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Kneron Edge Computing Al Application Flow
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I Kneron Edge Computing Al Application Flow
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I Kneron Edge Computing Al Application Flow

On Self Computer & Kneron ToolChain Docker!

Model convert
Model quantization
Model compiling
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I Kneron Edge Computing Al Application Flow

On Self Computer & Use dongle KL720!

Model

* |nference

Deployment
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OpenMMLab Kneron Edition

* kneron-mmdetection (mmDetection-based)

* Kkneron-mmsegmentation (mmSegmentation-based)
« kneron-mmtracking (mmTracking-based)

* kneron-mmpose (mmPose-based)

« kneron-mmclassification (mmcClassification-based)

Kneron OpenMMLab

Office website Kneron Edition

Link : https://www.kneron.com/tw/support/education-center/

Kneron proprietary and confidential Kneron office website: https://www.kneron.com/tw/



https://www.kneron.com/tw/support/education-center/
https://www.kneron.com/tw/support/education-center/

kneron-mmdetection (mmDetection-based)

« Kneron PLUS demo - YoloX

OpenMMLab Kneron- yolox_plus_demo.
Kneron Edition mmdetection Zip

..

Link : https://github.com/kneron/kneron-mmdetection/blob/main/docs kneron/yolox step by step.md

Link : download link

* YoloX step by step

OpenMMLab Kneron-

Kneron Edition mmadetection

Kneron proprietary and confidential


https://github.com/kneron/kneron-mmdetection/blob/main/docs_kneron/yolox_step_by_step.md
https://www.kneron.com/tw/support/education-center/?folder=OpenMMLab%20Kneron%20Edition/kneron-mmdetection/YoloX/&download=61

I Model Training — YOLOX (YOLOX-s)

« Data preparation
* Model training
* Model output

On Self Computer !
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Model Training — YOLOX

* Environment
(Python 3.6+ ~ PyTorch 1.3+ ~ CUDA 9.2+ » mmcv-full)

* kneron-mmdetection
git clone

0
o]
0]

0 INsta
0 Insta

D INsta

nttps://github.com/kneron/kneron-mmadetection

-r requirements/build.txt
-V -e . # or "python setup.py develop"

onnx onnxoptimizer onnx-simplifier

Pytorch versions download link : https://pytorch.org/get-started/previous-versions

mmcyv-full install guide : https://github.com/open-mmlab/mmcv
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https://github.com/kneron/kneron-mmdetection
https://pytorch.org/get-started/previous-versions
https://github.com/open-mmlab/mmcv

Model Training — YOLOX (Data preparation)

« Data preparation

mmdetection

F— mmdet

— tools

— configs

f—— data (this folder should be made beforehand)

| F—— coco (symlink)
| l — annotations
| | | train2e17

| | | val2e17

| | | test2017

COCO Dataset link : https://cocodataset.org/#download

Kneron proprietary and confidential


https://cocodataset.org/#download

Model Training — YOLOX (Model training)

* Model training

anay_nsin@sw1: ~/aata/anay_nsin/Kneron_upenMMLap/Kneron-mmaetection =

BEF) HREE) BRNV) EI(S)
|16.6197, grad_norm: 653.0741
[2022-08-31 11:19:18,145 - mmdet - INFO - Epoch [1][6450/59144] 1lr: 5.947e-07, eta: 23 days, 21:06:32, time: ©.127, data time: 0.026, memory: 1754, loss cls: 1.8164, loss bbox: 4.7492, loss obj: 12.0290, loss
18.5946, grad_norm: 688.2076
2022-08-31 11:19:24,252 - mmdet - INFO - Epoch [1][6500/59144] 1r: 6.039e-07, eta: 23 days, 21:19:40, time: 0.122, data_time: 0.022, memory: 1754, loss_cls: 1.8256, loss_bbox: 4.7396, loss obj: 11.3638, loss
17.9290, grad_norm: 661.5175
2022-08-31 11:19:30,232 - mmdet - INFO - Epoch [1][6550/59144] 1lr: 6.132e-07, eta: 23 days, 21:26:50, time: 0.120, data time: 0.622, memory: 1754, loss cls: 1.8296, loss_bbox: 4.7605, loss obj: 12.8102, loss
19.4003, grad_norm: 708.4950
2022-08-31 11:19:36,362 - mmdet - INFO - Epoch [1][6600/59144] 1lr: 6.226e-07, eta: 23 days, 21:40:39, time: 0.123, data_time: 0.023, memory: 1754, loss_cls: 1.7988, loss_bbox: 4.7650, loss obj: 14.9048, loss
21.4687, grad_norm: 803.0702
2022-08-31 11:19:42,353 - mmdet - INFO - Epoch [1][6650/59144] 1lr: 6.321e-07, eta: 23 days, 21:48:01, time: 0.120, data_time: 0.019, memory: 1754, loss cls: 1.8431, loss_bbox: 4.7462, loss obj: 10.9454, loss
17.5347, grad_norm: 690.7887
2022-08-31 11:19:48,808 - mmdet - INFO - Epoch [1][6700/59144] 1lr: 6.417e-07, eta: 23 days, 22:15:49, time: 0.129, data time: 0.629, memory: 1754, loss cls: 1.8223, loss_bbox: 4.7510, loss obj: 9.8698, loss: 1
6.4431, grad_norm: 612.4499
2022-08-31 11:19:54,732 - mmdet - INFO - Epoch [1][6750/59144] 1r: 6.513e-07, eta: 23 days, 22:19:54, time: 0.118, data_time: 0.018, memory: 1754, loss_cls: 1.8050, loss_bbox: 4.7472, loss_obj: 10.9392, loss
17.4914, grad_norm: 634.0925
2022-08-31 11:20:00,517 - mmdet - INFO - Epoch [1][6800/59144] 1r: 6.609e-07, eta: 23 days, 22:17:53, time: 0.116, data time: 0.018, memory: 1754, loss cls: 1.8204, loss_bbox: 4.7335, loss obj: 10.8468, loss
17.4007, grad norm: 736.3221
2022-08-31 11:20:06,270 - mmdet - INFO - Epoch [1][6850/59144] 1lr: 6.707e-07, eta: 23 days, 22:14:31, time: 0.115, data_time: 0.016, memory: 1754, loss cls: 1.8406, loss_bbox: 4.7458, loss obj: 12.6950, loss
19.2814, grad_norm: 654.2009
2022-08-31 11:20:12,183 - mmdet - INFO - Epoch [1][6900/59144] 1lr: 6.805e-07, eta: 23 days, 22:18:04, time: 0.118, data_time: 0.017, memory: 1754, loss_cls: 1.8272, loss_bbox: 4.7434, loss obj: 14.7574, loss
[21.3280, grad_norm: 780.3311
2022-08-31 11:20:17,995 - mmdet - INFO - Epoch [1][6950/59144] 1r: 6.904e-07, eta: 23 days, 22:17:17, time: 0.116, data_time: 0.015, memory: 1754, loss cls: 1.8068, loss_bbox: 4.7768, loss obj: 12.2277, loss
|18.8112, grad norm: 659.7582
2022-08-31 11:20:24,363 - mmdet - INFO - Exp name: yolox_s_8x8_300e_coco_img_norm.py
2022-08-31 11:20:24,363 - mmdet - INFO - Epoch [1][7000/59144] 1lr: 7.004e-07, eta: 23 days, 22:39:57, time: 0.127, data_time: 0.028, memory: 1754, loss_cls: 1.8140, loss_bbox: 4.7566, loss obj: 11.3943, loss
17.9650, grad_norm: 685.0185
2022-08-31 11:20:29,987 - mmdet - INFO - Epoch [1][7050/59144] 1r: 7.104e-07, eta: 23 days, 22:31:08, time: 0.112, data_time: 0.015, memory: 1754, loss cls
18.0480, grad_norm: 699.2608
2022-08-31 11:20:35,749 - mmdet - INFO - Epoch [1][7100/59144] 1r: 7.206e-07, eta: 23 days, 22:28:08, time: 0.115, data time: 0.017, memory: 1754, loss cls: 1.7954, loss bbox: 4.7566, loss obj: 13.7553, loss
20.3073, grad_norm: 715.6911
2022-08-31 11:20:41,542 - mmdet - INFO - Epoch [1][7150/59144] 1r: 7.307e-07, eta: 23 days, 22:26:29, time: 0.116, data_time: 0.018, memory: 1754, loss cls:
19.7701, grad_norm: 691.0692
2022-08-31 11:20:47,207 - mmdet - INFO - Epoch [1][7200/59144] 1lr:
|6.4952, grad_norm: 608.1882
[2022-08-31 11:20:53,024 - mmdet - INFO - Epoch [1][72506/59144] 1r: 7.513e-07, eta: 23 days, 22:19:01, time: 0.116, data_time: 0.016, memory: 1754, loss cls: 1.8682, loss_bbox: 4.7399, loss obj: 10.1970, loss
|16.8051, grad_norm: 616.6910
|2022-08-31 11:20:59,798 - mmdet - INFO - Epoch [1][7300/59144] 1lr: 7.617e-07, eta: 23 days, 22:57:13, time: ©.135, data_time: ©.039, memory: 1754, loss _cls: 1.8500, loss_bbox: 4.7412, loss_obj: 10.7017, loss
|17.2929, grad norm: 711.0497
|2022-08-31 11:21:05,462 - mmdet - INFO - Epoch [1][7350/59144] 1lr: 7.722e-07, eta: 23 days, 22:50:12, time: 0.113, data_time: ©.017, memory: 1754, loss_cls:
r8‘5094, grad_norm: 685.6117

H(T) REH(H

.8201, loss_bbox: 4.7644, loss obj: 11.4635, loss:

.8096, loss_bbox: 4.7525, loss obj: 13.2080, loss:

~

.410e-07, eta: 23 days, 22:19:37, time: 0.113, data_time: ©.017, memory: 1754, loss cls: 1.8310, loss_bbox: 4.7506, loss obj: 9.9137, loss: 1

.8060, loss_bbox: 4.7605, loss obj: 11.9429, loss:

2022-08-31 11:21:11,301 - mmdet - INFO - Epoch [1][7400/59144] 1r: 7.827e-07, eta: 23 days, 22:50:18, time: 0.117, data time: 0.620, memory: 1754, loss cls: 1.8708, loss_bbox: 4.7207, loss obj: 11.0901, loss:
117.6816, grad norm: 706.9231

|2022-08-31 11:21:17,010 - mmdet - INFO - Epoch [1][7450/59144] 1r: 7.933e-07, eta: 23 days, 22:45:15, time: 0.114, data_time: 0.016, memory: 1754, loss _cls:
18.6018, grad norm: 6960.7105

2022-08-31 11:21:23,119 - mmdet - INFO - Epoch [1][7500/59144] 1r: 8.040e-07, eta: 23 days, 22:56:01, time: 0.122, data time: ©.023, memory: 1754, loss cls: 1.8635, loss_bbox: 4.7331, loss obj: 12.0937, loss:
118.6904, grad norm: 669.8295

|2022-08-31 11:21:28,987 - mmdet - INFO - Epoch [1][7550/59144] 1r: 8.148e-07, eta: 23 days, 22:57:11, time: 0.117, data time: ©.017, memory: 1754, loss cls: 1.9196, loss_bbox: 4.7457, loss obj: 11.5573, loss:
|18.2226, grad_norm: 691.8984

|2022-08-31 11:21:34,925 - mmdet - INFO - Epoch [1][7600/59144] 1lr: 8.256e-07, eta: 23 days, 23:01:05, time: 0.119, data time: ©.020, memory: 1754, loss cls: 1.8486, loss bbox: 4.7487, loss obj: 12.0398, loss:
|18.6370, grad_norm: 679.5872

|2022-08-31 11:21:40,620 - mmdet - INFO - Epoch [1][7650/59144] 1lr: 8.365e-07, eta: 23 days, 22:55:31, time: 0.114, data_time: ©.019, memory: 1754, loss cls:
|5-4472, grad_norm: 654.1462

.8218, loss_bbox: 4.7604, loss obj: 12.0195, loss:

.9245, loss_bbox: 4.7164, loss obj: 8.8063, loss: 1
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I Model Training — YOLOX (Model output)

* Model output
(work_dirs/yolox s 8x8 300e coco Iimg_norm/latest.pth )

 (Optional) Test trained pytorch model

neron
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I Model Convert — YOLOX

* Model convert
* Model gquantization
* Model compiling

On Self Computer & Kneron ToolChain Docker!
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Model Convert —.onnx (Model convert)

* Model convert (.pth -> .onnx)

neron
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Model Convert —.onnx (Model convert)

* (Optional) Test exported onnx model

neron
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Model Convert —.onnx (Model convert)

* Model optimizer (.onnx -> .onnx) -> Kneron Toolchain Docker

» Python API Work Flow
iImport ktc

onnx path = "/datal/latest.onnx’
m = onnx.load(onnx path)

m = ktc.onnx optimizer.onnx2onnx flow(m)

onnx.save(m, 'latest.opt.onnx’)
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https://doc.kneron.com/docs/#toolchain/manual/

Model Convert — .bie (Model quantization)

» Configure and load data necessary for ktc, and check onnx

# npu (only) performance simulation

km = ktc.ModelConfig(26008, "0001", "720", onnx model=m)

eval result = km.evaluate()
print(“"\nNpu performance evaluation result:\n" + str(eval result))

* Model guantization

# fixed-point analysis
bie model path = km.analysis({"input™: img list})
print(“\nFixed-point analysis done. Saved bie model to '™ + str(bie model path) + "'"
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I Model Convert — .nef (Model compiling)

* Model compiling

# complle

nef_model path = ktc.compile([km])
print("\nCompile done. Saved Nef file to '" + str(nef_model _path) + "'")

The .nef model will generate at
/datal/batch compile/models 720.nef
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Model Deployment — KL720

 yolox_plus_demo

NEF Info

oolchain ver= kneron/toolchain:v
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Kneron Forum

Document Center Categories Discussions

KL520 related discussion
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