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(open format to represent deep learning models)
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ONNX

Q U N " ONNX RuntimeX Z{tEE?

https://github.com/microsoft/onnxruntime

o FES o] DISZ 52 PA N IRl
Python (3.5~3.7) MLAS (Microsoft Linear Algebra Subprograms)
C NVIDIA CUDA (CUDA 10.0 and cuDNN 7.6)
C# (.Net Standard>1.1) Intel MKL-ML
C++ Intel MKL-DNN - subgraph optimization
Ruby Intel nGraph

NVIDIA TensorRT

Intel OpenVINO

Nuphar Model Compiler

DirectML

ACL (in preview, for ARM Compute Library)
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@ [v] efEEsR

Microsoft. ML.OnnxRuntime @ f& Microsoft, 135K I& &
This package contains ONNX Runtime for .Net platforms

Aiinfra.OnnxRuntime.Gpu f& Microsoft, 702 BT & v0.1.5-dev-ec8f5bb6
This package contains ONNX Runtime for .Net platforms

a Microsoft.ML.OnnxRuntime.Gpu @ & Microsoft, 13.6K 18 &

A This package contains ONNX Runtime for .Net platforms

Microsoft.ML.OnnxRuntime.MKLML @ & Microsoft, 1.8K & T &
This package contains ONNX Runtime for .Net platforms

E‘,
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oz NI IE IS ONNXIE ENE?

nodes=C.logging.get node outputs(z)

modell=combine([nodes[63].owner])

modell.save('vae_model.onnx’,ModelFormat. ONNX)

pnet, rmet, onet = load_net(args, '‘pnet’), load net(args,

pnet.to(device)

torch.onnx.export(pnet, torch.randn(l, 3, 12, 12, device=

rnet.to(device)

torch.onnx.export(ret, torch.randn(l, 3, 24, 24, device=

onet.to(device)

torch.onnx.export(onet, torch.randn(l, 3,48, 48, device=

'met’), load net(args, 'onet’) Pyto rC h

‘cuda’), "pnet.onnx”, verbose= 7rue, input_names=[ "input_1" ],output names=[ "output1" ])

‘cuda’), "rnet.onnx”, verbose= 7rueinput_names=["input_1"], output_names=["output1"])

'cuda’), "onet.onnx", verbose= 7rueinput_names=["input_1"], output names=["output1"])
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. BB ER U FT BN Tensorflow ...

model = MobileNetV2(alpha=1.0, include_top= 7rueweights="imagenet’,pooling= None,classes=1000)

/mport keras2onnx

onnx_maodel = keras2onnx.convert keras(model, model.name)
/Mport onnx

onnx.save_model(onnx_model, 'maobilenet v2.onnx’)

IRIOFRE - AZ35tf 2.0..... (EEZEEIE?)
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English foxhound ich  3reve

An English breed slightly larger than the American foxhounds originally used to hunt in packs pictures g:g&'"ﬂ‘ig .‘@.’2“’""‘

[ M vivan (V)

'[' range animal (0) Treemap Visualization Images of the Synset Downloads
- creepy-crawty (0)
* domestic animal, domesticated animal (213)

{ " "
- domestic cat, house cat, Fells domesticus, Felis catus (18) “ s,a \
| Bl ach

*- dog, domestic dog, Canis familiaris (189)

I pooch, doggie, doggy, barker, bow-wow (0)
| |+ hunting dog (101) 3

AR T o I S EAI008ERE A
= A 30 I G000(EEER)), B

| | | | |-Pote hound (0) e —— —

| | | | |- Scottish deerhound, deerhound (0) LTAAE « 4 - — / :

L || foxhound (3) \ ' i v 'ﬂEiE}DjU
- Walker hound, Walker foxhound (0) - ¢ 4 =

| || | | |- American toxhound (0) "

- English foxhound (0)

| ||| - Weimaraner (0)

- otterhound, otter hound (0)

| | | | | bloodhouna, sieuthhound (0)

- Norwegian elkhound, efkhound (0)

| 11| |- Sakuki, gazelie hound (0)

- Afghan hound, Afghan (0)

| | | | |- staghound (0)

i~ greyhound (2)

| | | | |-beagle (0)

- harrier (0)

| | | | |- basset, basset hound (0)

- bluetick (0)

I 11| L redbone (0)




MobileNet V2

Input | Operator |t | ¢ |n]s
2242 x 3 conv2d - | B2 |1 |2
112%:3¢:32 bottleneck | 1 16 |11 5
1122 x 16 | bottleneck | 6 | 24 |2 |2 gt
562 x 24 bottleneck | 6 | 32 |3 |2
282 x 32 bottleneck | 6 | 64 | 4 |2
142 x 64 bottleneck | 6 | 96 | 3 |1
142 x 96 bottleneck | 6 | 160 | 3 | 2
7% x 160 bottleneck | 6 | 320 | 1 |1
72 x 320 conv2d Ix1 | - [ 1280 | 1 | |
7% x 1280 | avgpool 7x7 | - - 1 | = &
1 x1x 1280 | conv2d 1x1 | - k - \

Table 2: MobileNetV2 : Each line describes a sequence
of 1 or more identical (modulo stride) layers, repeated
n times. All layers in the same sequence have the same
number ¢ of output channels. The first layer of each

sequence has a stride s and all others use stride 1. All J0C = 1 A\ paft 2= 1=E
spatial convolutions use 3 x 3 kernels. The expansion 17N /RT /] ]%ﬁ = $E~
factor ¢ 1s always applied to the input size as described

in Table 1.
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import numpy as np
import onnxruntime
import cv2

with open(imagenet_labels.txt', 'r') as f:
labels = [l.rstrip() for | in f]

img=cv2.imread('dog.jpg’)
img=img.transpose([2,0,1])/255.

mean = np.expand_dims(np.expand_dims(np.array([0.485, 0.456, 0.406]),-1),-1)
std = np.expand_dims(np.expand_dims(np.array([0.229, 0.224, 0.225]),-1),-1)
img=(img-mean)/std

imgf=np.reshape(img,-1)

img=np.expand_dims(img,0).astype(np.float32)

sess = onnxruntime.InferenceSession('../Models/mobilenetv2-1.0.o0nnx’)

) ) C:\Anaconda3\python.exe C:/Users/Allan/source/repos/DataDecision.onnx/OnnxDemo_py/onnx_mobilenet.py
input_shape=sess.get_inputs()[0].shape

input_name = sess.get_inputs()[0].name n02113186 Cardigan, Cardigan Welsh corgi 58.042%
output_name = sess.get_outputs()[0].name n02113023 Pembroke, Pembroke Welsh corgi 14.762%

pred_onnx =sess.run ([output_name], {input_name:img})[0]
n02109961 Eskimo dog, husky 8.807%

pred_onnx = np.squeeze(pred_onnx) n02091467 Norwegian elkhound, elkhound 3.302%
pred_onnx=np.exp(pred_onnx)/np.sum(np.exp(pred_onnx))
prob = list(np.argsort(pred_onnx)[::-1][:5]) n04409515 tennis ball 2.575%

print(\n".join(['{0} {1:.3%}".format(labels[item],pred_onnx[item]) for item in prob]))
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Cropped

»

Image: CxHxW Feature Matrix: (HXW) x (CxKxK)

# filters
— x_#units (W)

# units (H)
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AN{aI4E R One Hotm =
oh=np.zeros(#EE &)
MO E=ZEA[EIRIEER!? oh[Zf1]=1
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softmax

Probability:

» Softmax layer as the output layer m1>y;,>0
mYyi=1

Softmax Layer

3 0.88
Z; y,—e'/Ze’
1 0.12
z; Yy, =e” Ze’
Jj=1
Z; -
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cntkEipytorch2CHWEHES! - B ZIEFABGR
tensorflow2HWCHES! - & Z][EF AZRGB

cntkEpytorch B [@ & ZFRI2551%% F 8 =9 ER DR SEZE
tensorflowHll 2 8127.5F%12{127.5
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1NX

~ ¥ DataDecision.onnx.ImageHelper ~ 1§ ParallelExtractCHW(Bitmap image, PixelNormalizationMode mode =

.| intimageHeight = image.Height;
-+ var features = new float[imageWidth * imageHeight * 3];

L var bitmapData = image.LockBits(new System.Drawing.Rectangle(0, 0, imageWidth, imageHeight), ImageLockMode.ReadOnly, image.PixelFormat);
]

. IntPtr ptr = bitmapData.Scan0;

int bytes = Math.Abs(bitmapData.Stride) * bitmapData.Height;

byte[] rgbValues = new byte[bytes]; A
int stride = bitmapData.Stride; EIE Hy 1%
.+ // I#RGBEEZ R array = /% \.:

5 Marshal.Copy(ptr, rgbValues, 0, bytes); S L

1 R pixel format & EEE | | | | \[|/ 'Tz‘z o pytO I'C h*

i . Func<int, int, int, int> mapPixel = GetPixelMapper(image.PixelFormat, stride);

{ParaIIeI.For(O, imageHeight, (int h) => H% 1% % J__ ‘_Et'ltﬁ' 1 |:

. Parallel.For(0, imageWidth, (int w) =>

A s _
. | Parallel.For(Q, 3, (int ¢) => % “\& BEi §J

it

- if(mode::PixelNormalizationMode.ZeroBased)B
11 elseif (mode = PixelNorma|izationMode.ZeroCentraI)B
: else if (mode == PixelNormalizationMode.imagenet){
1 //[0.485, 0.456, 0.406]
L L1 //[0.229,0.224, 0.225]

C o if(c==0)

BERN
. features[channelStride * ¢ + imageWidth * h + w] =(( )(rgbValues[mapPixel(h, w, c)] / 255f)- 0.485f)/ 0.229f;
RN
1 elseif(c==1)
F

- 11! features[channelStride * ¢ + imageWidth * h + w] = ((float)(rgbValues[mapPixel(h, w, ¢)] / 255f) - 0.4561) / 0.224F:



rstatic void SettingSession(string model_path)

options.GraphOptimizationLevel= GraphOptimizationLevel ORT_ENABLE_BASIC;

try
{

session = new InferenceSession(model_path, SessionOptions.MakeSessionOptionWithCudaProvider(0));
}

carch rcepions HMENGPU

session = new InferenceSession(model_path, options);

}
inputName = session.InputMetadata.Keys.ToList()[0];

]if
&
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i 8 A BUE (float[])#] B1A%
Microsoft. ML.OnnxRuntime.Tensors.DenseTensor<float>

T//J\\HD%JA """"" gﬂ%ﬁ@}]—@%

NamedOnnxValue.CreateFromTensor<float>

NamedOnnxValue BitmapToTensor(Bitmap img)

[[data=img.ParallelExtractCHW(PixelNormalizationMode.imagenet).ToArray();

tensor = Microsoft. ML.OnnxRuntime.Tensors.DenseTensor < >(data, InferHelper.session.InputMetadata[lnferHelper.inputName].Dimensions);
return NamedOnnxValue.CreateFromTensor< >(InferHelper.inputName, tensor);

}

SIDraIvy NET Conf 4%



MREAFHRBME 17

RIFEL - ZBENBIAE.....

string taskOption = Console.ReadKey().KeyChar.ToString();

if (taskOption == "0")
{
try
{
DateTime d = DateTime.Now;
Console.WriteLine("# A& E")]
InferHelper.SettingSession("Models/mobilenetv2-1.0.onnx");
Console.WriteLine("# A & / &dog.jpg");
var result = InferHelper.Inferimagenet(new Bitmap("Images/dog.jpg")).ToList()[0];
var probs = result. AsEnumerable<float>().ToList();
probs = probs.Select(x => (float)Math.Exp(x)).ToList();
float sum_probs = probs.Sum();
probs = probs.Select(x => x / sum_probs).ToList();
var maxidx = probs. ArgMax(x => x);
Console.WriteLine(labels[maxidx]);
Console.WriteLine(string.Format("# = %:{0:p3}", probs[maxidx]));

C:A\Users\Allan\source\repos\DataDecision.onnx\ConscleApp"

o [ AT Y2
0. HlElimagenet
Ot A A

iy AE] = Asdog. jpg

n02113186 Cardigan, Cardigan Welsh corgi
%R By 58.925%




A ME=?

https.//github.com/AllanYiin/DataDecision.onnx

1R R

https://github.com/AllanYiin/DeepBelief_Course4_Examples
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