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IETF-124 Hackathon

발표자 노트
프레젠테이션 노트
Good afternoon, everyone.
�My name is Jisuk Chae from Sung Kyun Kwan University in Korea and I’ll present about our hackathon project for this ietf. 
For this hackathon, we extended the I2ICF framework.
We built an AI agent for an autonomous vehicle that detects obstacles and stops automatically through I2ICF.
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발표자 노트
프레젠테이션 노트
This slide shows our hackathon poster.
Our goal was to make a robot that receives intent, detects obstacles, and stops safely using camera and LiDAR through the I2ICF framework.




Interface to In-Network Computing Functions (I2ICF) for Mobile Objects
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발표자 노트
프레젠테이션 노트
The I2ICF framework works in three steps —
the user’s intent is translated into network policies,
the 5G core delivers them to robots,
and each robot detects obstacles, stops safely, and reports back.





Goal of Hackathon Project
• The goal is to show the feasibility of a Configured moving objects to Collision avoidance 

by self-determining obstacles and pedestrians

– I2ICF (Interface to In Computing Functions) Moving Object Controller

• The robot car fuses the sensing data of both camera and LiDAR in real time
to measure distance and stops automatically when it is too close.

• Internet Drafts for the I2ICF Project

– https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-problem-statement/

– https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-framework/

– https://datatracker.ietf.org/doc/draft-gu-nmrg-intent-translator/
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발표자 노트
프레젠테이션 노트
Our main goal was collision avoidance.
We calibrate camera and LiDAR data on the edge to measure distance.
When something came too close, the robot stopped automatically.

https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-problem-statement/
https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-framework/
https://datatracker.ietf.org/doc/draft-gu-nmrg-intent-translator/


IETF-123 I2ICF Framework (Before)
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발표자 노트
프레젠테이션 노트
This picture shows our previous IETF-123 hackathon system’s framework.
The robot streamed video and odometry through OpenCV and ROS2,
and the edge used Flask for inference.
It was our first connection between robot, edge, and cloud.
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IETF-124 I2ICF Framework (Now)

New Feature: Calibrating LiDAR and Camera for Distance Measurement

발표자 노트
프레젠테이션 노트
For this IETF, we added LIDAR process at edge server on the previous I2ICF Framework.
The blue box shows the added LiDAR process.
LiDAR data is sent to the edge, calibrated with the camera,
and used to estimate distance.
If the person is too close, the robot activates the stop function.




1. [LIMO] Run ‘limo_base.launch.py’ 

Demonstration (1/3)

72. [LIMO] Run ‘ydlidar.launch.py’ 3. [LIMO] Run ‘imo_server_lidar.py’

발표자 노트
프레젠테이션 노트
This is our demo.
First, run these two launch files to get data and run imo server file.



6. Run ‘imo_control.py’

Demonstration (2/3)
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5. Run ‘edge_control.py’4. Run ‘k8s_server.py’

발표자 노트
프레젠테이션 노트
And then run kubernetes server file, edge server file and imo controller file. 



Demonstration (3/3)
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Result 1: YOLO Detection & Distance

Result 2: Logs 

발표자 노트
프레젠테이션 노트
Here you can see the log files.
They show distance to the person. 
They also include detection and odometry data.



What we learned
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• We implemented a real-time perception-to-stop pipeline.
• Distance Measurement with Camera and LiDAR and 

Auto-Stopping for an Obstacle.

• Intent-Based Driving
• Robot stops when an obstacle is near.

발표자 노트
프레젠테이션 노트
We built a real-time perception-to-stop system.
The edge calibrate camera and LiDAR, measures distance,
and robot stops automatically when it’s too close. 



Next Steps
• Design & Implementation of Intent Translator and Policy Translator

• Optimization of End-to-End Pipeline
• Reduction of frame drops and inference latency
• Stabilization of distance estimation

• IETF-125 Hackathon

• Extension of I2ICF Testbed 

– Exchange inference data and cooperative maneuver control.

• YANG Data Models for I2ICF Moving Object Management

– https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-framework/11

발표자 노트
프레젠테이션 노트
Next, we’ll improve the system to make it faster and more stable.
At the next IETF, we’ll test two robots that share data and avoid collisions together.
We’ll also design Intent and Policy Translators,
and create YANG data models for moving object management.


https://datatracker.ietf.org/doc/draft-jeong-opsawg-i2icf-framework/


Open-Source Project for I2ICF
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[URL] https://github.com/jaehoonpauljeong/I2ICF/tree/main/IETF-124/SDV_Robocar

발표자 노트
프레젠테이션 노트
Our code is on GitHub

https://github.com/jaehoonpauljeong/I2ICF/tree/main/IETF-124/SDV_Robocar


Demonstration Video Clip for I2ICF
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[URL] https://www.youtube.com/watch?v=lw0GV3yN5Nw

발표자 노트
프레젠테이션 노트
and the demo video is on YouTube.

https://www.youtube.com/watch?v=lw0GV3yN5Nw


I2ICF Hackathon Team
• Professors:

– Jaehoon Paul Jeong (SKKU)
– Yong-Geun Hong (DJU)
– Joo-Sang Youn (DEU)

• Researcher:
– Jung-Soo Park (ETRI)

• Students:
– Mose Gu (SKKU)
– Jiwon Suh (SKKU)
– Jisuk Chae (SKKU)
– Yeonjoo Lee (SKKU)
– Kihyun Shim (SKKU)
– Isaac Choi (SKKU)
– Wonjae Lee (SKKU)

14

Hackathon Team Photo

발표자 노트
프레젠테이션 노트
Finally, here is our team.
We thank all professors, researchers, and students who joined this project.
Thank you very much for listening!




Appendix
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Differences from the previous work

1
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• The Previous Goal
 To implement User Equipment (UE)’s data collecting ability and a 

monitoring interface to collect data from the UE which is directed by a 
user’s intent. 

 We collect data from a UE (i.e., Robot Car) and deliver it to an Analyzer 
Component for the framework’s closed loop control.

• The Present Goal
 To have a moving object (i.e., Robot Car) receive an intent and 

autonomously drive.
 To perform onboard camera-based object detection and camera-LiDAR 

calibration/fusion for distance estimation.
 To let the moving object deliver the detection results to a cloud server to  

perform real-time stopping to avoid the collision with obstacles. 
 Camera-LiDAR data is calibrated and fused; collision control is performed via 

the powertrain ECU; detection results are transferred to a cloud server.

발표자 노트
프레젠테이션 노트
In our previous work, we only collected data from the robot and sent it to a server.
Now, the robot does everything in real time —
it detects objects, calibrate camera and LiDAR data, sends the results to the cloud, and stops when it detects a person.
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