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Operations Configuration - Inputs |

|

: EREEL B 3L T
Operands Outputs
4
IR
=5 Model Compilation 11T Execution
interface Model { interface Compilation { interface Execution {
void addOperand(OperandOptions options); void setPreference(long preference); void setlnput(
void setOperandValue( Promise<long> finish(); unsigned long index,
unsigned long index, Promise<Execution> createExecution(); ArrayBufferView data);
ArrayBufferView data); }; void setOutput(
void addOperation( unsigned long index,
long type, ArrayBufferView data);
sequence<unsigned long> inputs, Promise<long> startCompute();
sequence<unsigned long> outputs); 1

void identifylnputsAndOutputs(
sequence<unsigned long> inputs,
sequence<unsigned long> outputs);

Promise<long> finish();

Promise<Compilation> createCompilation();
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JavaScript:
Promise<Compilation>
createCompilation();

Renderer 1HFE

: C++:
Chroinlum tMojo oid
Modellmpl::CreateCompilation(CreateCo

mpilationCallback callback)

JavaScript:
CONV_2D

C/C++:

NN APl: ANEURALNETWORKS_CONV_2D
MPS: MPSCNNConvolution

BNNS: BNNSFilterCreateConvolutionLayer

OS

RS A

https://github.com/otcshare/chromium-src
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/| Get the neural network context.
const nn = navigator.ml.getNeuralNetworkContext();

/| Create a Model object.
const model = await nn.createModel();
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/[ Use 4-D tensor.

const TENSOR_DIMS = [2, 2, 2, 2];

const TENSOR_SIZE = 16;

const float32TensorType = { type: nn.TENSOR_FLOAT32,
dimensions: TENSOR_DIMS };

/[ Track operand index.
let operandindex = 0;

// tensorO is a constant tensor, set its value from an ArrayBuffer object.

// The ArrayBuffer object may contain the training data loaded before hand.

const tensorO = operandindex++;

model.addOperand(float32TensorType);

model.setOperandValue(tensor0O, new Float32Array(arrayBuffer, 0, TENSOR_SIZE));

// tensor1 is one of the input tensors. Its value will be set before
/[ execution.

const tensor1 = operandindex++;
model.addOperand(float32TensorType);

GMTC = Geekbang>. InfoQy
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// Add the first ADD operation.
model.addOperation(nn.ADD, [tensor0, tensor1,
fusedActivationFuncNone], [intermediateOutput0]);

// Add the second ADD operation.
model.addOperation(nn.ADD, [tensor2, tensor3,
fusedActivationFuncNone], [intermediateOutput1]);

// Add the MUL operation.

// Note that intermediateOutputO and intermediateOutput1 are specified

/[ as inputs to the operation.

model.addOperation(nn.MUL, [intermediateOutput0, intermediateOutput1,
fusedActivationFuncNone], [output));

// ldentify the input and output tensors to the model.
model.identifylnputsAndOutputs([tensor1, tensor3], [output]);

// Finish building the model.
await model.finish();

GMTC = Geekbang>. InfoQy
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/| Create a Compilation object for the constructed model.
let compilation = await model.createCompilation();

/| Set the preference for the compilation.
/[ Other options include SUSTAINED_SPEED and LOW_POWER
compilation.setPreference(nn.PREFER_FAST_SINGLE_ANSWER);

// Finish the compilation.
await compilation.finish();
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/| Create an Execution object for the compiled model.
let execution = await compilation.createExecution();

/[ Setup the input tensors.

// They may contain data provided by user.

let inputTensor1 = new Float32Array(TENSOR_SIZE);
inputTensor1 . fill(inputValue1);

let inputTensor2 = new Float32Array(TENSOR_SIZE);

inputTensor2 fill(inputValue2);

/[ Associate input tensors to model inputs.
execution.setlnput(0, inputTensor1);
execution.setlnput(1, inputTensor?);

// Associate output tensor to model output.
let outputTensor = new Float32Array(TENSOR_SIZE);
execution.setOutput(0, outputTensor);

/[ Start the asynchronous computation.
awalit execution.startCompute();

GMTC
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// The computed result is now in outputTensor.
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('V® Web
Neural Network API
\
This version:
webmachinelearning.github.io/webnn/

Editor:
Ningxin Hu (Intel Corporation)

2 Use cases

2.1  Application Use Cases

2.1.1 Person Detection

2.1.2 Semantic Segmentation
2.1.3 Skeleton Detection
2.1.4 Face Recognition

2.1.5 Facial Landmark Detection
2.1.6 Style Transfer

2.1.7 Super Resolution

2.1.8 Image Captioning

2.1.9 Machine Translation
2.1.10 Emotion Analysis

2.1.11 Video Summarization

Web Neural Network APl Examples

Predicting a single label (or a distribution over labels
as shown here to indicate our confidence) for a given
image.

Ak.a Human Pose Estimation, detecting human
figures in images and video to determine, for
example, where someone’s elbow shows up in an
image.

@

Style Transfer

Transfering makeup style of the sample makeup
image to facial image to check how the selected
makeup looks like

Machine Translation

Translating every text into different language

Detecting instances of semantic objects of a certain
class (such as humans, buildings, or cars) in digital
images and videos.

Face Recognition

Detecting faces of participants by using object
detection and checks whether each face was present
or not.

Generating higher-resolution image or video frames
to prevent degradation of the perceived image or
video quality

Analysing and inferring emotion from input text, and
displaying an emoji that represents the estimated
emotion.

NOT SUPPORTED

©2019

Partitioning image into semantically meaningful parts
to classify each part into one of the pre-determined
classes

Detecting facial landmarks like eyes, nose, mouth,
etc., which can be used for web-based try-on
simulator of online store.

-

il

Image Captioning
Providing automatic image captioning which predicts
explanatory words of the presentation slides for
better accessibility.

Video Summarization

Generating short version of the recorded video to
reduce recorded video data to be stored

https://intel.github.io/webml-polyfill/examples/
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WebNN API: W3C #1756 /2 AP]

// Operation types.
© Web const long ADD = 0;

const long AVERAGE_POOL_2D - 1;
v Neural NetWOrk APl const long CONCATENATION = 2;
const long CONV_2D = 3;
const long DEPTHWISE_CONV_2D = 4;
This version: const long DEPTH_TO_SPACE - 5;
webmachinelearning.github.io/webnn/ const long DEQUANTIZE = 6;
const long EMBEDDING_LOOKUP
const long FLOOR = 8;
Editor: const long FULLY_CONNECTED - 9;
- - : const long HASHTABLE_LOOKUP - 10;
Ningxin Hu (Intel Corporation) S e i
const long L2 POOL_2D = 12;
const long LOCAL_RESPONSE_NORMALIZATION = 13;
const long LOGISTIC = 14;

3 API

31 NaVIQator const m LSH_PROJECTION = 15;
32 ML const long LSTM = 16;
£)e! NeuralNetworkContext const long MAX_POOL_2D = 17;
3.4 OperandOptions e

. const long RELU = 19;
3.5 Mode| const long RELU1 = 20;

. . const long RELU6 = 21;

36 Compllatlon const long RESHAPE = 22;
3.7 Execution const long RESIZE BILINEAR = 23;
4 Examples const long RNN = 24;

const long SOFTMAX = 25;

const long SPACE TO_DEPTH = 26
const long SVDF = 27;

const long TANH = 28;

const % BATCH_TO_SPACE_ND = 29;
const long TRANSPOSE = 37;

o ﬁffﬁfﬁm —HMFISCINRENE SR | SRIEFFRIAFIRE,
FERY Web API B3 M%IZE%)FJ SHBHES |, ANAFAARIRHE—HEO.
o WebNN API RN E TR EREL MEZRVEEAEINER APL,

O
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() @ intel.github.io/webml-p

+ TensorFlowl jte

FAST_SINGLE_ANSWER

SUSTAINED_SPEED LOW_POWER

Object Detection / WASM / Ssd Mobilenet
V1 Quant (Tflite)

LIVE CAMERA

6.9/6.9MB 100%
Updating backend ...

SUPPORTED

©2019

:»» Geekbang>. [nfoQ:

A5 35 90 B 3%



WebNN API: 215551

E,
e O

S DU B A N A%
D B S A IR PR H A B

GMTC - svcmmmmmmas=ron=. =7 Geekbang>. InfoQ;

ERABHERARKS



¥ Machine Learning
\« for the Web Web Neural Network AP

l..'-"-!-;l;'ﬂ@ Community Group

Participants
Meetings
Charter
GitHub*

Mailing List

https://webmachinelearning.github.io

https://github.com/webmachinelearning/webnn/issues | | |
https://github.com/intel/webml-polyfill

2018-10-03: W3C Web ML #tX2Hpk 7, CG E£fE: Anssi (Intel)

2018-10-11: WebML CG E72: FAF#REMZHEIRREAIMEREZ A API
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