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Web Neural Network (WebNN)

• A new web standard that allows web apps and frameworks to accelerate deep neural networks with on-
device hardware such as GPUs, CPUs, or purpose-built AI accelerators.

• An emerging W3C Web standard API for AI acceleration, Intel and Microsoft spec co-editors.

• Brings a unified abstraction of neural networks to the web

• Provides AI hardware (XPU) access through native machine learning API of the operating system

• Delivers near-native performance and reliability of results while delivering the next gen use cases

• Status:
• Spec:

• CNN/RNN - Candidate Recommendation published
• Transformers – Q4’23

• Implementation:
• [XNNPACK/CPU for Win/Linux]: Dev Trial is available in Chrome and Edge Canary
• [DirectML/GPU for Win]: Initial support landed upstream, Dev Trial in Q4’23
• [DirectML/NPU for Win]: work in progress
• [MLService/NPU for CrOS]: POC done, patches upstreaming
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XPU-Accelerated Web AI Overview
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Almost 2/3rd of PC cycles worldwide are spent on the web 

Application Usage by Category Browsers are top apps on PC*
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* Other names and brands may be claimed as the property of others.

Emerging Web APIs aim to bring AI to the masses across all platforms!



Web is the best platform to scale AI delivery 

ONNX runtime-web



Heterogenous Hardware for AI

Source: Intel illustration of generally accepted principles
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CPU: Fastest Response 
Ideal for light-weight low-latency AI tasks

NPU: Dedicated AI Engine
Ideal for power efficient, sustained AI

dGPU: Highest Scalable Performance
Ideal for advanced content creation or render-related AI

iGPU: Best for Parallelism & Throughput
Ideal for rendering/reconstruction pipeline
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Agenda
WebNN
Delivering AI experiences 
across CPU, GPU, NPU

Call to Action

WebNN API & Spec

Browser Implementations

Performance & Demo

References



WebNN Specification

WebNN is an emerging W3C Web standard API for AI acceleration



WebNN Programming Model



Hello Tensors



WebNN Browser Implementations



WebNN JS ML Frameworks Integration



MediaPipe Models Performance using WebNN CPU



ONNX Runtime DirectML Architecture



DirectML Use Cases



Transformers on WebNN DirectML Demo

ONNX Runtime Web

WebNN EP *

Transformers:
Segment Anything Model,

Stable Diffusion

Chromium w/ WebNN

DirectML

Intel integrated Iris Xe GPU

The demo stack

WebNN transformers demo guides the WebNN next version work

* WebNN Execution Provider of ONNX Runtime Web
Segment Anything  (ONNX/FP32) model:
Size: 19.5MB
Number of parameters: 5.11M



ONNX Runtime Web Code Samples with WebNN

WebAssembly backend WebNN backend

Switching to WebNN can be done by modifying a single line of code



WebNN ChromeOS MLService on NPU

Web NN API

OpenVINO Plugin

TensorFlow Lite

NPU

NPU Stack (UMD/KMD Driver, FW)

ML Service Backend

Web Apps (MobileNet v2)

TFLite OpenVINO Delegate
(Design is ready, Impl is on going)



Call to Action

• Try WebNN CPU/GPU acceleration on Google Chrome and Microsoft Edge Canary today
• Navigate to about:flags in the URL bar and turn on “Enables WebNN API”

• Visit https://webmachinelearning.github.io/webnn-samples/image_classification/

• Visit https://webmachinelearning.github.io/webnn-samples/semantic_segmentation/index.html

• Join Intel and other industry leaders, including Microsoft and Google, participate in 
WebNN standardization and open-source implementation

https://webmachinelearning.github.io/webnn-samples/image_classification/
https://webmachinelearning.github.io/webnn-samples/semantic_segmentation/index.html


References

• WebNN Spec: https://www.w3.org/TR/webnn/

• WebNN Explainer: https://github.com/webmachinelearning/webnn/blob/main/explainer.md

• WebNN Implementation Status: https://webmachinelearning.github.io/webnn-status/

• WebNN Samples: https://webmachinelearning.github.io/webnn-samples/

• WebNN Image Classification: https://webmachinelearning.github.io/webnn-samples/image_classification/

• WebNN Semantic Segmentation: https://webmachinelearning.github.io/webnn-
samples/semantic_segmentation/index.html

• ONNX Runtime WebNN Execution Provider: 
https://github.com/microsoft/onnxruntime/tree/main/onnxruntime/core/providers/webnn

• Developing Web-Based AI Apps for the Client: 
https://static.rainfocus.com/intel/innv2023/sess/1689805601141001Xyjy/supmat/DevelopingWebBasedAIApps_Final_1

694887505835001jjpL.pdf

https://www.w3.org/TR/webnn/
https://github.com/webmachinelearning/webnn/blob/main/explainer.md
https://webmachinelearning.github.io/webnn-status/
https://webmachinelearning.github.io/webnn-samples/
https://webmachinelearning.github.io/webnn-samples/image_classification/
https://webmachinelearning.github.io/webnn-samples/semantic_segmentation/index.html
https://github.com/microsoft/onnxruntime/tree/main/onnxruntime/core/providers/webnn
https://static.rainfocus.com/intel/innv2023/sess/1689805601141001Xyjy/supmat/DevelopingWebBasedAIApps_Final_1694887505835001jjpL.pdf
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