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1. Team Name/F— 244 :
TEAM-A

[Automation Requirements Definition/ B Bt BH-E )

2-1. Name of the Automation System/ B &t > 2 7 L D EFF :
Multi-Robot Cooperative Automation System for Assembly Line
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2-2. Purpose and Objectives of Automation/ HEj{t ® HEY, HEE :

The purpose of this system is to improve the flexibility and efficiency of the production line

by integrating fixed and mobile manipulators for collaborative work. The key objectives are as

follows:

- Automation and Optimization of Tasks: Combining fixed and mobile manipulators to

achieve a highly flexible workflow.

- High-Precision Object Recognition: Utilizing CCD cameras and Al-based recognition for

fast and accurate part identification.

- Adaptive Manufacturing: Enabling agile production processes capable of handling various

product types and small-batch manufacturing.
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2-3. Target Process for Automation/#E 3 % HE{LONR 7o € R ©

This system aims to automate the handling and processing of workpieces on a conveyor belt




through coordinated multi-robot operations. The primary target processes include:

1. Workpiece Identification and Sorting (Using CCD cameras for real-time classification)

2. Picking and Placement by Manipulators (Transporting and assembling components)
3. Dynamic Task Allocation Using Mobile Robots
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2-4. Description of Expected Robot Operations/3E I3 v F v + DEHEDFIA :

The expected robot operations in this system are as follows:

- Fixed Manipulators (Manipulator 1 & 2)

- Picking workpieces from the conveyor belt and placing them in designated positions.

- Adjusting placement dynamically using integrated sensor feedback.

- Mobile Manipulator (Manipulator 3)

- Moving between work areas to assist with assembly and transportation tasks.

- Coordinating with the vision system to determine the status of workpieces.

- CCD Cameras

- Providing real-time positional and orientation data to robots.

- Identifying defective products and assisting with quality control.
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- BEffl~ = 2 L —% (Manipulator 3)
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2-5. Required Operating Environment/#%8 & X 1 % EifEERIE
(Power Supply / Air Supply / Other Dependencies)/ (Bif/ = 7 #t#6/ % O {kGESAF)

- Power Supply
- 100V / 200V AC (for manipulators and mobile robots)

- 24V DC (for sensors and cameras)

- Air Supply

- 0.5 MPa compressed air (for pneumatic grippers)

- Other Dependencies

- Wi-Fi / Ethernet connectivity (for inter-robot communication)

- Al processing unit (for image analysis and motion optimization)
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3. List of Assumptions Considered in System Design/¥ XA 7 LA %R 3 3 I H 7= o T, Hite
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- Each robot’s workspace is clearly defined to prevent interference.

- The mobile manipulator navigates using either AGV or SLAM-based positioning.

- The working environment remains within controlled levels of vibration, lighting, and noise.
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4. Attach the conceptual diagram of the automation system as of the submission date of this
application /AHFEF ZIRH T 2R A COHBILY X 7 L OBER %, UTIMMLTE
T

The diagram should include the following elements/[Xix. AT OEFEZ & X 5 IT/ER L T
(2T,

- Key equipment comprising the system/> 2 7 L &3 % FE e
- Workpiece loading and unloading locations/ 7 — 7 D& Af&ifi ¥ & A Hi L O 57
- Robot placement/ & R v + OECEN &
- Power and air supply points (if applicable) /& fi ¥ X ' = 7 g5 (EH 3 2 5H&
- Connection points for external signal lines/#5f & D5 54k D Eke 5 i
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[System Development Status/ > R 7 L ESR ]

5.Submit a video of the sample box packing operation using the actual system or a simulation
video as an alternative, via YouTube (unlisted). /% v 7V O AIEZ O EZEEIHE. b L <
1. #hicfbsv Iav—v a VEIHEY% YouTube (JEEABE) TIRHLTLE X,

<Submission Requirements>

- The video must be in MP4 format and uploaded to YouTube as "Unlisted."

- A resolution of 1080p or higher is recommended.
<Expected video content>

Submit a video of the robot box-packing the sample workpiece provided by the competition
committee. The video should show the entire process from the time the box assembly is
completed and the box is placed in its proper position, through the pick-up of the workpiece
and its placement in the box. Alternatively, you may submit a video of the work being
performed in the simulation environment. We recommend that the video playback time be
approximately 5 minutes.
Enter the URL of the submitted YouTube video below:
3 If uploading to YouTube is not possible, please contact the administration office for

alternative submission methods.
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[Other Communications/ % DO fth EAREIE]

6. If there are any important matters to communicate to the Review Committee or the

Secretariat, please enter them below/tHREE & ¥ L VBRI~ OEEXKBIHR D 5 5613
UTIAALTLEZT W

This system utilizes real-time communication for coordinated work between fixed and mobile

manipulators. A stable Wi-Fi or wired LAN connection is essential for a successful

demonstration, so we request a reliable network environment.

The input is now complete. / AJTAZEIZLA ETF
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<Note/FHEE>

« This document is subject to the document screening process, so please ensure that all items
are accurately and concisely completed. /AZBHIIFFEREONRL £ 5%, TTDH
HZEfEr OB ICREBL T ZI N,

- Attachments such as layout concepts and videos must be submitted separately according to
the given instructions. /L 4 7 v MMERLEIE & EOBRMYIE. FlEERICE o TRBLT
7ET W,



- As a general rule, revisions will not be accepted after submission. /FEH{H D N AZ FH 135
HIZ I £ 2 A,



