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About KubeEdge: Kubernetes Meets Edge Computing 

• Edge Computing scenarios oriented, designed for 
edge-cloud collaboration

• Consistent experience of Applications, Resources, Data, 
Devices, etc. Collaboration between cloud & edge

• The first Cloud Native Edge Cloud Computing OSS 
Project

• Open Governance, connecting Cloud Native and 
Edge Computing Ecosystem



KubeCon India: 

KubeEdge: Key Points

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

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

● Cloud–Edge–Device Integration [Connect 
infrastructure, applications, and devices 
through a unified platform. ]

2024



KubeCon India: 

Smart Robotics
Cloud-Native Robotics at Scale

 Intelligent Surveillance
Real-Time Video Analytics at the 
Edge

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

 Smart Agriculture
Edge Intelligence for Precision 
Farming

KubeEdge in Action: Bringing Cloud Native to the Physical World
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4 Traditional Cameras

WiFI On

WiFi Off

Premium

KubeEdge’s Surveillance 

Edge Autonomy: Local EdgeCore handles processing and caching offline. Syncs 
automatically when Wi-Fi recovers.

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

Lightweight AI Deployment:

● YOLOv5/v8 Pods for accurate detection.
● Local Notification Triggers via open-source gateways.

Edge Microprocessors AI Model Deployment

Cloud-Edge Synergy
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Features updates:
• Support image pre-pull on the edge
• Support Auto-Restarting for edge modules
• Support more deployment fields override for edgeapplications

Surving the Wi-Fi Blindspot 
SIG Node: Edge Architecture 
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Turning Dumb Cameras Smart (The DMI & EdgeMesh Edge) 
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✔ Decoupled control plane and data plane for IoT devices

✔ Device (data) as a Service

✔ Help developers to focus on their own application development

✔ Reduced channel congestion between cloud and edge

✔ A more flexible and unified way to manage IoT Devices
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2021.05

EdgeMesh became a 

sub project, data 

plane for cloud-edge 

communication

• Security Audit Report 

Released

• The 1st CNCF project from 

China that completes 

SLSA assessment

Scalability test 

framework 

EdgeMark 

launched
Support 100k Edge 

Nodes in one cluster

IoT Device protocol 

SDK Mapper-SDK

2022.03

2021.03

Sedna sub project launched, 

focusing on distributed AI 

collaboration

K8s IoT Edge 

WG

2018.09

KubeEdge 
Launch open  
source

2018.11

KubeEdge 
Entered CNCF 
Sandbox

2019.03

KubeEdge

v1.0 
Released

2019.06

China Highway 
ETC System 100k+ 
Edge Servers

2020.01

Akraino 

accepted 

KubeEdge 

Service BP 

Family

2020.04 2020.09

KubeEdge became CNCF 
incubation project

2020.Q3

More Edge 

Computing 

Projects joining 

CNCF

2021.01

K8s Native API 

support on Edge
2021.09

The 1st Cloud 
Native Vehicle 
with KubeEdge 
inside by SAIC 
Maxus

2021.12

The 1st Cloud Native 
Satellite based on 
KubeEdge launched 
into orbit

2022.05

2022.06

2022.07

2022.07

Establishment of the 

Technical Steering 

Committee(TSC)

2022.10

Next generation 

Cloud-Native Edge 

Device Management 

interface Standard DMI

2023.01

The 1st CNCF 

project achieved 

SLSA L3

2023.10

Device management 

APIs based on Thing 

Specification Language 

released

2023.12

KubeRobo sub 

project launched, 

focusing on 

robotics solution
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Edge AI



KubeEdge/ Sedna: AI framework fueled by edge-cloud synergy

• Dataset and model management across the edge 

and cloud

Training and inference frameworks fueled by 

edge-cloud synergy

• Joint inference

• Incremental learning

• Federated learning

• Lifelong learning

Open ecosystem

• Compatible with mainstream AI frameworks: 

TensorFlow, PyTorch, Paddle, MindSpore, etc.

• Provides extended interfaces for developers to 

quickly integrate third-party algorithms



KubeEdge/ Ianvs:

• AI Benchmarking Framework: A modular system for standardizing and evaluating distributed AI 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 AI frameworks like TensorFlow and PyTorch for easy 
algorithm integration

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




KubeEdge/ Ianvs:

Point Cloud Processing 

Embodied Intelligence 

Cloud-Robotics



KubeEdge/ Ianvs on Embodied Intelligence:

● Contributor: Ronak Raj1
● Dataset Link: Deformable Assembly Dataset1

● Scope: Access the Dataset, Access Baseline 
Algorithms, Use Defined Metrics1

● End Users: Developers, Students, Researchers1

● Algorithms: YOLOv8, Force/Torque Sensors1

● Metrics: Accuracy Score1

Deformable Component Assembly

● Contributor: Ansh Rastogi

● Benchmark Project: LiDAR-Inertial Pose Estimation 
Benchmark1

● Algorithm: LLIO (LiDAR-Inertial-Lidar-Odometry)1

● Algorithm Details: Uses iterative Kalman filtering for 
sensor fusion between LiDAR point clouds and IMU 
measurements to provide robust 6DOF pose estimation.1

● Dataset: KITTI Vision Benchmark Suite odometry dataset1

● Evaluation Metrics:

● Position Error (target: < 0.5m)1

● Orientation Error (target: < 1.0°)1

● Trajectory Consistency (target: > 0.9)1

LiDAR-Inertial Pose Estimation RoboDK Palletizing 

● Contributor: CGL Learner
● Dataset: RoboDK Palletizing Dataset
● Dataset Link: RoboDK Palletizing 

Dataset
● Scope: Benchmarking Embodied 

Intelligence for Industrial Palletizing 
scenarios using the RoboDK 
simulation environment.

● End Users: Developers, Students, and 
Researchers Algorithms: YOLOv8 (for 
object detection), GraspNet (for 
grasping), Kalman filtering (for joint 
denoising).

● Metrics: map50 (Mean Average 
Precision at IoU=0.5), map90 (Mean 
Average Precision at IoU=0.9).

$2 Trillion

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/ Ianvs:

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


KubeEdge Based Orchestration Across Multiple Cloud Native Robots

NLP with LLMs

Cloud
Warehouse 

(edge)
Robots 
(edge)

Flow prediction & control
tasks assignment

route planning

Heterogeneous 
robot connected

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

Challenges

• Difficult for robots to comprehend natural language 

• Risk of robots congestion due to increased deployment 

scale

• Difficulties in accessing & managing diverse robots





Diverse Partnerships Across Industry, Academia and Research



Thank You!!!!


