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iR

1.1 EEDRE U A

RKNN-Toolkit2 5& 4l 1Rt 4E PC 1 & EREATH A EL e, EELAMPEREVEAS T R B 1F, H

% T LAt Python 42 1 AT DUEFE ML 52 LA R Th

1)

2)

3)

4)

5)

6)

TR B, 7 FF Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch %45 %
9 RKNN iR, FF3C#F RKNN BRSNS, RKNN BAGE/E Rockehip NPU - &
Emd A

ETIAE: SCRPR TR AU R B AL O E SRR, (H AT SORR I AT O AR X R B AL
(asymmetric_quantized-8) , F X FFRA EILINAE

BEALHERE . BEfE/E PC LMLl NPU 1217 RKNN AR FREUHE R 45 s oiofs RKNN A 5
K ENRE 1 NPU ¥4 E AT HETRIF SRR, R

PEBEAN P E VPG : K RKNN BEBLNR BI4E 2 NPU B 4% 138 qT, AP IBALE SEFr i % b
BT I B RE AT PYAE 5 R O

KSR AN T Z T RRK 45 AL Al 5 B — R G SR 5 mUB A HEHE 45 R R L
B, LME T b AR 252 Wl tHILRY, R A Y A R SR it JEL K

A0 Thi e A3 08 AN 25 S 40K RKNN BRI S A s, [RDA RIONIN RRETRY (i it

TE NPU K& 58 i), T LAE RN AT, 55338 RKNN B — R B RT, NPU 3K
Zox Agxy BT % .



1.2 EHGH

RKNN-Toolkit2 4 Hif fRAS BT 3CRF S A 5 40 F
® RK3566

® RK3568

® RK3588/RK3588S

® RVIIO03

® RVI1I06

® RK3562

vE: JECH RK3588 4tk RK3588 / RK3588S.

1.3 &H AR5

RKNN-Toolkit2 &3 Fr 4 24 tn e
® Ubuntu 18.04 (x64)
® Ubuntu 20.04 (x64)

® Ubuntu 22.04 (x64)



L4 BRI KERE S IHES

RKNN Toolkit2 37 #=r VR % S MEZEEFE Caffe. TensorFlow. TensorFlow Lite. ONNX. Darknet

F1 Pytorchs

BRI IRE 2 STHE SR IR B R U

RKNN Toolkit2 Caffe TensorFlow TF Lite ONNX Darknet Pytorch
1.4.0/1.4.2/1.5.0/ 1.0 1.12.0~2.8.0 Schema 1.7.0~1.10,0 | Commit | 1.6.0~1.10.1
1.5.2 version = 3 ID:
810d7{7
TE:
1 ARHE SURCAR, HI2E—hiUA TensorFlow T i A AT P Bk 25 5, #] LIS I AR R 32 2EhR

A B CREEEANT D JRAH TensorFlow SRIEEATINEAIVEAG, Fril#it b, 1.14.0 2
I FRCAS ) TensorFlow & Hiff) pb 301, RKNN Toolkit2 1.4.0 2 J (I RRAS#R A& S FE . 5%
T TensorFlow it A #t &AM W HE 2 F B, AT U ZHFET I KK

https://www.tensorflow.org/guide/version compat?hl=zh-CN

K4 TFLite ANFJRRAS ) schema 2 [8] /& HANHER ], BT LA TFLite AL {# ] 5 RKNN
Toolkit2 AN A ] schema A R S BUINE I -
RKNN Toolkit2 f# F ) caffe protocol /& #& T berkeley B 75 1& 2 J protocol :

https://github.com/BVLC/caffe/tree/master/src/caffe/proto , commit {8 N 828dd10, RKNN

Toolkit2 7F HFemt gty 7 —Lk OP.

ONNX release version Al opset version. IR version 2 [8] {{]5¢ 223 onnxruntime ‘B i B :



https://www.tensorflow.org/guide/version_compat?hl=zh-CN
https://github.com/BVLC/caffe/tree/master/src/caffe/proto

https://github.com/microsoft/onnxruntime/blob/v1.10.0/docs/Versioning.md

Darknet ‘E 5 Github #54%: https://github.com/pjreddie/darknet. RKNN Toolkit2 FL1E 1% #

FEI 2T master 73 X I HHTHEAS (commit fH: 810d7f7) il %€ 1.
Jn#k Pytorch 1% (torchscript B4 ) W), HEF AT FHAH R R A ¥ Pytorch T AR 4% 0y
RKNN 4, i J5 BRAR A — A 1l B 2 5 805 RKNN B8 0,


https://github.com/microsoft/onnxruntime/blob/v1.6.0/docs/Versioning.md
https://github.com/pjreddie/darknet
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ARG

EFHATE R AF I 75 24305 2 DL IS 1T B 2K

# 1 BTG

PAE RGURA Ubuntul8.04 (x64) | Ubuntu20.04 (x64) | Ubuntu22.04 (x64)
Python fig A 3.6 3.8 3.10
TE:

1. HAK python FEMKHHi ¥ . doc/requirements*.txt

2. AR EELL Ubuntu 18.04 / Python3.6 A HEAT UL HH .




3 MEAURH

H AT P2t W Fh 75 20 %2 2% RKNN-Toolkit2: — it Python £ %2355 54 # T H pip #H47 % 3%,
T RIBAT T 5E¥E RKNN-Toolkit2 T. B3/ docker %51% .
J

T A R X P g 2 7 R R AR D ER
3.1.1 & pip install 7%

1. A virtualenv 2335 (A1 B2 4+ [N A 2 4N RA K Python #85%, AL virtualenv &

¥ Python ¥£4%) -

sudo apt install virtualenv

sudo apt-get install python3 python3-dev python3-pip

sudo apt-get install libxsltl-dev zliblg zliblg-dev libglib2.0-0 \
libsm6 libgl1-mesa-glx libprotobuf-dev gcc

virtualenv -p /ust/bin/python3 venv
source venv/bin/activate

2. AR
pip3 install -r doc/requirements _cpxx.txt
3. 2% RKNN-Toolkit2:

pip3 install packages/rknn toolkit2-1.Xx.X+XXXXXXXX-CpXX-cpxx-linux x86 64.whl

T ARYE AN A 1) python A B AL P 88 20K, L FEA F 2228 00 (2T package/ H %) -
® Python3.6 for x86_64: rknn_toolkit2-1.X.x+xxxxxxxx-cp36-cp36m-linux_x86 64.whl
® Python3.8 for x86_64: rknn toolkit2-1.x.x+xxxxxxxx-cp38-cp38-linux x86 64.whl

® Python3.10 for x86_64: rknn toolkit2-1.x.x+xxxxxxxx-cp310-cp310-linux_x86 64.whl



3.1.2 8T Dockerfile Z3E

£ docker/docker file SCHEIE T, #2464 T #9%8 RKNN-Toolkit2 & HF 5] Dockerfile SCfH:, P
HFiE L docker 40 8245 BRI 7] B #% - Ff H RKNN-Toolkit2, fH 7k :
1. %% Docker:

EREE M %3 Docker (https://docs.docker.com/install/linux/docker-ce/ubuntu/)

2. BUEEA:
PAT AR A & B BAR -

cd docker/docker file/ubuntu xx XX cpxx
docker build -f Dockerfile_ubuntu xx_xx_for cpxx -t rknn-toolkit2:1.Xx.x-cpxx .

BRI, 4T “docker images” fin 2 BETS B £ rknn-toolkit2 HIEE1%, W T Fis:

REPOSITORY TAG IMAGE ID CREATED SIZE
rknn-toolkit2 1.x.x-cpxx XXXXXXXXXXXX 1 hours ago 5.89GB

3. BITEA:

AT LL N s 212817 docker 4514, 1847 J5 BN 14 1) bash 155 .

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb rknn-toolkit2:1.x.x-cpxx
/bin/bash

¥ examples fURY BRI Docker #A45% n]3@ I f AN “-v <host sre folder>:<image dst folder>"

S8, il

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb -v
/your/rknn-toolkit2-1.x.x/examples:/examples rknn-toolkit2:1.x.x-cpxx /bin/bash

4.

4. 1847 demo:

cd /examples/tflite/mobilenet v1
python3 test.py


https://docs.docker.com/install/linux/docker-ce/ubuntu/

3.1.3 &g Docker && &

£ docker/docker_full SC{HR N4 T ST ITE IFRIFEL Docker Hid%, P R & ZN#%
BAR R TT Bz b T A RKNN-Toolkit2, {8 /5L T
1. %% Docker:

EREE M %3 Docker (https://docs.docker.com/install/linux/docker-ce/ubuntu/)

2. InEEA:
PAT LT a2 I iR -

docker load --input rknn-toolkit2-1.x.x-cpxx-docker.tar.gz

IE s JE, AT “docker images” i 2 AeEFE 2| rknnstoolkit2 L&, W1 F Fios:

REPOSITORY TAG IMAGE ID CREATED SIZE
rknn-toolkit2 1.x.x-cpxx XXXXXXXXXXXX 1 hours ago 5.89GB

3. BiTHG:
AT LU N A5 212817 docker 5518, 1247 )5 3k N A% 1) bash 155 .

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb rknn-toolkit2:1.x.x-cpxx
/bin/bash

14 examples AR BLSRE Docker PRI R I BN “-v <host src folder>:<image dst folder>"

28, il

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb -v
/your/rknn-toolkit2-1.x.x/examples:/examples rknn-toolkit2:1.x.x-cpxx /bin/bash

4. 247 demo:

cd /examples/tflite/mobilenet vl
python3 test.py


https://docs.docker.com/install/linux/docker-ce/ubuntu/

3.2 RKNN-Toolkit2 11§ F

PLR VEEHZS H 253 35 N RKNN Toolkit2 )48 FR AR «

321 R—: BRBITEEDNSLE

%5, RKNN Toolkit2 i&477F PC b, Ei LA s pE Ay
MR A H B8 9dE RKNN #8Y, B Caffe. TensorFlow. TensorFlow Lite. ONNXu DarkNet.

PyTorch S5 54

3.2.1.1 i3473E RKNN %

%35 RKNN Toolkit2 [1]5¢ 24# FIRFE U T K AT~



I 1}% Hﬂﬁir{ference% Iil P )\i
| SACHERE, SRRUERER L ket St 2 bR i

_________ | b —

Tt

i

A
BIEERKNNYT %, LRI ALRKNN SDKIA 5

A 4

i Fconf 1 g$ M50 B AT ) sk B S 4

y
i load_caffe. load_tensorflow.
load_tflite. load_onnx.
load_darknet. load_pytorch.
load_mxnet$% 15 A\ JFiUfICaffe.
TensorFlow. TensorFlow Lite. ONNX&,
Darknet. Pytorch. MXNetA&#

Y
I bu il dF2 1K) ZERKNNAR Y

|

v
P Hinit_runtime$
H WA I AT I 5

- _l_ _______ Yy _ e g———— i ________

1 e msssssm—————— e r

: i Heval perff DXU‘*%EE: : 1 feval_memory$ 13k :
PEREHEAT VR, SREURREE D USRI R & RIEAT |
| REIR AR

] [ |

18 Flexport_rknnf [ :
5 HRKNNAEE Y I

i fre lease 3 VB FHRKNNA 4

A

4R

] 32-1-1 PC.LiZ4TIF RKNN #8125 )48 F i s

LA_EI5 B AL TPIRAT -

W EHE RV H2D B3 H ) RKNN R AT LS T load rknn 4% S AJFAE

ST AEDRVE IR HETE PR BE VP AG AN AF VRl 10 RO SR U AN 8, AR A s B T 1

RA Y4 BT & /& Rockchip NPU B, 4 A LA eval _perf/ eval memory #%1.

10



322 R HERIBITEE PC H%EM Rockchip NPU F& Lk

RKNN Toolkit2 H #ijf 3 #F ] Rockchip NPU ~F & £, 45 RK3566 / RK3568 / RK3588 / RV1103 /

RV1106 / RK3562.

ZF 5 F, RKNN Toolkit2 iz177E PC I, i#i¥ PC i) USB i#$#: NPU ¥ 4. RKNN Toolkit2

R RKNN FRE S NPU 4% Li247, fENPU 8L EARHUERLUR . PEREE B 5%,

B, ESEMEL TSR

1.

3.2.2.1

W RIF R AR ) USB OTG %85| PC, JFHIERIRAIE| 545 . /£ PC LI adb devices fir
A ] DAET T A R K W 4%, BkiH ) RKNN-Toolkit2 [¥) list devices 4 1 7] Arify F1|AH B 1 15
& RTZEONERT%, 20 3.5.15 5799,

%% https:/github.com/rockchip-linux/rknpu2/blob/master/rknn_server_proxy.md 5 B 5 37 JT
KR runtime E I rknn_server P, JFHALR rknn_server %5 A& 53 (K& %
Fa@Ed O EsD .

1M init_runtime $2 ¥R TR 75 5248 E target ZHURI device_id 2. H target
SHRAREFRAL, T RRA A A “ik35667 « “rk3568” . “rk3588” . “rv1103”.
“rv1106” . “rk3562” . X PC EREAN AN, LT E device_id 28, B9

T, WA S T IEIL list devices #: A, R~BIWT:

all device(s) with adb mode:
VD46C3KM6N

PR IS AT IS AT 2R 2

# RK3566
ret = init_runtime(target="rk3566', device id="VGEJY9PW7T")

# RK3588
ret = init_runtime(target="rk3588', device id='515¢9b401c060c0b")

12479E RKNN H#

M 9 dE RKNN #2%8 (Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch

11



SRR B, RKNN-Toolkit2 T H FH# FHRFE AR FH IR = — (W 3.2.1.1 =) .

3.2.2.2 1247 RKNN ##]

1217 RKNN B, P ATRER BRI 2H, WA RKNN AL, HAE R

FEan ~ PR :

( )

y
BIZERKNNSS 4, DAWIAELRKNN SDK3A 5%

A 4
A load rknn$ 15 ARKNNAE Y

A

PFHinit runtimed
FI IR IBAT I 31

B N S

h] l _________
I P Heval memory# 3k

| ! [ '
I 8 Hinferencedz X 4 N ! ISR o [y A
e erens otk N 1R IEA, JODBUE | | AEREE T i |
| HTAER, SOERAR N e RRERL || MG RR |
L — — .|_ ________ L — — I _| ________

T

i Freleasedds IBERKNNGS %

A
( 4k )

K 3-2-2-2 PC Fiz47T RKNN #5812 B [ 48 FH e

DA b AP B F P AT

LT MERRIE AR RIHEZE P BB VAL T P A7 VP A5 125 3RS S5 DU AN [ 5 AR 40 S 8 FH 175
BLIRIE o

8 H inference / eval perf/ eval memory 2 1 35 HL P 2745 F 1100 I, 0780 106 2513 AT 76 T A

S

12



4. 8L load rknn A J7 A T8I G A LTI REMAE A, Jo ik A A AnoRs o A

accuracy_analysis 25 ft .

N

13



33REEMN

RKNN-Toolkit2 #/2 fft f1 & A6 Dy A 7T LALE 5 S 7R HE P P (B A SR RS 12, (H 24T
AR PR R AE B RS BT R 2 M O . O 17 AE 1R BE RIORE JRE 22 [a) 4t S 4 11 4
RKNN-Toolkit2 #& it 1R & EALThRE, FH P AT LB IR EE 7 M ik 45 ROR T a5 5 % 2 & BT
i, BENSH T BY (BASEAEES -

T

1. examples/functions H 3% F&Ht 7 —/MEERELHIH] T hybrid_quant, WRAZE %P5 x 4

TP TIR G B,
3.3.1 BEEWINEEAE

H TR & E AL hBE SR R ik

%
1. e EaZSRdE & E (A floatle BEATTHED , I NPU RIEEME JIEUK, AT

AERRR B S — 2 PRI
332 BEEHEEEXH

EM RS EWIIReR, DR ARG SR E S, AT LA B SO AT A
2 E HIR & & 4k #: O hybrid_quantization stepl f5 , & fE 4 F H & F A KL N

{model_name}.quantization:efg fIC & 1. Ao E CAFA% a0 -

custom_quantize layers: {}
quantize parameters:
Preprocessor/sub:0:
gtype: asymmetric_quantized
qmethod: layer
dtype: int8
min:
-1.0
max:
1.0
scale:
0.00784313725490196
zero_point:

14



- 0
ori_min:
- -1.0
ori_max:
- 1.0

custom_quantize layers J&—~H & XA tensor [, H 7 0144 tensor 44 FHAH M. [ F A0 S Y
CRIEMEA floatl6 / int16) ARANENZ TS, RIATSLHLKE % tensor 1 Jyfin th I )2 (#1185 B O 4R
SEMIBHEEA,  (intl6 BRZF)

M 142 RARTFIG, TRE RS — D — e R 45 aTRE Pl DR R 1 2 e, JF
e B AT VERR E K floatl6, XL EANMMS %, FH P AT LURYE S2B5 5 5RAE 12 At EREAT VN in =l
Pk, AT RS AR FR A R AL S

quantize_parameters /&A™ tensor (RS, B —1 tensor #i&— 7. BT

] key Il tensor name, F-H#iLf¥) value Bl EAL S0, WSR&H L&Ak, N dtype 14 floatl6.

333 BEEWFERARE

R & RACTIRER, Bk Wbk
B, IR AR, A R AT B OO e R SO AT SR . BAR R R AR
PR

15



T

B1% RKNN X%, PAFI4G 4L RKNN s
v

R config 2 1L B AR (1 AL BE 2 4L

\ 4

i F load caffe.load_tensorflow.load_tflite.

load onnx. load darknet. load pytorch $11

S NJRUG Caffe. TensorFlow. Tensorflow
Lite. ONNX. DarkNet. PyTorch 1%

v

WA hybrid quantization_stepl £z 14 L

B X ({model name}.quantization.cfg) ,

I B A8 S ({model name}.model) , %%
P53 ({model name}.data)

v

8 A release # 0B RKNN X1 %

K 3-3-3-1 WREEME PO R

B, BHCE—BAEB BACRCE S

o IR IR SRR RALZ, MIRBIA T EEAKZ K% tensor CUTRZJZ 1Y%
H tensor g £ A, WHEHE —NHAMAERE - AWAT) , KX L tensor 4 I F
custom_quantize _layers F#H, {H4 float16.

E: M 142 [ATTHE, B PERNEREEXHLEG T —SREEMEN, NtSE.

P

E=2b, ER RKNN A, HARE 3 O AR R

16



ARG

A

A% RKNN X%, PAWIHE RKNN 355

A 4

Wi H hybrid_quantization_step2 $% I #4) & VR
£ 6 RKNN R

A 4

W export_rknn #2115 H RKNN #57

v

A release $2 11 BE i RKNN X %

A 4

(éﬁﬁi)

K 3-3-3-2 WA ELE =08 AR

o fEH b O RKINN AR 5 17 RS,

17



3.4 7~

PLN 2 %K TensorFlow Lite B8 7R B 4CHS (FE4H 2 W, example/tflite/mobilenet vl H3%) ,

HIHAE PCESATIZIIT, RKNN B {5 Bl 53 13547

import numpy as np
import cv2
from rknn.api import RKNN

def show_outputs(outputs):
output = outputs[0][0]
output_sorted = sorted(output, reverse=True)
top5_str = 'mobilenet_v1\n-----TOP 5-----\n'
for i in range(5):
value = output_sorted[i]
index = np.where(output == value)
for j in range(len(index)):
if i+j)>=35:
break
if value > 0:
topi ='{}: {}\n".format(index[j], value)
else:
topi ='-1: 0.0\n'
top5_str += topi
print(top5_str)

1 Al

if name ==' main "
# Create RKNN object
rknn = RKNN(verbose=True)

# Pre-process config

print('--> Config model")

rknn.config(mean_values=[128, 128, 128], std_values=[128, 128, 128])
print('done")

# Load model
print('--> Loading model')
ret = rknn.load_tflite(model="mobilenet vl 1.0 224 tflite")
if ret !=0:
print('Load model failed!")
exit(ret)
print('done")

# Build model
print('--> Building model')

18



ret = rknn.build(do_quantization=True, dataset="./dataset.txt")
if ret |=0:

print('Build model failed!")

exit(ret)
print('done")

# Export rknn model
print('--> Export rknn model')
ret = rknn.export_rknn('./mobilenet v1.rknn')
ifret |=0:
print('Export rtknn model failed!")
exit(ret)
print('done")

# Set inputs

img = cv2.imread('./dog_224x224.jpg")

img = cv2.cvtColor(img, cv2.COLOR BGR2RGB)
img = np.expand_dims(img, 0)

# Init runtime environment

print('--> Init runtime environment')

ret = rknn.init_runtime()

ifret I=0:
print('Init runtime environment failed!")
exit(ret)

print('done")

# Inference

print('--> Running model')

outputs = rknn.inference(inputs=[img])
show_outputs(outputs)

print('done")

rknn.release()

v dataset.txt g — > B F B AL B R B A B AR B S0 AR ST, B AT AE

example/tflite/mobilént v1 H X A —iK dog 224x224.jpg HIE F, A XF N dataset.txt A0
dog 224x224.jpg
12171% demo P LA 240 880400 H &5

[156]: 0.93310546875

[155]: 0.0555419921875

[205 284]: 0.003704071044921875
[205 284]: 0.003704071044921875
-1: 0.0

19



3.5 API 405

3.5.1 RKNN ¥k B Xt R B

7E48 ] RKNN Toolkit2 T4 APL £ L, #2560 H RKNNO 7414610 RKNN X4,
ANFEAS 1200 Gt d i 18 O R release() 7 VAT BRI

WIUHAL RKNN S0, A DL E verbose Al verbose file 24, PUTEIELIM H SR . H
verbose Z 1R E AT LS R FATEIEAIH EE R WRBE T verbose file 2%, H verbose
BUEN True, HESE BBHS FNZSHERE 0

254N

# R HEE S BB, S 2 mobilenet_build.log S
rknn = RKNN(verbose=True, verbose file="./mobilenet_build.log")

# RERRITHEHNHEE R
rknn = RKNN(verbose=True)

rknn.release()

3.5.2 RKNN Bif{ELE

LER)ZE RKNN M8 7 fjif, 75 A A gh4T @ IE 818 . #1018 RGB2BGR ¥4, &35

SEACE, KRR LUE N config % H#EATRCE -

API config

g AR LEkEs S k(8

mean_values: FAMIE. SEHE AR MR, FIEPLE-DHZANIE TS
X, ZEANEXNZANFHIER, BNFHIRKKE S ZM AR EES S, Flan
[[128,128,128]], F/n— AN =A@ TE FEE 128,

BRINE N None, FKNFTH I mean fH2H 0.

std_values: HIAMA M. SHRRAZ IR, JIRPEE - PERZNHE—1L
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HTHR, ZEABEENZATIIR, BATIIRMKE S ZHA N EEE 5,
BUn[[128,128,128]], Ko B — A I = AN 8 1 E 22 Y E 5 FRR L 128,
BRIMEN None, FRRFTA I std A 1.

quant_img RGB2BGR: FR/R7ENMNE R BRI & 75 75 22 ft RGB2BGR MI#E(E.
RHEZANHN, MHMRGERK, W[True, True, False]. BRIAE Y False.

ZACE — A AE Caffe FIREAL b, Caffe #8251 K 2 2 5 X $4fs 46 R R et A7
RGB2BGR #: 4, IS 3R %80 & BN True.

Fah, % E R s EHE A% O8 jpe/ipeg/png/bmp H AL, npy K Fis B 23 20K %
Bo &, A4 A% A BGR I, npy tH% %4 BGR #% e
ZEENATEREALNER (build B O) RNEHXERRNELEE 57
(accuracy_analysis #1) , FHALRIFFERL A RKNN R, B e SRR
#IAAN BGR, MZEMA toolkit2 ff]inference Bk C-API ] run ¥ 2§, BEMFIE
& NI BGEIE 1N BGR 3.

quantized_dtype: H KA, H Al X #F1 E W KA A asymmetric_quantized-8
asymmetric_quantized=16 (asymmetric ‘quantized-16 H FTA T ALF) o BIMEA

asymmetric_quantized-8.

quantized_algorithm: HEA — 2 MBS HE R M EASE, Bl CRm R0 R
545 : mormal, mmse & kl divergence. PRiAME N normal.

normal &AL FVEHRE R FE LR, HEFE B BE B — 0N 20-100 5K A, B
i B ISR L S R T

mmse FF R T RAZERM TR, BERE, (HilH 2 normal AHH &
PIRE RS, HEF S ALEORE & —0h 20-50 5K e 4, FH Pt n] DR B8 S Ak s (Rl A0 &= 4L
B AT IS

kl_divergence &= X575 fT FH IS (8] 2> . normal 2 —4%, {HLIK mmse 2/MR %, fEH Lk
R (feature 73 A AN SN D) AT DAAS BIALUF () B ROR A B AL B B — N
20-100 K747 o
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quantized_method: H HJ 3 KF layer Bi# channel. ERINEA channel.
layer: /21 weight A5 —EENZSH;
channel: &2 1] weight & MEE A —ERFMUSH @EHFEILT channel 2t layer

float dtype: F TfaE AR EACHEOL N M7 (RO KA, B AT SCRr 8 R A

floatl6. BRIAEA floatl6.

optimization_level: R EEL . BRINE A 3.

A SRR AR S S, AT DA SR J 3 70 5 4 T A T A e 75 b 5 TR 281 ) AR U
ZZHBONEDY 3, FITFIr A AR, 157y 2 B 10 SR H — 8 J W] He g nt 70 A
RS BE 7= AL S R I ARAR R IT, {5 9 0 I S6 A1 i AR 126 01

target platform: #§ & RKNN #5282 5 T WA H br SR/ F 6 A i . B #i sk
“rk3566” . “rk3568” . “1k3588” . “rv1103” . “rv1106” Fl “rk3562” . %%

O RNG AU, BRIME Y None..

custom_stirng: ¥ B FRF HFE B 2] RKNN A4, 0] AFE runtime B8 query

WG S, D B AR A [F () RKNN SRR BR A2 . BRIAE A None.

remove_weight: 2 FR conv SFRE LUAE A — 4> RKNN B MAEARL, 1% WA AL AT DL By

SRR ) RRINN BERIETE A LA/ A AF I AE . BRIMELN False.

compress_weight: JEAFHAALE, AT LA/ RKNN A1) RN BRIME N Falseo

single_core_mode: & AE ALY, BT DAY/ RKNN HE8L R K/ NFI A7V AE

ERINME A False. H RI{XXT RK3588 2E5%. BERIME A False.

model_pruning: X AUHEATICHA B AL . 0T RCE MR P A, W] LAk /N 4 5 RKNN
BRSNS . BRIMECA False.

op_target: H T 45 OP By H A& #47 H A% (1 NPU/CPU/GPU %5) , # XN
{'op0_output_name"'cpu’, 'opl_output name":'npu’, ...} . EKIAE N None.
HAr, 'op0_output_name'fl'opl_output nameAXT N OP H%iH tensor 44, AJ LB K

JE 53 #r (accuracy_analysis) DiRERIR 145 B3R EL . 'cpu' Fl'npu' M 7R 1% tensor %3

22




[ OP 40T H AR & CPU B NPU, H R AIERIETAE: 'cpu'/ npu' / 'gpu' / 'auto',

H, auto'sE H AL FEIAT H AR,

dynamic_input: FIF ARG F 8 102 44N shape, SKEAZDA NI TIRE. ## X
N[[input0_shapeA, inputl_shapeA, ...], [input0_shapeB, inputl_shapeB, ...], ...]
ERIMEN None, SEEMEThAE.

BB AR UG — AN, shape N[1,3,224,224], B3 JRUARR %N shape 7 5
WMSEENAS, W shape SN[1,3,height,width]5%[1,3,-1,-1], {HFHEE KB, 752 ZA T
SCEFE 3 FOR[E %\ shape, 1[1,3,224,224], [1,3,192,192]A1[1,3,160,160], LGRS AT L
% B dynamic_input=[[[1,3,224,224]], [[1,3,192,192]], [[1,3,160,160]]], %% #itp RKNN
B S HEATHESRRY , 742 AN XSS shape P4 N\ Zicdfis

E:

1. R FIEEREIN shape REFSK, WA TTREE shape Toik IEH HE H MR 4ER .
2. MRIFIEETEIN shape BB, M HEZS T LR EARKE.

iR [mHE

T

254N R »

# model config
rknn.config(mean_values=[[103.94, 116.78, 123.68]],

std_values=[[58.82, 58.82, 58.82]],
quant img RGB2BGR=True,
target platform="rk3566")
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3.5.3 RN

RKNN-Toolkit2 H {3 #F Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch %

IR (R I e, X LAY AR 0 BN 5 TR RO R A 1, LR IR 54 R VRS U B

3.5.3.1 Caffe R Nz

API load_caffe

Faik Tn#k caffe #57,

ZH model: caffe BAISC{F Cprototxt JGZR L) BR1%.
blobs: caffe Y ) —#E | H i S (eaffemodel J5 401D H4t.
input_name: caffe 8 77E 24N, W] BUE N %S HUE 2 SN2 & )T, T
['inputl','input2''input3'], ¥ &% 7 BSHEAHAL —EG BIMEN None, FiRi%
caffe B/ % (prototxt 58 XU H Bh4A &

AEIL(ES 0: FABI,
-1: ARG

2L

# MY RTES A IN2K mobilenet v2 A7

ret = rknn.load_caffe(model='./mobilenet v2.prototxt',

blobs="./mobilenet_v2.caffemodel’)
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3.5.3.2 TensorFlow & nEE0

API load_tensorflow

Faik Jn#k TensorFlow f& %!,

ZH tf pb: TensorFlow A SCAE Cpb JF4D) #E4E.
inputs: BALRIHI N AU (tensor %), CRFEZAMNT Al FTARNT R4 BHE—
MR,
input_size list: FEANHA T X R shape, BT %N shape JE— N FIE . WK
B Hh ) ssd_mobilenet_v1 #EAY, AT U0 M K4 A\ shape #Z[[1, 300,300, 3]].
outputs: A4 T A Ctensor 4 & SCREZ M . PR i 1 A e —
g EH.
input_is_nchw: F %A1 layout 27 L4 & NCHW . BRIME N False, FIRERIA
i\ layout y NHWC.

IR A 0: A,
-1: ARG

240

# M4HT H 3 N# ssd_mobilenet vl coco 2017 11 17 #&7
ret = rknn.load_tensorflow(

tf pb='./ssd_mobilenet vl coco 2017 11 17.pb',
inputs=['Preprocessor/sub'],

outputs=['concat', 'concat 1],

input_size list=[[1, 300, 300, 3]])
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3.5.3.3 TensorFlow Lite fEEIn&REO

API load_tflite

Py fn#, TensorFlow Lite 17 ,

ZH model: TensorFlow Lite BB Ctflite 540 #4%.
input_is_nchw: A [FHI AL layout £ 5 T4 & NCHW. BRIME N False, RIBRIAH
A layout 5§ NHWC.,

IR [E{E 0: FABI.
-1 FARI

2B

# M C4HTH S N# mobilenet v1 4
ret = rknn.load_tflite(model = './mobilenet v1.tflite")

3.5.3.4 ONNX HEfn#g

API load_onnx
Py Jn#k ONNX #=7Ad,
S model:” ONNX #5304 Connx J54%) #%1%.

inputs: FELALH AT S (tensor 44, SCRFZ AN AL PRI RABHE—D

LT . BRIMEN None, #m WAL BIREL,

input_size list: &N T 5% B2 [Y) shape, T A #ii A\ shape E—NFIR . W inputs

H&HE, N input size list BT EYEE. BINEN None.

input_initial val: & BB A FIWIUGAE, %34 ndarray 513, ERIAE N None.
F B TR N B, AT E N = N T LAY None,

[None, np.array([1])]-

outputs: FERL 4T R (tensor 44) , SCRFZ M TR, A H 1Y R AR B —
AN . BRIMEN None, 7R A HLREL
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R [E 0: FAHI.

-l AR

ZEIGN R -

# M4 HRINEK arcface #7Y

ret = rknn.load_onnx(model = "./arcface.onnx")

3.5.3.5 DarkNet A hnskiEn

API load_darknet
iR %% DarkNet #5244,
S model: DarkNet B8 Cefg 548 BffR.

weight: B X (weights [54%) #$4%.

R [EHE 0: S

-l AR

254N R »

# M H sRINEK yolov3-tiny 7
ret = rknn.load darknet(model = './yolov3-tiny.cfg',
weight="/yolov3.weights")

3.5.3.6. PyTorch A fn&4#E 0

API load_pytorch

E{ipo) Jin#k PyTorch 17,

YTRFEALEANII R (QAT) #iAY, {HFE B torch MUAS BT A 1.9.0 PL L.

ZH model: PyTorch BB Cpt JF40) 4%, 1M H 75 222 torchscript 7 20 AL ,

input_size list: &M T SIX B[] shape, FTA i shape BE—/MFIEK A,

R [E{E 0: FAHI.

-l AR
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256

# MHT H N3 resnet18 FA
ret = rknn.load pytorch(model ='"./resnet18.pt’,

input_size list=[[1,3,224,224]])

3.5.4 JE RKNN ]

API build
Eiiipay He g RKNN 527,
ZH do_quantization: J& EXTEIA AT Bl BRINEN True.

dataset: HIFEAAZIEREEEE . HATSCRFSCASCrE%al, P mr BB AR

Fr Cipg 5 png 30D 5K npy S fERFRIRE] — N eSO SCACL B LA AT 4

F

HAREE . .

(il

a.jpg

b.jpg

o

anpy

b.npy

WA Z AN IR N R 1) SO A& BT, e
a.jpg a2.jpg

b.jpg b2.jpg

o

a.npy a2.npy

b.npy b2.npy

T BB AR BRSNS RS E R

rknn_batch_size: A [1HiI N Batch 4% . ERIAE N None, Ron AT A%,
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AR KT 1, AT RATE — Y2 o [R] B HE 20 22 it N\ MG Bl N B8, 101 MobileNet

FERY IR 4R input 457 N[1, 224, 224, 3], output 4E N[1, 1001], 4 rknn batch_size

Wl 4 I, input FI4EREAS g4, 224, 224, 3], output 4EEEAE (4, 1001].

*:

1. rknn_batch_size ISR E —RBEAE NPU _ERBATIERE, B2 EE
388 100 P 79 6 DA B 488 1 B T PR SEE IR

2. rknn_batch_size [ 5 AT LA K /MERIZE CPU RIVEAR, R EE/DEEL K
WMR. GERATHRELXD, CPUKFHKT NPUKIFFE) .

3. rknn_batch_size FIEEVUNT 32, BANTHE G AKKT SBHEERK.

4. rknn_batch_size )5, ALK input/output 4 E S5 A inference HE

BRI & Z B E AN input FIK/DN, AR, 17 EEXR B outputs 2

ITALE.
IR [ 4 0: HJERI.
-1 MR

HIR

# F%E RKNN #8Y, Jf BiEfb

ret = rknn.build(do_quantization=True, dataset="./dataset.txt')

3.55 5 RKNN £

M A A A RKNN B 1T 1245 17T DA A6l RKNN BRSSO, AR AR 8

API export_rknn
Eiiipay K RKNN B GRAF B H € SCAF R Crknn JR 40 .
ZH export_path: ‘T BRSO R B4R

cpp_gen_cfg : s& AR CHEBE R BRIMEA False.
AR - BRI FE SO JE R, AR tknn deploy demo SCAFJE . i BH SCRY .

SCRETNRE - BOUFBLRLHEEERS, % CAPI 3 FERT
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- DRI TR S5 A AR SRR S
- SCRPH L APL 4R
- CHFE A /mpy HiN
#EER, HET RVII06/RVI103 B AL FETHAE

R [AE 0: KT,

-1 SR

254N R »

# FEAL S ) RKNN B ORAF 21 24 Hi #8542 1K) mobilenet_v1.rknn SCAFH
ret = rknn.export_rknn(export path ='./mobilenet v1.rknn")

3.5.6 jn#; RKNN £

API load_rknn

iR fn#k RKNN #58 ,
IRARE R RYANBR 4% NPU S 04T HEEE sl 3R BUME RE B 5 . ANRE A T4l 28 Bl
K AT

ZH path: RKNN #8044 #8045

R [FHE 0: fn#m s

L BRI

RGN R -

# M4 RTES 42 N2 mobilenet v1.rknn 7Y
ret = rknn.load_rknn(path='"./mobilenet v1.rknn')

3.5.7 MIIRWIBATIS IR

FERERYHERL S PR REVPAL 2 B, W AUEHIIRILIZ AT I AL, MR s 1T & CRAKR) H AR
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BEAET & BT RRADAR)

API init_runtime
P WA IBAT N B 5E
ZH target: HIRMELET 6, SCRF “rk3566”7 . “rk3568” . “rk3588” . “rv1103” . “rv1106”.

“rk3562” . BRIME N None, BI7E PCffH THR, BEAITERILE FIE1T.
VE: target %4 None i, 7251 H build 5% hybrid_quantization #2114 R] L LA 7

Bt Lig 17

device id: W% T, R PCHEELZ GWAN, FEREILSH, wid's ] Lal

it “list_devices” ¥ H . BRINME N None.

perf_debug: FEATVEREVIALIN T A debug #Ex0o £ debug BT, A LASKHLE6F

—RIIEATI TR, A RESRBUR AIE AT (R A . ERIMEDS False.

eval mem: & EHEANAFIEGERAE ANPGRS, ATEUR A eval memory
e RBUS AL AT (1 A7 (R 15 Dk BRIMEA Falseo

async_mode: & RPN BRIME N False.

VA R HE B2 LU, WB R W B B O B HERE  SREUHERE S R =AFr B i RIT
BT SR, BE AT G S L WUE I AT, BT DARREE WS, 2
J5 () — ot #S ) LA B B i N TR 1), IR THERE . ER DA, BUUR [Fl
fOHEIRGE AR B Wi, CHRTRAIZSEE A SR

core.mask: WEIZITII NPU 0o XFFHIF 6 RK3588, SCRFIIECE AN T -
RKNN.NPU_CORE_AUTO: /s HBNHEARR, H3iatr 72240075 W i NPU # L.
RKNN.NPU_CORE_0: F/R IiZf77E NPUO %0 b

RKNN.NPU_CORE_1: #/RIZ{7{E NPUL #%0 b

RKNN.NPU_CORE_2: F/RNIiZf77E NPU2 %0 b

RKNN.NPU_CORE_0_1: F/R[FIMIZ47/E NPUO. NPU1 #%.0 b
RKNN.NPU_CORE_0_1_2: F/R[FFIZ4T7E NPUO. NPUL. NPU2 #» L.

2RiME N RKNN.NPU_CORE_AUTO.

31




iR B

0: FHRHIBAT I IR LI -

-1 WHRBAT I AR

ZEIGN R -

# WIIEAIEAT I FRAG
ret = rknn.init_runtime(target="rk3566")
if ret 1= 0:

print('Init runtime environment failed!")
exit(ret)

3.5.8 HRAYHEH

FEHATRERHERE AT, AU I BN K — 1 RKNN R

API inference

ik Xt BT BEATHERE, IR [Pl R AR5
W RKNN-Toolkit2 1847 £ PC |, HAMAMIZ AT B % & target 4 Rockchip NPU
B, BRINEBAEE TG R R
41 R RKNN-Toolkit2 2177 PC £, HAMGLIZATIA BN A W& target, 132112
A 7 A (R 5

ZH inputs:  FFHERLIHM A BIZE, 4% N ndarray .
data_format: 4 A BHE 1) layout 513, “nchw” B “nhwe” , RN} 4 4% N A 2K
ERINE N None, F/RFTH MM layout #2y NHWC.
inputs_pass_through: I AMEESIF . BRIME AN None, FoRFTHMNEASELE .
FEBEERT, AL NPU IRBh 2, THEWHATRIIME . BT 2%
Bl MBEERF, Aofuxssiit, e EEEmAEs NPU.
GBHME R AR, HIEEE inputd, ABELE inputl, MZSEAIE N[, 0].

A EIL(EN results: FEHISEIR, KA ndarray lists

R0
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XFF 518, Ul mobilenet v, AAGUITN (EEEARILS S example/tflite/mobilent v1) :

# 8 BN B g TR, 193] TOPS 453

outputs = rknn.inference(inputs=[img])
show_outputs(outputs)

[156]: 0.93310546875

[155]: 0.0555419921875

[205 284]: 0.003704071044921875
[205 284]: 0.003704071044921875

T H bR W B B A, 40 ssd mobilenet w1l 5 AN W R 5% ALK S %

example/tensorflow/ssd_mobilenet v1) :

# A PSR R AT HERE, 1531 H ARA I 45 R

i A 4 R8I Jm AR B a0 R B R G AR IR R 2 BE LR B, BT BARRIRIEAT 1%
example 13 2 FILKEST L G T ANAD -
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rv-'l't.'";‘"l
*_‘-—J‘—Jh_‘
i

'._ -‘. hl’-

R

P 3-5-8-1 ssd_mobilenet_v1 inference &5 F

3.5.9 TP PERE

API eval_perf

ik PPAGRAY L RE o
B A ZIE T AE 5 PC % £ 1) RK3566 / RK3568 / RK3588 / RV1103 / RV1106 /
RK3562 L. WRAIIELIE 1T A8 ¥ & perf debug A False, JIIFRAS )2 155 AL £ 1
P RIBAT (b ) iR % E perf debug M True, Bk 7 IR B [EI), B4 IR 5] A5
<R R L
is_print: 2 RFTEIPEREMEE, BRAMEA True.

IR A perf result: PERE(E S CFRFHR) .

R0

# R BEREAT VR Al

ceee
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3.5.10 FEELAFERE R

API

eval_memory

FREURE Y A B AT & 3 47 B 1) P9 A28 P 1S o
AL s AT 5 PC % 3 19 RK3566 / RK3568 / RK3588 / RV1103 / RV1106 /

RK3562 I

is_print: &7 DOBVEAR 2T NN AEAE IS O, BRIMEDY True

memory_detail: WAA{ERTEM, KA 7oL,

PAAE A P A7 DA% T A 2 R Ay il
{

'total_weight_allocation': 4312608
'total_internal_allocation': 1756160,
'total_model allocation': 6068768

¥
® ‘'total weight allocation' Bt~ Hh A 1T RAE 5 H

® 'total_internal ‘allocation' 5 Bt R /RAE A o ] tensor WAE (H H .
® 'total_model_allocation' FEznE A KN AF A, VAU AT H] tensor A A7 5 H

Z A,

254N R

# AT A A A R DL AT VR Al

1 example/tflite H ] mobilenet v1, ‘EfE RK3566 g TH A7 5B HL AT

Memory Profile Info Dump

NPU model memory detail(bytes):
Total Weight Memory: 4.11 MiB
Total Internal Tensor Memory: 1.67 MiB
Total Memory: 5.79 MiB

INFO: When evaluating memory usage, we need consider
the size of model, current model size is: 4.33 MiB
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3.5.11 ##) SDK 4

API get_sdk_version

it FREL SDK APT IR A
. RO R LSS AR MBI TIHR R, B0 RRERGTE
RK3566 / RK3568 / RK3588 / RV1103 / RV1106 / RK3562 Lf 1.

i [El sdk_version: APl FUIKFIMAME B, KA NFRFH .

254N R

# 3REL SDK fiAf= &

sdk version = rknn.get sdk version()
print(sdk version)

I [Al ) SDK E 5T

RKNN VERSION:
API: 1.2.5 (8e94€9¢ build: 2022-04-07 16:04:24)
DRV: rknn_server: 1.2.5 (8¢94¢e9e build: 2022-04-07 16:12:20)
rknnrt: 1.2.6b0 (cbccOaleb@2022-04-13T09:41:25)

3512 IREEMN

3.5.12.1 hybrid_quantization_step1

AR S EDIRER, 35— BOA A 89 3 224 12 hybrid_quantization_stepl, 742 Sl iy

B S ( {model_name}.model ) . #H ¥ X F ( {model name}.data ) Al & 1k fid B C

({model name}.quantization.cfg) . FHHFERFUITT:

API

hybrid_quantization_step1
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ik AR INE I SR AR BEAY, A KT IR A I B AR SO A B SR A A
ZH dataset: DLI4J%E RKNN 4[] dataset 1B .

rknn_batch size: JLFJ% RKNN #% ) rknn_batch_size ¥

proposal: ARG EMKIEEEIE. BRIMAEN False.

proposal_dataset_size: proposal {8 ] dataset 5K %, BRIMEN 1.

K124 proposal Lfig ELACHERS, Fr AERIA RAEH] 15K, WA2 dataset BLAJEE—3K.
I [AlfE 0: L.

-1 R

2
# ] hybrid quantization stepl =4 fEALNC & 1

3.5.12.2 hybrid_quantization_step2

I R & B AL T RERS A2 i RKINN AR, 712 RS R

API hybrid_quantization_step2

ik FWSCIGET A SO B SO B B SRR BRSO, AR G
b J5 1) RKNN 554

ZH model input: hybrid quantization stepl 4= E IS4 {4 ({model name}.model)
1R
data_input: hybrid_quantization_stepl 42 B35 S0 ({model_name}.data) 4%,
model_quantization cfg: hybrid quantization_stepl 2 &I & 25U IR AL i B
XA ({model name}.quantization.cfg) H1%.

IR E 0: HL.
-1 R

2R
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# Call hybrid quantization_step2 to generate hybrid quantized RKNN model

ret =

rknn.hybrid quantization step2(
model input="./ssd_mobilenet v2.model',
data_input='./ssd_mobilenet v2.data',
model quantization_cfg="./ssd_mobilenet v2.quantization.cfg')

3.5.13 ELREESNT

SO IR BT R B AR B AR, IR T R .

API accuracy_analysis

Faik HEFR I = AR, 52 dump tHAF—)Z 1 tensor 245 - 2> dump HELHE 32 Hl quant
PRREE R AL AR, T R AR
E:
1. %O RBELAE build BL hybrid_quantization_step2 2 J5 M.
2. WIRIRFE target, HIRHHEANZHCELKER (QAT BED , MLRAR

o

3. ZEOMEHAEHTRS config HIRER—.

ZH inputs: 1% (jpg/png/bmp / npy %) #4% list.

output dir: i H 3%, FrA RIEFRAAAE % H 3. BRIAMECA' /snapshot'.

USRI A BEHE target, 1E output dir N2

® _simulator H3%: fRAFEAN BAAILE simulator [ g BE TG — 2R (2
FEY float32) ;

® golden H3R: RAFEEANIF MBIALLE simulator [ 5880 N ORISR — 2145 R

®  crror_analysis.txt: 1C3K simulator b EABAR R 1T & —Z 45 R Y golden
T R AR R8T N R — R IS R AR 5ZEE S (entire_error cosine) , PAL &AL

BRI B b — J2 B S A5 R N, it S RO A R SZ B (single_error
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cosine) , HVEANNIME EIE A E error_analysis.txt XfF .

WRA R E target, NIFE output dir Hib &L -

® runtime H3R: (RAFEANEMNBAIE NPU FE BTG —ZNER (DL
float32) .

® crror_analysis.txt: fE BRI FBAN BRI L, L&l B ALE simulator
FREEITNS—ERNSG RS NPU BB ZETH 58— 248 R R5ZIEE

(entire_error cosine) “¢{F 5., B IHELHIE B EFH error_analysis.txt 31

target: HARMEAEF &, SCRF “rk3566” « “rk3568” « “rk3588” . “rv1103” . “rv1106”.
“rk3562” , ERIAN None.

IRVCE T target, MI4x3KHX NPU iZATH & — 25 R, JRREATRS LRI 047 o

device id: BH T, WK PCIERZ GEH, TEIREIZSH, B&%H T LIE

it “list_devices” HI1#EE . BRIMEN None.

R [AHE

0: Ll

-1 R

ZAHI R

# Create RKNN object
rknn = RKNN(verbose=True)

# Pre-process config

print('--> Config model'")

rknn.config(mean values=[128, 128, 128], std_values=[128, 128, 128])
print(‘done')

# Load model
print('--> Loading model')
ret = rknn.load _tensorflow(tf pb='mobilenet v1.pb',

inputs=['input'],
outputs=['"MobilenetV 1/Logits/SpatialSqueeze'],
input_size list=[[1, 224, 224, 3]])

if ret 1= 0:

print('Load model failed!")
exit(ret)

print('done")
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# Build model
print('--> Building model')
ret = rknn.build(do quantization=True, dataset='dataset.txt')
if ret 1= 0:
print('build model failed!")
exit(ret)
print('done")

# Accuracy analysis
print('--> Accuracy analysis')
Ret = rknn.accuracy_analysis(inputs=['./dog_224x224.jpg'])

if ret 1= 0:
print('Accuracy analysis failed!")
exit(ret)
print('done")
3.5.14 R ZFIE
API list devices
iR HlH CLE I RK3566 / RK3568 / RK3588 / RV1103 / RV1106 / RK3562.
e H BT AR Pifl: ADB Rl NTB. £ 5 434 BRI i A (Rt A A A 2 QAT 2
—HEH
ZH o
iR [E{E I [5] adb. devices FIIF 1 ntb_devices 5113, WRK AN, MHIREIZFIFEK.,
a0 -
rknn = RKNN()

iz

rknn.list_devices()
rknn.release()

......

[l f) ¥ 26 1R A5 B R

sfe sfe she sfe sk ske sk sk s sk sk sk sk sk st sk ske sk sk sk sk skoskoskok

all device(s) with adb mode:
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VD46C3KM6N

ook ok ok ok ok ok sk ok Kk ko Rk Rk ks Rk k

E: EHZREN, FERIETIIRERRERE -, FUL5RMR, FEREER
R

3.5.15 S H naER

AR LD R 2Rl 1) RKNN BERSBEAT N, 19 20 5 AL .

API export_encrypted rknn_model
Eitipo AR FH P 45 52 [ I S5 00538 1) RKINN B 3E47 0 4
ZH input_model: 71 ] RKNN #AYER4E

output model: L A N % J5 M & /7 ¥ 4% . BN MH N None , £ 7~ fif H

{original model name}.crypt.rknn 1 Nl 5 FIREEL 44 7

crypt_level: MNEER, H 1, 28 3 =ZANEH FRINEN 1.
SRR, e, WERBRFER Ry 7 A MEERAC, WA R, BuRRAA
%@’

i [l 0: H.

-1 KM

ZEENTR -

rknn = RKNN()
ret = rknn.export_encrypted rknn model('test.rknn')
if ret !=0:
print('"Encrypt RKNN model failed.")
exit(ret)
rknn.release()

......
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3.6 MK BHE

RN 2 ) L RR — AN T AT HE R, — IR B HE L, 55— T R fimis
AT RE IR . BEAULAR 45 RO AR R AT I IR R I AT 5, P DASERE I P A2 AR B RKNIN AR ARG 2
R, AL SE PRAEA AR 45 RAE A, PR AT OIS AT I A P 1) e A o DRl B AT DR A X AU 2 Mo
JEHER DL AR S 1247 B A8 € HE A P4 T 2 HE RS P Tl L HE A PR S i DA AR B 5%

J34h, FARE AT L SR 5 AT AR SX B B R R, (ERANSE T R & AR AU T
LA E NS, FIWR B 15 DUE 2 5 ZE AR SR AT IR E . 20K, fE TR R e A
AT LS BT B AR 52 B R SR AT RS P AR 15 A S AR A

3.6.1 HUBBEHE

DL 5 8 2R (10 L A R AR i T HE B AR A A RS2, DR RR ZER PC L simulator FE P I .
rknn-toolkit2 2 fit 1 H AR HHEATRAHIGESE, I 20% “fple M PLL “Ripi”
BEATREEE v ire T “fple A7 AR IEHERAE 2 “ BB KR IEH I ATSE, Uk 27reE
“CRACRIR RS L RN, —RHETEH T RERB AL SC I0AIE “ fple BN BIERATE . T TR 2 5 “fpl6
R DLR AL (R RE ) AL HE S AT VR ik

3.6.11 “fp16 tEEL” K5 F A REHEE

“fp16 fE A R4 SR e CRIE S5 28 “ B BAY  RERE IER RO AT, P R % ZEAE M RKNN
(¥ build # FTHF, K do_quantization Z % % & 4 False, RIJA[ LK JRAGHIRIEH N “fpl6 B
NS “fple ALy 45 RN R, W FEREAT LA P HEE

1) REERE

BEAY ¥ C B (5 B 2 ZEAE T 7E RKNN [ config 4% 11 B, [FIHS 76 HoAth RKNN ) APT B4 /> %1
REEL, EIFARENIERS BRI, FEE5E “ple BAL” KL iR 1 25
IR

mean_values / std_values: B8 [)I0—{bZ4, X0 L0 R HOAN S AR AE I ) S 0 T4
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input_size_list: load_tensorflow / load_pytorch [ A7 &1 shape {5 /5., WRAEH RS F
BB R A HE PR 25
inputs / outputs: load_tensorflow HJ% AN H T RIAAFK,  [RIRE QSR AL & A R 2 S BRI
HEFRSE R
inference ¥ 0 S%(: RKNN [ inference % LI ASE, FEAHE inputs M data_format.
—HAE python M5 T, EMEEIEHS 8 cv2.imread S2EL, AN 75 B0 & 2 ov2.imread LAY
K54 39 BGR, HIR UG KM BGR (KBRS 1 caffe #EAY) , AT LB BER S LI
% He 4 H 45 RKNN 1 inference #2 FEATHER ;17 40 SRS 4G BEAY ()4 N )y RGBT 75 221
cv2.cvtColor(img, cv2.COLOR_BGR2RGB)¥ {5 £ 4 %y RGB, # 1 BAf% 45 RKNN [f] inference
FEOREATHERE . 54, il ev2.imread B2EL R AR layout )y NHWC, [Ky data_format F{JER
WME N NHWC, RIEATEERE data_format 24 1 W R K H NEHE A 2383 ev2.imread 3
B, SIS P g0 2007 4 R0 T S N B (1) layout JECEIEWAIY data_format 2%k, G2 G s,
HELIIEH RGB T S5 %\ RGB T — 2.
SR B AR R EE I, IR P I “fple AR iy th 45 SRAR R I 3 BRI
HAA IR -
a.  AfFH R IR R AL AE J G SR () AR R AT HERE, 40 caffe BB A3 caffe_bvle 8§
opencv_caffe R IH4T HEE,  pytorch 1845 {f ] pytorch HEFEHESLFEATHERE, pb A tflite ff
f# A} tensorflow 4T HEHE, onnx 18 F onnxruntime HEATHEFE S, SR 5 K BESE R ARAT TR
b. i IR AR B AL E rhnn-toolkit2 [FHEFRAE AL T HEATHERE, S0 77 ZAE Y S5 T — 2B IR B FIRE M)
ENEE, JFRE 16 MHEFE T (RKNN (¥ build f) do_quantization A False) ,
[ init_runtime [ target 2> %A 200 & 80159 None, I8 H () rknn-toolkit2 P #51#)
simulator SRHEATHERE,  [RIAERHE L) 45 R AR TR
c. NTEPHIKIEERMLER, WA REy—8 (LA RSZEE R R AN — ), B Rk
R P TS AT )
d. WRERA—F, Hf ERSHORE B

RN LRSI E TR, SRR B0 WA RE A0 Fm A B s B 1
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2) i BRI ARSI A AR
XA T AE S 4 B A R bug A%, (EGR N BUBERARAR . — BedERE AP 8 i LT P AR5 5K

[Tt

BEATHEE

— PR AER i RKNN X RIS B verbose Z4(0y°Debug’, T I rknn-toolkit2 ) debug #i 3L,
FRUGE AT 23 RKNN BERY R g i A b (R A 2 H &, AR B & LY “check results” 145
B CRIZAMESRRIRIER) , af LA e R — AN DR I . R T2 R, Sl RE
W 52 B % 45 R R I ) H G AR A B B NPU 1 A E AT 0 B A e . X T R A 1 2
rknn-toolkit2 PY #BH2 At A9 #E BEAT B iR AL 2, — & ) T bR g A e) /R, an SRR A AR “ check
results” H 5 tH SR Tk e A 1) fE, B A] DASE TR — A5 ate

53— R0 7 BB S R P RESRAG SR AR B AL A JE AR AR T (K B 2 i 0 AR, X AT LA
i FAAS 0 B2 10 dump HEE SBR[ — 2 golden 4528 (dump HiJK) golden 4% /& rknn-toolkit2
WEEES TS H IR “ A0 D ), 05 R AHAESE BSR4t 45 ST ROZA LR .
R golden £ HL 5 JFUARHELE R (AL & o i HH 45 AR T 055 (— RN A RIZAHBUEZEL T 0.99 £71E
DYAR—E, ART 0.98 JUT 7] LAY Z R sl AR 1), WA REid 2 E— P28 E G,
TER A E— DT A, W R R A R 8 AR R A s A8, TR
FERAY ARSI bug T, MR PR A £ BRI — R AE A — 5, W) DOk SeiX — 2t
RORUHEAT R, PR AR ) SR S PR S5 NPU B BAREAT 347 A v o

3.6.1.2 “EHEE” BEESHE

fEZ “fple B WUKSEEIIE)S, fFER 1 “fple B HIBFIRATAE, UAT AR AT &
e, it —bxt R BEATHRERE AT AIRAE “RAUEIAY Y BB R L, R EEALT
JUAS T3 T AT HE A

3.6.1.21 BEEH

5 “fple A7 FURCE M EREL, RCESHRB S SE CRAAKA” KR, fEfRIE “fpl6
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B IEGRRORC B AR b, DARE LU SO B TR
quantized_dtype: =B EE, A EARBORE 2 SRR K, RS AT RS
ERBAEEK, —REEHT PO EMLEE, W asymmetric_quantized-8 . U1 R I £ T
asymmetric_quantized-4, W] LAk BRI TR YERE, (BREEMRARZE, FRESDHET 4-bit &
WAGUR OB ARG . U0 e T asymmetric_quantized-16, 7] LUAFIEIT FUGHRL (1R 1, (HIB
TR RE S e R, TR S AR XS IS AT I VEREANVBURE, (HXTRSE EOR A S a5t T . (=
&, IN—REAE NPU 1, 16-bit BALAIIEEAL (floatl6) HIIEHVEREZ FAK, R ILEGERE fpl6
(RKNN ] build # ] do_quantization A False) 115 8 J7 LR ACHE 16-bit & 1L .
(asymmetric_quantized-4 / asymmetric_quantized-16 H i< 8 A 3245 )
quant_img_RGB2BGR: F/x7ENNE = BIURN & T 75 25611 RGB2BGR [35:/E, —H T
caffe #7Y, 2 V405 E W quant img RGB2BGR S4B, ZS 3l 844 R & S B EIREE
NEHEZ .
dataset: RKNN ] build # 1 EAAREERCE . ARG 7 ASLEREE SR — BN IE
8, TUIRTRE S HIURS FE B A ) R, Bl AR IR BRI 2 Bl D S SR (— RO B S0~
200 5K)
Ak “ BB KIS0 E R, AT DLz an TP BRiEAT
1) BT CEILBEA 7 HEEL, SRS R AT A4S RS R A B /E SRS B AE L T e Y
iR BATHE, MRS RERA LI K, WA LN N quantized_dtype .
quant.img_RGB2BGR Fl dataset AT 1% -
2)  WnRE R RIE IR R
a. Il quantized dtype fit. & A 4-bit 3%, AT LIELK quantized dtype J9 T & LR B AL
AP
b, JE s B A g N 5% A& BGR (£ WL T caffe BIREAY) ,  Bbis ] L& 2k
quant_img_RGB2BGR A True, KT HBAVHIAM RGB BT, HS AT “fple #5747
5 T 56 IE 25 5 1 i N S 7D AR HEARAD Hh ] RAA 0 N 250408 (1) RGB I
c.  ATUASEMEH KRG T EAL (datasettxt FH R B —4T) |, HEBLI th A A 7k 45
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ATHERE, An R UL Bk R R SR T S, U Y S A (R B AR IR SRR AN
AT E B S B R B A I E A

d. e R — sk R T 20 (dataset.txt R —47) , BT AT DA% HTE 2
IEHRFEAT B, TRASRE S 2 50~200 5K /547

FARCEREZ G, AR R AT AE C 2] U 2 EOK, A SRR ] GRS LA A
g, PR TR ET BTk (ESENTNE) , HNMZAS I E SRS A RR A I
IR M EEIRNE O, WEFRE LRI E

3.6.1.2.2 B HFEREH

A LR AR G B TEA K, X AT DL A R AL T A B SE . HETRAL DT
EEBA PR, 43552 Per-Layer / Per-Channel, XJ. T RKNN [#] config # 1 B 1] quantized method
ZH, BALEREE M N =F, 252 Normal /KL/ MMSE, XM T RKNN [ config 2 I BL[{)
quantized_algorithm Z4{. *LIEWIT:
1) R SEAEH R/ Per-Layer (&L 7515, ATLABUN Per-Channel HIEAL T, — MG T,
Per-Channel [ &4 77545 BE L Per-Layer [ BT EKS B2 mVF 2, (H A B2 7 KPAT 2K
RIS RIS (ATRAZBEARTD

2)  AAEALTTVAE N Per-Channel , {EURS B34 2 To i 2 2K, LI AT LUK &40 55925 1 Normal
BN KL 5% MMSE, X iy 22 G S A i 1) KIE 3 i, {H 2317k . Normal 547 (¥4
JERM. [FIRIZ AT A RE A 22 IR

WAL BRI, KRR, 8RR AL B Op XTI M R AL AN K AT, 18
B E S MU B NP2 BB, . Conv [ weight 70 AR AN S HIESL R, Lol 7] LAE &
R A BRI — P SO SRR, IRA AT DA R (AN [F] OP [ AR 2R AL 2P
TR

1) S FEDRS B AT OGRS FEREAT A0 T, R HH i ks B R B 1) 2

2) MRS EARE, R MBI ZE R tensor 1) name 5 AR & EALIRC B XM .
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3)  SERURE R R, JEIN R EERE DL Cn] LAGRSAE FRE FE 0 B 12 LRE RS FEAR S D)

—HAREG R, BARRE R USEE, WR AR BOANS, AT Bl R
HZMEATR AR, (R FN i R T RS, Bt & AR EN P E O
FEEAGE L o 30T — PR T 308, T [ Op &b TikJe — 2, thr] LEFHS %)= Op 1)
IBAT A SR AL B 3R AT, R A 0 iz 2 PR 1) L

Z, fEHEE ERKEEEE, BATEEATT LSRG — M R B AR, ) R R L 1)

AHEE B IE A TE R T

3.6.2 BITHEEHE

FEL I BRI 1Y) “fpl6 B K REUGTIE LA i A B K FE IR AIE 2 G, — R A 25 o
RN B L S R AR A B B R SR, (ELH P AT R o 22 R AR AR 2 o b R AR
A, AHSRTERUmIEIE RKNN (1) C APL g A2 3EAT HEBRI IRARS 0 K IURS BE AN SR A AT 114 1)
R I A ] R Je Rl — SR R, — T2 1 A RKINN (¥ C APT 4 F2 AR A £ 1) j 3 350, 491
U N AT 1847 I SO0 B A B A B AR A RS A S A — PR AR ¥ Runtime ) bug
FE BRI R EE, FRATRILL e PN AP PR HE A bR U ) Runtime (¥ 17 2

1) TERCBIFER ARSI R RS E 7 vATE S L) RKNN C APL R4 H A 141
YWD A8 A rknn-toolkit2 % ¥t RKNN #H J5 #% & init_runtime ) target 2 %, W
target="rk3566°, FK MR T usb EREF pc E (% 322 =) , REHTIERMER
I Rr e FR A5 SORTE IEA (ORISR IR I8 PR I NPU B, BT A4 T g S A
WA e R0 .

2)  WIARAPER 1 BHERSIR SRR R 2 R B, AT AT E AR K runtime 384T 1%
BERLAEAE bug, BLI AT LA AR 23 87 104 FUBEAT runtime S (RS BER 2, R FiXE
accuracy _analysis ] target Z%EI 7], 1 target="rk3566°, accuracy analysis ¥l 5¢ J5 2%
AR RS FE AT 4 3, W SRR AR Ui runtime [¥45 555 07 B 1A Ak B 2 TR0 A B R 22
S, BRI AT LR 0 A 45 5 DR ST AR Y S 45 4 B o5 i NPU IR T B 52

R AR ISR A A, U iR & AR B P B RKNN B C APL AT 4R FER) C/CHHRIDA &,
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I AT 4Rk 50 T RKNN ) C APT FO$% FUNC B A5 R G B AR,  DUSCRE AL B T AL B 5 Ak
PRSI (FF 2 SRS RS2 20 o X RKNN [ C API {4 H 5 ic & in s

[ AH 2% rknn_api FSCRY
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