem research, model development, programing to paper/report writing,
the team must make honest, open and transparent disclosure, including making in-text citations and
detailing relevant content in the "References" section. It should be recognized that although large
language models or generative Al have the advantages of productivity tools, they also have obvious
shortcomings and pose risks to users (such as Al-generated content containing Al hallucinations or
possible plagiarism in the produced content). Whether or not using large language models or
generative Al tools itself in the team’s work has no impact on judges' evaluation; the judges seriously
remind every team that if any Al tool would be used, use it correctly, honestly, open and transparently.
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