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Case
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Kubecon India:

Special Thanks

Special thanks to KubeEdge (CNCF Graduated
Project), Yue Bao (KubeEdge Maintainer), Zimu
Zheng (KubeEdge Approver), and Shijing Hu
(KubeEdge Reviewer) for their support and
contributions.




About Ku beEdge: Kubernetes Meets Edge Computing
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* Edge Computing scenarios oriented, designed for * The first Cloud Native Edge Cloud Computing OSS
edge-cloud collaboration Project

* Consistent experience of Applications, Resources, Data, ¢  Open Governance, connecting Cloud Native and
Devices, etc. Collaboration between cloud & edge Edge Computing Ecosystem



KubeCon India:
KubeEdge: Key Points

e Kubernetes compatibility [Manage edge
workloads using standard Kubernetes. ]

e Autonomous Edge Computing [Keep
applications running despite network
interruptions. ]

e Cloud—Edge—Device Integration [Connect
infrastructure, applications, and devices

through a unified platform. ]
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KubeCon India:

KubeEdge in Action: Bringing Cloud Native to the Physical World

Intelligent Surveillance Smart Agriculture
Real-Time Video Analytics at the Smart Robotics Edge Intelligence for Precision
Edge Cloud-Native Robotics at Scale Farming

Extending Kubernetes Beyond the Datacenter—to Robots, Farms, and Smart Infrastructure.




kubeCon India:

@ KubeEdge’s Surveillance

Edge Autonomy: Local EdgeCore handles processing and caching offline. Syncs

4 Traditional Camel’as automatically when Wi-Fi recovers.

Open Data Ownership: Native Kubernetes cluster orchestrates your storage. Zero
subscription fees, zero vendor lock-in.

Lightweight Al Deployment:
e  YOLOv5/v8 Pods for accurate detection.

WiFI On e Local Notification Triggers via open-source gateways.
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Edge Microprocessors Al Model Deployment
WiFi Off g P Py

Wi-Fi OFF / No Signal

Subscribe for Cloud Recording Activate Now Premium

Cloud-Edge Synergy
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Kubecon India:

-

Features updates: CloudCore ]
+  Support image pre-pull on the edge [ I@ ) API-Server
*  Support Auto-Restarting for edge modules WebSocket

*  Support more deployment fields override for edgeapplications
@igeCore \
Cloud EdgeHub
------- =
Edged MetaManager

kubecli‘t

EdgeHub

MetaManager
- DeviceTwin :
Edge Store ] Meta Server i

K8s Operator Edged (Kubelet-Lite)

Containerd

Surving the Wi-Fi Blindspot
SIG Node: Edge Architecture

Runtime
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kubeCon Ind*—
Turning Dumb Cameras Smart (The DMI & EdgeMesh Edge)

| De"iCT:;"R‘;;E' o | | Device API (CRD) | v Decoupled control plane and data plane for loT devices

v Device (data) as a Service
KubeEdge Cloud Cluster . —
v/ Help developers to focus on their own application development

|

v/ Reduced channel congestion between cloud and edge

Data APP ) . .
Cloud Hub i:aoud v/ Amore flexible and unified way to manage IoT Devices
Cloud Kubernet Cloud Master Node Cloud Node 1
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Kubecon India: Akraino

accepted More Edge

KubeEdge KubeEdge KubeEdge China Highway KubeEdge Computing

K8s loT Edge Launch opet Entered CNCF VL0 ETC System 100k+ Service BP KubeEdge became CNC Projects joining

WG source Sandbox Released Edge Servers Family incubation project CNCF

2018.09 2018.11 2019.03 2019.06 2020.01 2020.04 2020.09 2020.Q3

L LB B I RS I Y I 2021.01

Sedna sub project launched,

Scalability test The 1% Cloud EdgeMesh became a

st : . .
loT Device protocol framework The 1% Cloud Native  Natjve Vehicle sub project, data

Satellite based on P
SDK Mapper-SDK EdgeMark with KubeEdge

focusing on distributed Al

collaboration
plane for cloud-edge

KubeEdge launched jnside by SAIC o 2021.03
Support 100k Edge launched into orbit Maxus communication

K8s Native API
support on Edge

Nodes in one cluster 2022.05 2022.03 2021.12 2021.09 2021.05

2022.06

Security Audit Report Next generation Device management KubeRobo sub
Released Establishment of the  Cloud-Native Edge The 1% CNCF APIs based on Thing project launched,
Technical Steering Device Management project achiever Specification Language focusing on

st H
The 1% CNCF project fr¢ Committee(TSC) interface Standard DMI SLSA L3 released robotics solution

China that completes
SLSA assessm~=* 2022.07 2022.10 2023.01 2023.10 2023.12

2022.07
T B =TIYE FFREE
5 L el | i ‘ == -
wj‘.\ 15 e l‘.‘. | . . . . S




kube Edge releases:

v1.17: InClusterConfig

pport for edge pods, vidg

treaming in Mappers,
EdgeCore auto-restart
modules

(202401

v1.16: Batch edge node
emote upgrades via AP
bud-side upgrade via keadn;

1.21: Redesigned node job stat

tracking (Phase model: Init —
ogress — Completed — Failure

enance, multi-language Mapp
Framework (Java + C support)

.18: HA support for
RouterManager, node \
authorization mode for <

:loudCore, device status

-nNCF Graduation: KubeEdge moved id
Graduated maturity level — this is you
gest milestone for the slide, equivalel
became CNCF incubation project” entl
you already have

Edge event reporting to
ud, revamped Dashboar®
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KubeEdge/ Sedna:

Al framework fueled by edge-cloud synergy
¢ Dataset and model management across the edge

N and cloud

("Cloud Node ("Cloud Node

-- Global Manager .- -.

e :
E [ Task management }E

5 @ B — 0
| [ Task coordination h‘ 4]
| !
:[ !
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——————— Worker -======-1 Training and inference frameworks fueled by

Cloud Cloud Parameter | 1 )
Enference][ training ][aggregatoJ edge-cloud Synergy

Lib ] i

Local
Controller

* Joint inference

KubeEdge

_____________________ J S s e * Incremental learning

* Federated learning

* Lifelong learning

PEEE—— Local Controller _________ 5 S Worker D ESu—s

L. Open ecosystem

1
Joint Increment | | Federated || Lifelong | | Edge Edge 0
inference | | al learning | | learning learning | ! inference training =
mgmt mgmt mgmt mgmt 1
1

Dataset Mgmt, Model Mgmt
Status sync

TensorFlow, PyTorch, Paddle, MindSpore, etc.

:[ i ) * Compatible with mainstream Al frameworks:

Edge Node

* Provides extended interfaces for developers to

quickly integrate third-party algorithms




KubeEdge/ lanvs:

Node

Test Environment Manager Test Case Controller Story Manager

———————————————— 1 o e e e (e |
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¥ | e emem——————
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BenchmarkModuletz | emmmmaecaeao oo I 5
1 Benchmark Module L2 I ] l
Benchmark Module L3 Storage N

Al Benchmarking Framework: A modular system for standardizing and evaluating distributed Al models at

the edge.12

- Edge-Cloud Synergy: Fuels training and inference through seamless collaboration between cloud and edge
components.2

- Advanced Learning Paradigms: Supports Joint, Federated, Incremental, and Lifelong Learning models.2

+  Open and Extensible: Compatible with mainstream Al frameworks like TensorFlow and PyTorch for easy

algorithm integration
" B =Y R RIEEE
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Learni



https://drive.google.com/open?id=1Z146T_aFnSdlKTXUcpe_8dFJaMiuhiYDe4t67utKtcU
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit

pecialised
@l domain tasks
GovDoc2Poster

LifeLong

bdd

cityscapes
cityscapes-synthia
robot
robot-cityscapes
pcb-aoi
cityscrapes-
synthia[scene
based]

examples/

Federated

cifar100[FL]
cifatr100[FCL]
cifar100[fci-ssi]
cifar100[sedna]
PIPL
federated-lim

Cloud Edge
collaborative

Cloud_Robotics
TAB
cloud-edge-lim
cloud-edge-spec
decoding

Multi-Edge
Inference

imagenet
MOT17

runtime configurations.
- Documentation Modemization, including revamp tutorials with reproducible step-by-step

guides, publish developer-focused debugging playbooks for common failures. Write and

upload the corresponding blog to the KubeEdge Website.
- Advanced: Build a Cl pipeline testing examples with GitHub Actions against multiple Python

versions, critical lanvs/upstream updates, and block PRs that break validated examples

- Diagnose & fix bugs across examples, including dependency manifests, license scan, and

Example Restoration 1 /

Goals:
1) e2e restorafion of
il ynthia

Example Restoration 2| /

Example Restoration 3
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KubeEdge/ lanvs:

Embodied Intelligence
Ianvs — release roadmap
v0.1.0
Core framework + PCB-Aol
« Benchmarking framework

o Test env & case management

LLM testing & cloud-edge
inference

« Gov, coding & edge LLM

« PCB-Aol public dataset . benchmarks
« Single-task & incremental « Cloud-edge collaborative
learning inference
» Leaderboards & test reports « Speculative decoding
W20 (EAGLE)
“0.2.0 « Pedestrian tracking
P : : (ByteTrack)
010 EI= s e e « Personalised LLM &
« Full lifecycle: task def — multimodal algos
handling
« Unknown task recognition
» BWT/FWT metrics Cloud-Robotics

Result visualisation
Cloud-robotics dataset &
examples

POint Cloud Processi @ ianvs Edit Pins ~ Unwatch 8 ~ Fork 142 7 Star 167



KubeEdge/ lanvs on

Embodied Intelligence: $2 Trillion

Deformable Component Assembly LiDAR-Inertial Pose Estimation

Contributor: Ansh Rastogi

Contributor: Ronak Rajs Contributor: CGL Learner

P Dataset Link: Deformable Assembly Dataset: ° Benchmark Project: LIDAR-Inertial Pose Estimation ° Dataset: RoboDK Palletizing Dataset
Benchmarks ° Dataset Link: RoboDK Palletizing

° Scope: Access the Dataset, Access Baseline

. . ® Algorithm: LLIO (LiDAR-Inertial-Lidar-Odometry). Dataset
Algorithms, Use Defined Metricsa . orith | i . . Scope: Benchmarking Embodied
Algorithm Details: Uses iterative Kalman filtering for . . .
¢ End Users: Developers, StUdentS’ Researchers: sensor fusion between LiDAR point clouds and IMU Intelllgfence f-or Industrial Palletizing
. st ide rob P { 6DOF timati scenarios using the RoboDK
° Algorithms: YOLOvS, Force/Torque Sensors1 measurements to provide robus pose estimation.: simulation environment.

Metrics: Accuracy Score1 [ ] Dataset: KITTI Vision Benchmark Suite odometry dataset: ° End Users: Developers, Students, and

o Evaluation Metrics: Researchers Algorithms: YOLOVS (for
(] Position Error (target: < 0.5m), object detection), GraspNet (for
[ ] Orientation Error (target: < 1.0°), grasp.lr?g), Kalman filtering (for joint
denoising).
° Metrics: map50 (Mean Average

Precision at 1oU=0.5), map90 (Mean
Average Precision at loU=0.9).

o Trajectory Consistency (target: > 0.9);



https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://www.kaggle.com/datasets/kubeedgeianvs/deformable-assembly-dataset
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://docs.google.com/presentation/d/1D4zpe9yelf9PhZb-Cn69MHtFkgEKvpTLnYJTUQPGf8U/edit
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://drive.google.com/open?id=11ltN051yEoOMURjWEeAUZrGRMNeM5XZb
https://github.com/kubeedge/ianvs/tree/main/examples/RoboDK%20Palletizing
https://www.kaggle.com/datasets/kubeedgeianvs/the-robodk-palletizing-dataset/data
https://www.kaggle.com/datasets/kubeedgeianvs/the-robodk-palletizing-dataset/data

KubeEdge/ lanvs:



http://www.youtube.com/watch?v=LviadKqa3og&t=28

KubeEdge Based Orchestration Across Multiple Cloud Native Robots

Warehouse Robots
Cloud (edge) (edge)

| — |
— [ — &

NLP with LLMs Flow prediction & control Heterogeneous
tasks assignment
route planning

= Meadows

BMONITOR ROBOTS
" ‘speciallst. | can assist you with writing Python code it R otk it
4 ACTORE specifically for robots using ROS1. Whether you are

dealing with robot movemant, sensor integration, or

OPERATOR TEAM - communication between nodes, | can help you craft
code that Is tallored to your robotic needs. Let me
0 [Algent Manager know how | can assist you with your project.

Hey! I'm your senior simulator agent hare to support

‘ YAt sBB T You In evaluating the parformance of your appiication
within a harbour anvironmant. | can generata random
obstacles such s trucks. pikas, and bulldozers ta test

‘ [Algent RobotBlue your spplication’s avoidance capabities.
Y T
(Algent Coder
e Hil | am RobotGreen. | can be assignad delivery tasks
by the manager, and | can siso move according to user
Instructions.

a (A]gent Simulator
0 o
srsrew sens

— Hello, | am Manager Agent. the manager of this

9 seaport. 'm here to assist you with all your port
dolivary neads. It you require any of the thre goods
wa have available - doll, panda, o yunbao - | can

arrange for them to be sent to one of our three ports:
Port A, Port B, or Port C. Pleasa lat me know which
specific good you need and to which port it should be
sont.

Copyright © 2024, Edge Cloud Innovation Lab, HuaweiCloud

robot connected

Chal lenges

¢ Difficult for robots to comprehend natural language

¢ Risk of robots congestion due to increased deployment
scale

e Difficulties in accessing & managing diverse robots

Benefits

¢ NLP-driven task understanding & task execution based
on multi-robot coordination

* E2E deployment cycle of cloud-edge system reduced 30%

* Robots management efficiency improved 25%

. Integration cycle for new robots shortened from

months to days
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ONCF- Wupc..w cu(fmmm ONCF - KubeEdgo Clood-Robotis Al ONCF - KubeEdge: Comprehensive KubeEdge

2026+:
Cloud-Native
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i & & T Sirtm ot Exponential
& o Q & c, i mw 21: Scalabilt 0 Ecosystem
CNOY - Kisboliige: Comproranaive CNCY - Mwbctaigs- Deep Inregration ONCY - Aubebiige: Doploy Smal - 2021: Scalability at Scale Growth

‘Beampte Restoration for 16nec.. with AMD Csige Nedes (2023 Tenn 3) Langieage Modcle & OPEA... 2018: Core CNCF (100k nodes) &
Project Launch Edge Al
KubeEdge: Connecting the Physical and Digital World, Enhancing the Cloud

Mt ot
CNCF - KubeEdge: Device Anomaly
Detection Framework (2025 Term 3)

CNCF - KubeEdge: Enable and verify
KubeEdge support on RISC-V (2026...
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Diverse Partnerships Across Industry, Academia and Research
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Thank You!!!!




