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F—F: KRENTRERMEFRE
RRARBTBIBAMEREZ Ultralytics YOLOVS 458, R BEEAZEAR TR,

1. !pip install "ultralytics==8.0.5"

AR THEINFABRA PyTorch =2,

from ultralytics import YOLO
. MODEL_NAME = "yolov8n"

model = YOLO(f'{MODEL_NAME}.pt")

Noul b wnNR

label map = model.model.names

TESCUIRE F g9ttt 3R1GR4E PyTorch ARAYAYIEIRLE

1. IMAGE_PATH = "../data/image/coco_bike.jpg"

2. results = model(IMAGE PATH, return_outputs=True)
HZTRRMT

Ultralytics YOLOv8.8.5 %’ Python-3.8.10 torch-1.13.1+cpu CPU
Fusing layers...
YOLOv8n summary: 168 layers, 3151984 parameters, @ gradients, 8.7 GFLOPs

AR BN RATRUNE R 2K, FREXEENRE, REETHRETEMMR
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FH: FFRAILIRD OpenVINO IR 15T

NRBRTFNEEEIEINGE, HEAFENPBEABDNEEELE L, BETREMNE LR YOLO V8
FERVEEHL 5 OpenVINO IR #7483, YOLOV8 1Rt T AT HASHEIAEER (B
OpenVINO IR #85) A9 APl, model.export i TTiRE R, KNFEAXBIEER, I TN
® o] AR PR E RSN

from pathlib import Path

model_path = Path(f"{MODEL_NAME} openvino_model/{MODEL_NAME}.xm1")
if not model path.exists():
model.export(format="openvino", dynamic=True, half=False)

uiph WwN R

BT RBARMA— T RERENER WM. STUTRE, FEXHERZAREE. FHE

from openvino.runtime import Core, Model

core = Core()
ov_model = core.read_model(model path)
device = "CPU" # GPU
if device != "CPU":
ov_model.reshape({0: [1, 3, 640, 640]})
compiled model = core.compile model(ov_model, device)

0ONOUVUT A~ WNBR

AR E B THIE, TSR TH#IEER




F=F: AREFELRIIREERE

YOLOV8 27 COCO FiEfk E#HTHIZE, RItn 7 IHEREAERME, RNBE THIZEE
£ RIE YOLOV8 GitHub G EFRMMILE, FNEFTE THERIEEFERMNRINNITE, MUE
5 RpERTHAThsE— M.
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

. import sys
. from zipfile import ZipFile

sys.path.append("../utils")

. from notebook utils import download file

. DATA_URL = "http://images.cocodataset.org/zips/val2017.zip"

LABELS URL = "https://github.com/ultralytics/yolov5/releases/downloa
d/v1.0/coco20171labels-segments.zip"

OUT_DIR = Path('./datasets")

download_file(DATA_URL, directory=0UT_DIR, show_progress=True)
download_file(LABELS_URL, directory=0UT_DIR, show_progress=True)

if not (OUT_DIR / "coco/labels").exists():
with ZipFile(OUT_DIR / 'coco2017labels-
segments.zip' , "r") as zip_ ref:
zip_ref.extractall(OUT_DIR)
with ZipFile(OUT_DIR / 'val2017.zip' , "r") as zip_ref:

zip ref.extractall(OUT _DIR / 'coco/images"')

T3k, F{1BE DetectionValidator 3F £l DatalLoader, [RiA1EE {26 E(F H
DetectionValidator 83528, ©RTBERILAETE. ©E)# DataLoader FTF{HARA, }?E@%ﬁ
DataLoader 4 M E MR NEERAE. N, SEOREEMLEMEREFLHE, WTF%
Rk, NIRMEE. BMEEARKIAMRE, EUNA—ESHER, DUNKEEXEIE, 'TJCTJEHZEI

To

A wWwN PR

w N R

from ultralytics.yolo.utils import DEFAULT_CONFIG
from ultralytics.yolo.configs import get_config
args = get_config(config=DEFAULT_CONFIG)
args.data = "coco.yml"

. validator = model.ValidatorClass(args)

. data_loader = validator.get_dataloader("datasets/coco", 1)

Validator BEEE AW T



from tqdm.notebook import tqdm
from ultralytics.yolo.utils.metrics import ConfusionMatrix

validator.is_coco = True

validator.class _map = ops.coco80 to coco91 class()
validator.names = model.model.names
validator.metrics.names = validator.names
validator.nc = model.model.model[-1].nc

coONOUVT A WNPR

EXIUERE, URITEMERMKERNRE, ERMOT

print_stats(fp_stats, validator.seen, validator.nt_per class.sum())

Class Images Labels Precision Recall mAP@.5 mAP@.5:.95
all 5009 36335 9.633 ©.474 8.521 9.371

SME: FH NNCFPOT £k APl #{THRELIL

Neural network compression framework (NNCF) 2§ OpenVINO AR i34 W& IR KR T —F %
HNEE, BETES). BMEERIIZ (Posttraining) WA HEM 8 (L& (LHHIA) *
{4k YOLOVS,

MAEEEREUT=ALER:

1) B 2L EIE L Dataset;
2) &7 nncf.quantize REFFILIEEY
3) {F BT’ E openvino.runtime.serialize k45| OpenVINO IR 18!,

By EUHIRERBAT

1. import nncf

2. from typing import Dict

3.

4.

5. def transform fn(data_item:Dict):

6. e

7. Quantization transform function. Extracts and preprocess input d
ata from dataloader item for quantization.

8. Parameters:

9. data_item: Dict with data item produced by DatalLoader during
iteration

10. Returns:

11. input_tensor: Input data for quantization

12. e

13. input_tensor = validator.preprocess(data_item)['img'].numpy()



14. return input_tensor

15.

16.

17.quantization_dataset = nncf.Dataset(data_loader, transform_fn)

=47 nncf.quantize REBT

1. quantized_model = nncf.quantize(

2 ov_model,

3. quantization_dataset,

4. preset=nncf.QuantizationPreset.MIXED,

5 ignored_scope=nncf.IgnoredScope(

6 types=["Multiply", "Subtract", "Sigmoid"], # ignore operati
ons

7. names=["/model.22/df1/conv/Conv", # in the post-
processing subgraph

8. "/model.22/Add",

9. "/model.22/Add_1",

10. "/model.22/Add 2",

11. "/model.22/Add_3",

12. "/model.22/Add 4",

13. "/model.22/Add_5",

14. "/model.22/Add_6",

15. "/model.22/Add 7",

16. "/model.22/Add_8",

17. "/model.22/Add_9",

18. "/model.22/Add_10"]

19. )

RAHBITURARBMT

1. from openvino.runtime import serialize

2. int8_model_path = Path(f'{MODEL_NAME} openvino_int8 model/{MODEL_NAM
E}.xml")

3. print(f"Quantized model will be saved to {int8_model_ path}")

4. serialize(quantized_model, str(int8_model_path))

ETEEEIMNM LR YOLOVS HEUR TR L T &2

yolov8n_openvino_int8 model/yolov8n.xml

BTk, STUTREERKNXER ERIELAAREIAHEIESR

1. if device != "CPU":
2. quantized_model.reshape({0, [1, 3, 640, 640]})
3. quantized compiled _model = core.compile _model(quantized_model, devic

e)
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BITERWAT

input_image = np.array(Image.open(IMAGE_PATH))
detections = detect(input_image, quantized_compiled_model)[0]
image with_boxes = draw_boxes(detections, input_image)

Image.fromarray(image with_boxes)

KA MU RREAIEE, BT TR

uih WiN R

BRIERMT:

print("FP32 model accuracy")
print_stats(fp_stats, validator.seen, validator.nt per class.sum())

print("INT8 model accuracy")
print_stats(int8_stats, validator.seen, validator.nt_per_class.sum()

)

FP32 model accuracy

INT8 model accuracy

Class Images Labels Precision Recall mAP@.5 mAP@.5:.95
all 5eee 36335 0.633 9.474 9.521 6.371
Class Images Labels Precision Recall mAP@.5 mAP@.5:.95
all 5e0e 36335 0.634 9.473 9.519 ©.369

T UERREBEARR TR, FRBREATE.
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https://docs.openvino.ai/latest/openvino_inference engine tools_benchmark tool README.html 3k
EERGUET (FP32) FEfbfE (INT8) tREIMIMEE, HXE, Mo AIERFFROERCE=Ri
IE&8 (Xeon Ice Lake Gold Intel 6348 2.6 GHz 42 MB 235W 28 cores) _FizfT CPU imBy M BELL
B, SR ARMREANIKRBIZETEROT

1.
2. !benchmark_app -m $model path -d CPU -api async -
shape "[1,3,640,640]"

FP32 tHAUPERE:

File Edit View Run Kemel Tabs Settings Help

kS c [A] 230-yolov8-optimization.ipynx | +
B+ X D [ » m C » Markdown v

D ‘ e [Step 6/11] Configuring input of the madel
B8/ 230-yolovs-optimization / [ INFO ] Model inputs:
[ INFO ] images (node: images) : ug8 / [N,C,H,W] / [1,3,640,640]
—  Name - Last Modified [ INFO ] Model outputs:
= | m datasets 23 days ago [ INFO ] outputd (node: output®) : 32 / [...] / [1,84,8400]
[Step 7/11] Loading the model to the device
" I yoloven_openvina_ints_model 23 days ago [ INFO ] Compile model tock 1811.85 ms
B yoloven_openvina_model 23 days ago [Step 8/11] Querying optimal runtime parameters
- [M] 230-yolove-optimization.ipynb 23 days ago E ixig : MO:ELM:IDRK_NAME: torch_jit
M README.md 23 days ago [ INFO ]  OPTIMAL NUMBER OF INFER_REQUESTS: 14
[ INFO ]  NUM STREAMS: 14
D yolovan.onnix 23 days ago [ INFO ]  AFFINITY: Affinity.CORE
O yolovan.pt 23 days ago [ INFO ]  INFERENCE NUM THREADS: 56
[ INFO ]  PERF COUNT: False
[ INFO ]  INFERENCE_PRECISION_HINT: <Type: 'float3z's
[ INFO ]  PERFORMANCE HINT: PerformanceMode.THROUGHPUT

[ INFO ] PERFORMANCE HINT NUM REQUESTS: @

[Step 9/11] Creating infer requests and preparing input tensors

[ WARNING 1 No input files were given for input ‘images'!. This input will be filled with random values!

[ INFO ] Fill input 'images' with random values

[Step 10/11] Measuring performance (Start inference asynchronously, 14 inference requests, limits: 60000 ms duration)
[ INFO ] Benchmarking in inference only mode (inputs filling are not included in measurement loop).

[ INFO ] First inference took 44.83 ms

[Step 11/11] Dumping statistics report

[ INFO 1 Count: 261108 iterations
[ INFO ] Duration: 60037.39 ms

[ INFO ] Latency:

[ INFO ] Median: 29.68 ms

[ INFO ] Average: 32.11 ms

[ INFO ] Min: 20.43 ms

[ INFO 1 Max: 92.79 ms

[ INFO ] Throughput: 434.90 FPS

INT8 1R EUPERE:


https://docs.openvino.ai/latest/openvino_inference_engine_tools_benchmark_tool_README.html

 Flle Edit View Run Kemel Tabs Settings Help

230-yolove-optimization.ipyn X | +

a e

‘ B+ X O B » m C » Markdown v

(s} [ INFO ] outputd (nede: outputo) : 32 / [...] / [1,84,3..]
B8 / 230-yolov8-optimization / [Step 5/11] Resizing model to match image sizes and given batch
[ INFO ] Model batch size: 1
Name - Last Modified [ INFO ] Reshaping model: 'images': [1,3,640,648]
B datasets 23 days ago [ INFO ] Reshape model took 13.91 ms

[step 6/11] Configuring input of the medel

* B yolovBn_openvino_inté_model 23 days ago [ INFO ] Model inputs:
8 yolov8n_openvino_model 23 days ago [ INFO ] images (node: images) : u8 / [N,C,H,W] / [1,3,640,648]
[ INFO ] Model outputs:
+ (3] 230-yolovg-optmization.ipynb 23 days ago [ INFO ] output® (node: outputd) : 32 / [...] / [1,84,8400]
M README.md 23 days ago [Step 7/11] Loading the model to the device
[ yoloven.onnx 23 days ago [ INFO ] Compile model took 5265.90 ms
[step 8/11] Querying optimal runtime parameters
3 yoloven.pt 23 days ago [ INFO ] Model:

[ INFO 1  NETWORK_NAME: torch_jit
[ INFO ]  OPTIMAL NUMBER OF TNFER REQUESTS: 56
[ INFO ] NUM_STREAMS: 56
[ INFO ] AFFINITY: Affinity.CORE
[ InFO ] INFERENCE NUM _THREADS: 56
[ InFO ] PERF_COUNT: False
[ InFO ] INFERENCE_PRECISION_HINT: <Type: 'fleoat3z's
[ INFO ] PERFORMANCE_HINT: PerformanceMode.THROUGHPUT

[ INFO ] PERFORMANCE HINT NUM REQUESTS: @

[Step 9/11] Creating infer requests and preparing input tensors

[ WARNING ] No input files were given for input ‘images'!. This input will be filled with random values!

[ INFO ] Fill input 'images' with random values

[step 10/11] Measuring performance (Start inference asynchronously, 56 inference requests, limits: 60000 ms duration)
[ INFO ] Benchmarking in inference only mode (inputs filling are not included in measurement loop).

[ INFO ] First inference took 57.12 ms

[Step 11/11] Dumping statistics report

[ INFO ] Count: 87192 iterations
[ INFO ] Duration: 60050.88 ms

[ INFO 1 Latency:

[ INFO ] Median: 38.38 ms

[ InFO ] Average: 38.50 ms

[ INFO ] Min: 32.03 ms

[ INFO ] Max: 78.47 ms

[ INFO ] Throughput: 1451.97 FPS

B42231A %] 1400+ FPS!
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FAT: T RAMEZREETKRMR

BT BEZENHX TR, MREFEMNABACHMERGL, AR -TXNEERENSRR, TUETHR
MR A SCRE 1T B ARt & 5

1. run_object detection(source=0, flip=True, use popup=False, model=ov_
model, device="AUTO")

RIFRMMTEIAR:

€ c localhost r
Inference time: 22.3ms (44.9 FPS) O e
anoe GPU
| s ) = 0
Vit o
o)

s
2 - ‘
" /‘ 1 GPU
—_—
(

18% 09/16.0GB

1.7/478 GB 08/31.8GB

FEH: HE—FRFAMEENEIS

ERSHIER KL

T B AN AR, HIEMEREESEASIERAZENREIMZEIEE, W, X
FHWEMEL, U —TRABENMRE. 7T AP NTERLSE, HREITTH

B, NARFTUHTHITEMES BIETRASEERMIER) , MAERFFH
BIIEE T, BT BNEEA openvino BLiTHIHIE, 155 AsyncAPI 12
https://github.com/openvinotoolkit/openvino notebooks/blob/g7f25b16970b6fe2287caszbbab
4f31cffo8ez95/notebooks/i15-async-api/i15-async-api.ipynb ,

£ FTALIE API
THALIE APl AVPRETRARIRIE DR R —3R 5>, M EZD Rz FIRE Fr RO A0 X Eo A B R 4038
AOH. FALIE AP I EBM /S BAESTREMZHITES, FHELEENRE


https://github.com/openvinotoolkit/openvino_notebooks/blob/97f25b16970b6fe2287ca47bba64f31cff98e795/notebooks/115-async-api/115-async-api.ipynb
https://github.com/openvinotoolkit/openvino_notebooks/blob/97f25b16970b6fe2287ca47bba64f31cff98e795/notebooks/115-async-api/115-async-api.ipynb

20.
21.
22.

w

(CPU/GPU/VPU/ZE) E#fT, MAREAN AEFHN—IRMAETE CPU BT, XBR
SRS RENF AR, EFMANTLIE APIEE, BSHTMAERE

https://docs.openvino.ai/latest/openvino_docs OV_Runtime UG Preprocessing Overview.ht

ml,

XFTACK YOLOV8 =5k, FALIE APl IEREZ U TN R:

1.

#4614k, PrePostProcessing X%

from openvino.preprocess import PrePostProcessor

PPP =

2.

PrePostProcessor(quantized_model)

TE X NEHER T

. from openvino.runtime import Type, Layout

. ppp-input(@).tensor().set shape([1l, 640, 640, 3]).set _element type(Type.u8

).set_layout(Layout('NHWC"))

. pass

R AL RSB

MAELTBRETEEAREUAT=S:

o RHUIEKIIM U8 EiR A FP32

o KEIETBM NHWC 245 5 NCHW 183X

o BUEURILBIRT 255 #HITRRIERIA—LEMRE

RALT:

. ppp-input(@).preprocess().convert _element_ type(Type.f32).convert_ lay

out(Layout('NCHW")).scale([255., 255., 255.])

. print(ppp)

BT REMEIRE H

. quantized_model _with_preprocess = ppp.build()

serialize(quantized_model with_preprocess, str(int8_model path.with_
name(f"{MODEL_NAME} with preprocess.xml")))

RBEERMAEMNREEARTMEENRE. WA, FROTINBRIS M &5+ A9 IX LT

EPRE,

dho
2.

HIFEfTI T H#EE

def detect_without_preprocess(image:np.ndarray, model:Model):


https://docs.openvino.ai/latest/openvino_docs_OV_Runtime_UG_Preprocessing_Overview.html
https://docs.openvino.ai/latest/openvino_docs_OV_Runtime_UG_Preprocessing_Overview.html

3. OpenVINO YOLOv8 model with integrated preprocessing inference fu
nction. Preprocess image, runs model inference and postprocess resul
ts using NMS.

4. Parameters:

5. image (np.ndarray): input image.

6. model (Model): OpenVINO compiled model.

7o Returns:

8. detections (np.ndarray): detected boxes in format [x1, yl, x
2, y2, score, label]

OF e

10. output_layer = model.output(®@)

11. img = letterbox(image)[9]

12. input_tensor = np.expand_dims(img, 9)

13. input_hw = img.shape[:2]

14. result = model(input_tensor)[output layer]

15. detections = postprocess(result, input _hw, image)

16. return detections

17.

18.

19. compiled model = core.compile model(quantized model with_preprocess,

device)
20.input_image = np.array(Image.open(IMAGE_PATH))
21.detections = detect without preprocess(input_image, compiled model)[
0]
22.image with boxes = draw_boxes(detections, input_image)
23.
24, Image.fromarray(img_with_boxes)

NG

BT REXM! WARTRRERMNEHRORBINLE, FiX A Open VINO™LILFT
SN YOLOvS NE,

K FHAEER OpenVINO™M FHRE TEEMHMNFEATR, SFEFRNEHMN=ZEZ/NERIEHLL
HFNFARE A ERARR], BERT
https://www.intel.com/content/www/us/en/developer/tools/openvino-toolkit/overview.html

BRItz 5h, AT AEART BIREENE OpenVINO™MAYER, FHNERME T —FKIIFFIEAY Jupyter
notebook demo, IZE{TIXLE notebook, REEEIRIER T REAE = TEF A OpenVINO™ LI —F

5. BFETEVAR. BERERIESAIETS . OpenVINO™ notebooks HIF R T A7 Github iX
B3 https://github.com/openvinotoolkit/openvino notebooks ,
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