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OpenVINO™2022.1 ¢ AUTO # # 4= £ % #t 2t 52 6§ & 14 5 3%,

{£&: YASUNORI SHIMURA Intel Technical Solution Specialist for Computer Vision Technology
iE: k&

1.1 #R

OpenVINO™ 2022.1 J& [ OpenVINO™ 2018 E ¥ R LR K EHZ —, S0
{OpenVINO™ 5k i2 A A 1F fe BB T, 2022.1 FFE6 e E ). EARZ HFFEF, AUTO
RN H Bt A 3 (Automatic-Batching) & fi B B FBTREE 2 —, B BT K #H TR 2 AR M5
£ HP AT B m HE R U S A M REAN R
1.1.1 4R AUTO #&EfE?
AUTO M, 4R B 35 44 % (Automatic device selection), & & — M EHETE
CPU/GPU #fiffz b edfE, Wil 1-1 fizx. £E OpenVINO™ C#YH, “¥e&(device)”

AfEH THEETER Intel® AHELE, B 7T LR SZFFH CPUL GPU. VPU (M3 ALEE B#.50)
o, GNA (R Nl s AL FE2S ) siX se i & 4L &0,

R FFERF

OpenVINO™ Runtime Supported Devices

AUTO MULTI HERERO

BahiREiEE ZiRENIT SHNREIT

CPUfE( GPUfEIF VPUSE(%

e I T T
W CPU GPU VPU

1-1  OpenVINO™ Runtime X #5#0i% &HE {3

AUTO FifH st A :

® AKINIZ TN P& EATA T BITHE R %, R RN — TR RS A T HER
S, AR HEIR 2 ST BRI Ik W 45 IR ME AR R BC B A

® i GPU SEBUEHRAIE IRIEHELEIR: GPU i 7 B UG HEE 2 AT fEis 47 i AT 7E 4%
B E—— 1 RETREE 10 e A Rese i, BRI T T S YEREFAR AL B 4 1. 24
ML AR B GPU I, “AUTO™#difF T ih 225 e R CPU #EATHER, AR GPU
FEE Y G P P 6]

o fEAfE, JTk#H HFEH compile model()/7: M) device name ZHIEE N “AUTO” Bl
al, W 1-2 s

# Step2: Compile the Model, and specify the AUTO plugin
net = core.compile_model(model="yolov5s.onnx",device_name="AUTO")

Python

1-2 8% AUTO it


https://mp.weixin.qq.com/s/0M-x8zmxvGlWUuESEvSYQg

112 fAa_ Bzt E?
H zh b 4b P (Automatic Batching) 2!, LAY [ st AL $44T (Automatic Batching Execution),
& OpenVINO™ Runtime SCRF &2 —, Wi 1-1 fizs.

— MR UL, R (batchsize) B MHERL V5, HEFRACR R AL ST . BhittAbHE
PATH PR T R I A B HEEIE R A Ak, Ke M2 HER ISR, JHk At
HEE RS, IR EI SRR .

HEHL A E LT KA FahigE. 2 compile model() /7 ¥4 1 config ZH W E N
{“PERFORMANCE_HINT”: "THROUGHPUT”}It}, OpenVINO™ Runtime <3 H 353 1 shitt
WEFEHAT, B 1-3 FoR, EFFR G DL/ (R 4 At A B AT 252 1308 4% R FH 3R 7

REAE

# Step2:Compile the Model,specify the AUTO plugin,start Automatic Batching
net = core.compile_model(model="yolov5s.onnx",device_name="AUTO", \
config={"PERFORMANCE_HINT": "THROUGHPUT"})

Python
1-3  BaIEzIE N AERIT

1.2 BhFEE AUTO a4

B ESES], SEEt RS ST, M HE A AR o AR ST T SE B A SEEARAD, ik
BN T, R,

Github #b1iF: https://github.com/yas-sim/openvino-auto-feature-visualization

1.2.1 @0
B, AR A

git clone https://github.com/yas-sim/openvino-auto-feature-visualization.git

3B, 7F openvino-auto-feature-visualization #1247
python -m pip install --upgrade pip
pip install -r requirements.txt
B2, NERADE T R
omz_downloader --list models.txt
omz_converter --list models.txt
Bl RIS ERE A SEIGE P R BT A I B E S B g i AR .
LFRFBEBORAHD U SR S, W 1-4 s,


https://github.com/yas-sim/openvino-auto-feature-visualization

@ auto-testpy X

@ auto-testpy > & main

84 cfg[ 'PERFORMANCE_HINT'] = ['THROUGHPUT', 'LATENCY'][1]

85 cfg["ALLOW_AUTO_BATCHING'] = 'YES' # default=YES

86 #cfg[ 'AUTO_BATCH_TIMEOUT']= '1@@" # (milli-second) default=10ee
87 #cfg["CPU_THREADS_NUM"] = "2"

88 cfg[ 'PERFORMANCE_HINT_NUM_REQUESTS'] = '4"

89 device = ['GPU', 'AUTO', 'AUTO:GPU', 'CPU', 'BATCH:GPU(8)'][®]

90 compiled_model = core.compile_model(model, device, cfg)

91 print('Device:', device)

92 print('Config:', cfg)

93 print('niter:', niter, ', interval:', interval, 'ms')

94 opt_nireq = compiled_model.get_property('OPTIMAL_NUMBER_OF_INFER_REQUESTS')
g5 print('OPTIMAL_NUMBER_OF INFER_REQUESTS', opt_nireq)

E1-4 FIEXERBHOEE

1.2.2 AUTO i@ AR ER&

GPU #fiftFBAE GPU LEIFIAHERE Y Ak IR BAI44% N OpenCL ARAL, IXAMER 45
BERTFE T REFR EARKAS 1], flan 10 5, SIERNFHREF I AGHEE, (6155 FH 2P 8 shist (1)
F PRI ANGS o

N T BEIIX R GPU MAIGRIFIEIR, AUTO P GPU MR FHETIF CPU
HUTHEFAT S 24 GPU BRI w52 )5, AUTO #ifh2x E S 1 52 454 A CPU )45 3]
GPU, WKl 1-5 fs.

APP INITIALIZING APP INFERENCE

COMPILE NETWORK AN I INFERENCE
FORCPU INFERENCE ON CPU I STOPS ON CPU

CPU E e e e
Workloads :
COMPILE NETWORK FOR GPU 1
1
________________ LOADNETWORK W
FOR GPU A
I
GPU 1

INFERENCE ON GPU
]
! Y
T1 T2 TIME

& 1-5 AUTO ffEt Bt Eigs

1.2.3 HERBHIRTERENITH
AUTO FffEe 45 % &t se 2%M): dGPU > iGPU > VPU > CPU, Rk Bt ik 4. 4
Haflthies: GPU 1B AmER &R, SR AEHER R &I, DIRSG E IR HEE AR

TR, WAV E MR IR AN, b, HEELE IR M A] RE & A AE B A DI D
—Z, Wk 1-6 Fis.

WU 1-6 A7, ¥ & auto-test-latency-graph.py Fit & 2404 :
cfg[ ' PERFORMANCE_HINT'] = ['THROUGHPUT', 'LATENCY'][@]



g7
python auto-test-latency-graph.py
[FlE 4T FF Windows (E 4547 #E38, W% CPU A1 iGPU A F %

Inference Latency

1.4 1
Device
s Switch | GPU (w/auto-batch)
1.0 | -
P ’V :
» 0.8 A .
>‘ H .
v
@
% 061 w‘ A R
-d :
0.4
| ' Il ! Wn
0.0
0 250 500 750 1000 1250 0, 1750 2000
Inference Iteration (30ms/inf)
Device: AUTO
Config: {'PERFORMANCE_HINT": "THROUGHPUT?}
niter: 2000, interval: 30 ms Tas
OPTIMAL_NUMBER_OF_INFER_REQUESTS 64 ¥
Number of infer requests: 64 >
Zigzag latency due

M08 128 2650

to auto-batching et varsion oratts

(==

& 1-6 config={“PERFORMANE_HINT":"THROUGPUT }#I#1T1TH

1.2.4 PERFORMANCE_HINT & &

n 1.1.2 TR, AUTO HfifFRIHATAT AEGER T compile_model() /771 config Z4(H]
PERFORMANCE HINT ¥ &, Wk 1-1 fiR:

% 1-1 PERFORMANCE_HINT &

PERFORMANCE HINT RN 7% Ja3h Auto Batching?
' THROUGHPUT IS AR SR S R
LATENCY! S ST S S 2% %

B E auto-test-latency-graph.py FC & ZH0N:



cfg[ 'PERFORMANCE_HINT'] = ['THROUGHPUT', 'LATENCY'][1]
HIsAT i
python auto-test-latency-graph.py
AR 4T IF Windows (E55 8 B &%, W% CPU A IGPU A%, 184745 Rk 1-7 Fr.

Inference Latency

0.12

GPU (wo/auto-batch)
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o

o
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e
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Latency (sec)

0.04 A

0.02 A1
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Inference Iteration (30ms/inf)

Device: AUTO

Config: {PERFORMANCE_HINT"; 'LATENCY"}
niter: 2000, interval: 30 ms
OPTIMAL_NUMBER_OF_INFER_REQUESTS 1
Number of infer requests: 1

B 1-7 config={"PERFORMANE_HINT""LATENCY"}t9#1T4T 5

LSz, FATATLAUR I, HAEARN config 0% E, 143 AUTO #ifhal A TAE7E
AR :
® 1t Latency X, A2 HZ)E35) Auto Batching, PAT R &VIH)E, GPU LIHEHLEIR
RN, ARSI,
® £ THROUGHPUT =X, HZ/E3) Auto Batching, $AT¥ &I, GPU L 4E
IBER, T H2$5).
PRk, ASCKIHE Auto Batching X #HEEE 4T A BL I o
1.3 B1FE Auto Batching BI4Ft4E

0 112 TR, HShEE AT R A P R R A 2 A OB SR AL AR, e
MIRN Z MU EER, PR SRR )E, IR R4S SRR R, Wk 1-8 fow.



Asyncinfer requests * * * * *

You can specify auto-batching grouping size by
PERFORMANCE_HINT_NUM_REQUESTS or explicit
BATCH device modifier.

{'PERFORMANCE_HINT_NUM REQUESTS' : ‘4°} -
"BATCH:GPU(4)" Break the result and return them separately %

Asyncinfer results

Inference
(batch=4)

Inference
(batch=4)

1-8 Auto Batching E9#ITiZ i

Auto Batching 7EWC4E 2148 2 #E 1) SoDAE S SR EGTHIT 28 8 I CERIAHERT=1,000 ZF2)
i 3 s R 5 (batch-inference), W1F 1-9 fTas.

Timeout

You can specify auto-batching timeout time by
AUTO_BATCH_TIMEOUT (ms).

{' AUTO_BATCH_TIMEOUT ' : ‘'1@@'}

Inference
(batch=2)

Inference
(batch=E)

Inference
(batch=E)

1-9 BEpfEHE
1.3.1 Auto Batching #2511+

Auto Batching #7247 IEE, BT HEHETE SR ET 2 S b2 1)
T AL & HFIZAT auto-test.py.

Device: AUTO

Config: {'PERFORMANCE_HINT': 'LATENCY'}

niter: 20 , interval: 30 ms
OPTIMAL_NUMBER_OF INFER_REQUESTS 1

Number of infer requests: 1
IBATEERINE 1-10 Fros, m AR HEREE K2 A B

W Inference Latency

1-10 Auto Batching #Z 1L RYIBITE R

1.3.2 Auto Batching #{E&ERT

Auto Batching i REI , D HEBE TG RORHAT 92 S A BIE SRBEAT SR e AL B . B 58
BUG, SERN R S HA A E RIFIR [l FREE R MHEE RO ORI S P
T SR HEBEM o

TH AL & H21T auto-test.py.

Device: GPU

Config: {'CACHE_DIR': './cache', 'PERFORMANCE_HINT': 'THROUGHPUT',
"ALLOW_AUTO BATCHING': 'YES'}

niter: 200 , interval: 30 ms

OPTIMAL_NUMBER _OF _INFER_REQUESTS 64

Number of infer requests: 16



BATERWNE 1-11 Prox, AR 16 NMERE R & B MR AT LA PB4
B SR AN PRAE o

[E Inference Latency

1-11  Auto Batching #fF SERTRIEITE R
1.3.3 Auto Batching &S H#IBIEIR T

TR K BRI % B (BRIA timeout = 1,000ms), 7EARHEFETE RARE DL T Al fE 25l
N HER LR .

H T Auto Batching 554548 e HU R AR R 3 NBGE I T 288, R
PITEOL R, B TCIELETR 2 BRI I 8] P WO ER R 8 FOHE BRI SRR SR st HE B T H 85, Rtk 42752
FIFHEBRE RGP HEIR, BRI S8R, XK 5N KT timeout ¥ & [ HEREAEIR

R EiR A S, AT LGB AUTO BATCH TIMEOUT Bt & 2 %48 i # i i Ja]
DUR & kb I 52

1514 H AutoBatching FIERIA timeout, IZ1T auto-test.py.

Device: GPU
Config: {'CACHE_DIR': './cache', 'PERFORMANCE_HINT': 'THROUGHPUT'}

niter: 20, interval: 300 ms
OPTIMAL_NUMBER_OF_INFER_REQUESTS 64

Number of infer requests: 64

BATERINE 1-12 s, B TEHRERICIEAE timeout I [A] A YSCAR 21415 5 B iR
K, HI T ECHE R SR N AR .

7000ms=deadline

1-12 timeout=1000ms Z{TL&R

15 HCE AutoBatching ) timeout=100ms, #XJ5IZ1T auto-test.py.
Device: GPU
Config: {'CACHE_DIR': './cache', 'PERFORMANCE_HINT': 'THROUGHPUT',
'AUTO_BATCH_TIMEOUT': '100'}
niter: 20 , interval: 300 ms

OPTIMAL_NUMBER_OF_INFER_REQUESTS 64

Number of infer requests: 16

[W Inference Latency

1-13  timeout=100ms iE{ T4 R



BATE R 1-13 s, timeout=100ms I 8] Y, X BEUREE 3 — N HEFRIF K .

1.3.4 Auto Batching S

Zi L ATIR,  Auto Batching [ fe {4 4m FE 5Lk «

B E, BOAEHLT Auto Batching A& )5 H .

H 45 7E {PERFORMANCE_HINT":'THROUGHPUT', 'ALLOW_AUTO BATCHING': 'YES'} I},
Auto Batching 74" J& F

U SRR AR Y Re i AR MR SRR AT HEE R, 4 B Bt ab B

Bedh: QSIS TR &P PR A HE R SR, WA Je — /MRS SR AT R 2 R LA K
FEIR

R T 22 BTUCREIG, BPHEEATR I (K T AUTO BATCH TIMEOUT(ERIAA 1,000
=), EZITE b

fEATLM# A AUTO BATCH TIMEOUT Z:#{ 5 ot H h A EE RIS W B, DA KRR
RO AFERKIER, SEENBAZE “ms”.

WA T TAE AR s E R EE K /)N, 1548 ) PERFORMANCE_HINT NUM_REQUE
STS &€& LA FE R R, Bl {PERFORMANCE HINT NUM _REQUESTS': '4'}. [d]
i, DL GPU Afil, AUTO #difth 2 7EJG G4 nl LUE R A7, BEARS BESS T de
A OELNAN

1.4

B

A4 1 AUTO FE 141 Auto Batching BRI /N, I 1-2 Fios.

#*1-2  AUTO fEfHF B it IR TIRIE MR =R

(i3]
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Automatic device selection

- MRS E AT B, R
e L T e

- JEEEA CPU HF 4G HEEERES GPU A%
T Ym PRI [R], SR 4T 5 E U1 3] GPU

- R E A T B A R T

- N HFEF AT AR RE R R

- AP —IRIEFLAEIR . AUTO #fthn]
PABG L GPU A5 7Y G 3 B[]

* NES TR E S AR A

* &R IS B HEFEME R 2 BT AN
Biln, “cpPu” -> “GPU™)

* HEHEVE RS AT AE 270 WA DI 2 R [
LR BT
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FE TR E “AUTO” VE N1 44 FR

Automatic Batching

RPN 24 5D R R
HAEK, FEATIN Z R K, JF
FERHEPLAE AR, IR 1] 45 AR R

& PRI vES
- JFRN G AT LBl /b 1 4 FE AR 5252
SRR
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EAMOAIE IR MRS n) R

Bila H
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wfE fEE “AUTO” 1ENiE: 44 7k ALLOW_ AUTO BATCHING=YES /& %t
a3l IME
1.  ALLOW AUTO BATCHING=YES,
device=GPU,
PERFORMANCE_HINT=THROUGHPUT

2. 85 “BATCH:GPU” 1N 4 HR

BHh BN %Y dGPU > iGPU > f{iZ% [ Auto Batching?

HER VPU>CPU i compile_model()EX set_property():
HEFOR: WR AUTO #EMFRESILHE | B ALLOW AUTO BATCHING
“GPU” fENBAH k%, A NO, HhE I
PERFORMANCE_HINT=THROUGHPUT , 4% s  PERFORMANCE HINT
CUREL 5 T E B E . L ATENCY -

A GitHub JRACASEEHE:  https://github.com/yas-sim/openvino-auto-feature-visualization

o
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[1] https://docs.openvino.ai/latest/openvino_docs OV_UG_supported plugins AUTO.html
[2] https://docs.openvino.ai/latest/openvino_docs OV_UG_Automatic Batching.html
[

3] https://docs.openvino.ai/latest/openvino_docs OV_UG_supported plugins Supported Devic
es.html#doxid-openvino-docs-o0-v-u-g-supported-plugins-supported-devices



