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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.



IETF-124 Interface to In-Network Computing Functions (12ICF)

Champion: Jaehoon Paul Jeong (SKKU)
12ICF Framework

Intelligent Moving Object 2

12ICF Developing Environment

Intelligent Moving Object 1

@ « 0S: Ubuntu 20.04
* Kubernetes: Microk8s v1.32.2
PCakded * Object Detection: YOLO v8
= ROS2 Version: Humble
i N * GitHub Repository:

! |4. Application Policy . — —
[

= Sumin Park (DJU)
= Eunsan Seong (DEU)
= Taehyun Kwan (DEU)

B Oy [] Erhen

Wi iy S
DAEJEON UNIVERSITY

collision-free, optimal paths

P s

DONG-LUI UNIVERSITY

when approaching each other.

| OFZECHS R

/ AJOU UNIVERSITY

; ’/{ — https://github.com/jaehoonpauljeong/I2ICF/t
IETF-124 Interface to In-Network o | @S| i) [T ree/main/IETF-124/SDV_Robocar
Computing Functions (I12ICF) Hackathon L st | Iyl
puting ( ) | N 0 4 pheaion pokey J Workflow of the I12ICF Testbed
Professors: i """"f"’:l"v S . 200w Mo ’1 Intent Submission: A User provides a
= Jaehoon Paul Jeong (SKKU) P, - ------ @ "“’"j'? d safety/perception intent (e.g., avoid
= Yong-Geun Hong (DJU) O et e e _ B obstacles/pedestrians; stop within a configured
= Joo-Sang Youn (DEU) distance).
Researchers: Objectives 2. Intent .Application: A Moving Object s_.ets
= Jung-Soo Park (ETRI) * To demonstrate an intent-driven, closed-loop safety pipeline ::ielticugn/ s.t(c:)p pararr;_:‘e;ir; frcl).n; th,e m_tent'
Students: in which a moving object receives an intent, this 12ICF all r:atlctn.t‘amferac—r |t ca |t‘rat|;J.n,
=  Mose Gu (SKKU) framework (i) performs on-board camera-based object . ;vnc fohlzag:cli:n f:r .l(s: ance e; ima !on. ¢ LoAR
= Jiwon Suh (SKKU) detection and camera-LiDAR calibration/fusion for distance ’ ercelzctloln us.llonif an;:era ete;:tlor? anc Ll
= Jisuk Chae (SKKU) estimation, (ii) streams detections to a cloud server, and (iii) cri?:tgaicl;smn to classify objects and estimate
i executes real-time stop/avoidance for obstacles and .

: I?:"Jo""s;?e (?ﬂ;ﬂ) p’;deitrians ! p/avoi 5. Cloud Streaming: Detection results and motion
. 1 ! Vugh '".:IEKU ) ) metadata are sent to a cloud server (12ICF Analyzer).
. \:!a:r::'ae t;i lSKK{J) Future Work 6. Safety Action: If a proximity threshold is met, the
: DeoI:hyeon Ryu (DJU) * To optimize End-to-End performance (e.g., inference accuracy, Moving Object stops to avoid a collision and detours
= Eunjin Hwang (DJU) and inference latency) and extend to two robot cars that for a safe driving.

! g exchange on-board inference data to cooperatively plan 7. Monitoring: Logs (e.g., JSON) are stored in the cloud

database (DB) for further analysis.

ETR Sy w TT/A I=ugssigus



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.
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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

— 12ICF (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/



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/
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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.



IETF-124 12ICF Framework (Now)
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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.



Demonstration (1/3)

agilex@agikex-NUC12WSKI7: ~ agilex@agikex-NUC12WSKI7: ~

: § ros2 launch limo_base 1imo_base.launch.py
[INFO] [launch]: All log files can be found below /home/agilex/.ros/log/2025-07-14-14-29-35-182625
x-NUC12WSK1i7-3201
[INFO] [laun : Default logging verbosity is set to INFO
[INFO] [limo_base-1]: process started with pid [3262]
[limo_base-1] Loading parameters:
[limo_base- - port name: ttylimo
[limo_base- - odom frame name: odom
[imo_base-1] - base frame name: base link
[limo_ba - pub odom tf
[limo_base-1] -use_mcnamu
[limo_base- [INFO] [1752474 o2 4] [limo_base_node]: connet the serial port:'/dev/ttylimo
[INFO] [1752474575. ] [limo_base_node]: enableCommandedMode
[INFO] [1752474575.29959 ] [limo_base_node]: Open the serial port:'/dev/ttylimo

=] : ~/SDV_Robocar

agilex@agikex-NUC12WSKi E < _Ro... ~ agile kex-NUC12... agile» ex-NUC12... agilex@agikex-NUC12..
1§ ros2 launch ydlid iv idar . launch. : hon3 imo_server_lidar.py
[INFO] [launch]: All log fi can be found below omefagi . g/ 8- [INFO] 2 work
29-17-10-32-925851-agikex-NUC12WSKi7-12205 * Serving FL
[INFO] [launch]: Default /' ity is t 0 * Debug mode
[INFO] [ydlidar_r driver_node-1]: process rted with pid [12216

rm Dubll’ht started with pid [12218]
ransform_publi 2 i 6 21] [1: Old-style argum * Running
t .

622 cum] [statlc_tf_pub_lase

/odometry HTTF}I
/lidar HTTP/1.
/lidar HTTP/1.1"
rm_publi -2] from 'ba L1 a ink 68.50. - - "G /odometry HTTP
[ydlidar_ros2_driver_node-1] [INFO] [17617298 ar_ros2_driver_ 2 .50, - [29/0ct/2¢ : "GET /lidar HTTP/1
Current ROS Driver Version 68.50. A 1 2 "G [odometry HT
s /lidar HTTP/1.
YbLidar SDK initial 92.168.50. - 29/ 2 "G [odometry HTTP
[,nud o rivi ¥DLidar SDK h talize 68.50.17 - - ct 7:23 ; /odometry HTTP/1.1
[ydlidar 2 i _no [YOLIDAR] \ o Sk 92.168.50. - / 5 "G /lidar HTTP/1
[ydlidar_res2_driver_node-1] Lil uccessfully connected .58, sk t 3 Jodometry HTTFJI
[vdlidar_ros2_driver_nod [YDLIDAR]:Lidar running correctly ! The health stat 92.168.50. - - [z 2025 "G /lidar HTTP/1.1
: [Lxdar HTTP/1.1"

ydlidar ros2 driver node-1] [YDLIDAR INFO] Current SDK does not support curre|

2. [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.


Demonstration (2/3)
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6. Run ‘imo_control.py’


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


Demonstration (3/3)

2025-10-22_18-34-15.json

?8_18-34-01.son

Result 2: Logs

Result 1: YOLO Detection & Distance


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

« 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

« |ETF-125 Hackathon
« Extension of I12ICF 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/



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 12ICF

[URL] ithub.co

O jachoonpauljeong / 12ICF

<> Code () Issues 11 Pullrequests (%) Actions [ Projects [0 Wiki () Security [+ Insights Settings
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발표자 노트
프레젠테이션 노트
Our code is on GitHub

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

.

Demonstration Video Clip for 12ICF

[URL]



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

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

12ICF 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)
— lIsaac Choi (SKKU)

— Wonjae Lee (SKKU)

Hackathon Team Photo
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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



Differences from the previous work

e The Previous Goal

v

v

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.

e The Present Goal

v

v

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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