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1 B

1.1 EEDRE U A

RKNN-Toolkit2 5& 4 H 1R 4L PC 1 & LT R, HEBAEREVP MG KT R & AF, A

i % T HIRBET Python 432 1] DU S 5€ B LR Dy BE

1)

2)

3)

4)

5)

6)

FERUEE S 3 FF Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch %5457
%9 RKNN B8, Jf 3 +F RKNN BRI S N3 H, RKNN A FE % 7E Rockehip NPU - &
Emd A

BALTIRE: CRPRIF SRR AL e s, H T SCRR BB AL TR e AR AR B AL
(asymmetric_quantized-8) , F£ZFFR A EILINAE,

BEAIEREL: REAE/E PC _LABHUL NPU J& 1T RKNN A SR EUHERE S5 5L Boks RKNN #5743
K EINFEE ) NPU 146 EEATHEFR R SRAUHERR S5 1

PERERIPIAZ PG K RKNN BEELS R BI4R 2 NPU @ 4% RIg4T, DATAREARLESCbr it b
IBAT I B RE R PYAF o R 0L o

BACKE LT % Th R4 B B AL 5 A — R 45 R 0 R R B 45 R R SR
B, DMETF AT EAG R 2 QT M, D3 e AR R 0 s 4 ik L

PRI Thg: 2 I S 20K RKNN SRR N s, (R RN AR 2R (1 gt 4
TE NPU DK@ e i, BT LME TIN5 A0S, 53558 RKNN B — R m], NPU 4K

2 A Bl AT i .



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 Fri#AE RS n F -
® Ubuntu 18.04 (x64)
® Ubuntu 20.04 (x64)

® Ubuntu 22.04 (x64)



L4 BRI KERE S IHES

RKNN Toolkit2 37 £ HIVR E 2% S HEZE M5 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 1.12.0~2.6.2 Schema 1.7.0~1.10.0 | Commit 1.6.0~1.10.1
version = 3 ID:
810d7{7
TE:

PRIRAE SURA, FRE—JUA TensorFlow S H M ATART B Bk 25 0, #0 mT DAE I A 7] = 2Rl
AT GRESANT D MURR TensorFlow SRIEAT INEANVEAL, FroAFiit b, 1.14.0 2
Hif A () TensorFlow 5 Hi ) pb 30, RKNN Toolkit2 1.4.0 22 J& FIRRAHR A& 371 . 5%
F TemsorFlow fft A 3 & M M 2 2 5 &, WL &% 5 & K .

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

[KI2 TFLite A [ ARAS ) schema Z [A] 42 HANHHEZS ], Bt AR TFLite BT A H 5 RKNN
Toolkit2 AN [ A< ) schema T A8 N K .
RKNN Toolkit2 f# H ] caffe protocol & & T berkeley F 77 & &t 1 protocol :

https://github.com/BVLC/caffe/tree/master/src/caffe/proto , commit fE 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 B /7 Github ##%: https:/github.com/pjreddie/darknet. RKNN Toolkit2 3L1E )54 #e

FUN] 2T master 7 3CHRFTIRAL (commit {H: 810d7£7) il E
I Pytorch #24! (torchscript #5244 I, 374 FAH R AS ¥ Pytorch 3 HIBE A I 4% Oy
RKNN HA, i J5 AR A —BUN A 7] e 2 S 80 RKNN B,


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

2

ARG

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

1B
BAE R GRA Ubuntu18.04 (x64) / Ubuntu22.04
Ubuntu20.04 (x64)
Python fix 4% 36/3.8 3.10

Python JZ 4 jifi numpy==1.19.5 numpy==1.23.4
protobuf==3.12.2 protobuf==3.20.3
flatbuffers==1.12 flatbuffers==2.0
requests==2.27.1 requests==2.28.1
psutil==5.9.0 psutil==5.9.0
ruamel.yaml==0.17.4 ruamel.yaml==0.17.21
scipy==1.5.4 scipy=—=1.9.3
tqdm==4.64.0 tqdm==4.64.1
opencv-python==4.5.5.64 opencv-python==4.5.5.64
fast-histogram==0.11 fast-histogram==0.11
onnx==1.10.0 onnx==1.13.1
onnxoptimizer==0.2.7 onnxoptimizer==0.3.8
onnxruntime==1.10.0 onnxruntime==1.14.1
torch==1.10.1 torch==1.13.1
torchvision==0.11.2 torchvision==0.14.1
tensorflow==2.6.2 tensorflow==2.8.0

i

1. BAK python FE K . doc/requirements*.txt

2. AR4EELL Ubuntu 18.04 / Python3.6 A HEAT ULHH .




3 MEAURH

H AT $2 4t P Fh 77 20 %2 2% RKNN-Toolkit2: — &l id Python %2 %% 5% # T H pip #H17 % %%,
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. AN virtualenv 3135 (W1 KRG RIS 2N WA ) Python 3855, #I{EH 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

7F docker/docker file LI, $244E T #9%8 RKNN-Toolkit2 F & 345 [ Dockerfile 34, FH 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.x.x-cpxx

BRI, 4T “docker images” fin 2 BETSE £ rknn-toolkit2 HIEE1E, W F Fias:

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 451%, 1847 J5 B3k N4 1) bash 155 .

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

¥ examples fUHSBLE 3 Docker PR3 AT N “-v <host src 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 SCfFS R4 T CAT AT A TF R ML) Docker Hif8, FH P R 75 2Nz
BiAZ I n] B 3% b F4 ] RKNN-Toolkit2, {75500 F:
1. “Z%% 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 G, AT “docker images” i 2 AEfFE F| rknn-toolkit2 IR, W1 'R Fios:

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

3. BiTHG:
AT LL N a5 212817 docker 551%, 1847 J5 53k N4 1) bash 455 .

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

4 examples fUHS B 1 Docker MG AT IELL [ 1 “-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
IR AR RS e N dE RKNN #%Y, B Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet.

PyTorch S5 54

3.2.1.1 i3473E RKNN %

%35 N RKNN Toolkit2 [1]5¢ 2 4# FIRFE U T K AT~ :



I 1}% Hﬂﬁir{ference% Iil P )\i
| TR, SRRUERRER L ket S 2 bR hie

_________ | b —

T

i

A
BIEERKNNYT %, LRI ALRKNN SDKIA 5

A 4

Vi Flconf 1g$3 1115 B AR (1 Tk 7 244

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$
P4 L TR R AS

- _l_ _______ Y _ L g————— i ________

1 e msssssm—————— e r

: i Heval perff DXU‘*%EE: : 1 feval_memory$ 13k :
PEREHEAT VR, KBRS REET & RIEAT |
| REIR AR

] [ |

1 Hexport_rknn$ I :
5 I RKNNASE 74 I

1 firelease ¥ I FETIRKNNGS %

A

4R

& 3-2-1-1 PC Li54T3E RKNN AR i) T2 H5 (145 B i A

LA_E 25 BB AL FP AT -

L AHERRYE H)2D 3RS H ) RKNN R AT LS load rknn 4% - S AJFAE

L AEARVE IR HETE PR BE VA A N A 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 i 3 #f ] Rockchip NPU -1~ &5 £ 3% RK3566 / RK3568 / RK3588 / RV1103 /

RV1106 / RK3562.

ZF 5N, RKNN Toolkit2 iz477F PC I, T PC ff] USB ZE$#: NPU %X 4. RKNN Toolkit2

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

B, ESEMEL TSR

1.

3.2.2.1

B R IT R AR ¥ USB OTG #4538 PC, JF HIEMIR R B4 . 7£ PC i@ adb devices fir

A ] DAES T R A N 1 ¥, B A RKNN-Toolkit2 [ list_devices 2 -1 7] 251 £ 40 M 1) 15

o RTZLOMMERTL, S03.5.15 i,

27 https://github.com/rockchip-linux/rknpu2/blob/master/rknn_server proxy.md 15 BH 5 57

KA runtime FEF tknn_server 2, FEHf R tknn_server k%5 C&H3N (KT & 75 %

Tl e a8 .

VA H init_runtime 3 WIS AT IR ST I 75 2245 7€ target Z40A1 device_id 4. HiH target

SHCRPREERAL, YRR AN “rk35667 « “rk3568” . “rk3588” . “rv1103”.
“rv1106” « “rk3562” o 4 PCEEZ NN, EFH LT device id 28, R

T, WA S AL list_devices £ A, R~EIWT:

all device(s) with adb mode:
VD46C3KM6N

IR AT I IR ACTS 2R 2

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

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

12479E RKNN H#

MR A HE RKNN #57 (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 ##]

1247 RKNN Ry, HI AT E R E RO HAC PS4, A HZA A RKNN BB, A AR
FEan ~ PR :

( s )

y
BIZERKNNST %, DAWIAEALRKNN SDKIA 3%

\ 4
P Fload rknn#% 715 ANRKNNASE #Y

A

PHinit runtimedE
A WUEAIEAT I

________ N A N7 3

| K I
N— RN I I i Heval memory4E M3k |
o A | BRI, SORBUR R | PR LisfT
’ 8 | FERRE RO 1 WA

Nt

A Freleased B BRKNNNT %

A 4
4k
P 3-2-2-2 PC Lig 4T RKNN AR i T 24 F i FE

VE:

IR 7 St e A 7 K

2. CLEHERRE AR HERE . P RE VTR P AE VPG 12D BRI S T AN 5, AR S B A 15

BLRSE -
3. 1AH inference / eval perf/ eval memory # [13RHU P A7 A8 15 Ui, A5 80 A2z AT 7E A

S

12



4. 8L load rknn A7 A T8 G A LTI RERIAE A, Tk A ks B o A

accuracy analysis 5 fi

13



33REEMN

RKNN-Toolkit2 2 ) &4 Dy i nT DAL B i 152 28 4 300 52 1) Bl B R B ORI B RE 12, (H 2177
e B R PR R TE B AL T RS B T R 2 G o Dy T FE Mk R RIVRS B 2 1) 4B 4 1) S
RKNN-Toolkit2 &t VA AL ThRE, F Al LUE IS B 20 AT i Hh 45 R TF sl e & 2 R St AT
B, EASHBLAT DT RS (BESHEARUEZED .

VE:

1. examples/functions H 3 Mt | — /MBS EMWKIH] T hybrid_quant, 7] LAZ %401 X 1

TP TIR G B,
3.3.1 BEEWINEEAE

H TR & E AL hBE SR R ik

%
1 e rEaZSsdE iz i floatle HEATIHED , B NPU FAEEME UK, B

AERRR B S — 2 PRI
332 BEEHEEEXH

ARG BT Ren, PR ARG BN E S, ARTZEC B SR AT 4
M E M R & & 4k ¥ O hybrid_quantization stepl 5, &1 X4 A H X T AE WK A N
{model_name}.quantization.cfg fIAC & 1. BB SCHA% 0T -

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 /& —> [ 52 L&Ak tensor 174t , Fil J7 A H4 tensor 44 FIAH B f) EEAL KA
(A[EME A floatl6 / int16) WRINENZ TSN, RIAT LA tensor 1 Ayl Hh ¥ )2 118 B AL 5 v 4R
SEMIBHEEA,  (intl6 BRZF)

M 1LA2 RATFGR, TRA A — D e — AR 45 T e Pl LS s RS B2 1R 2 I IC &, JF
W BT VETR E K floatl6, XEEFLEANMS %, FH P AT LURYE 52 B8 75 SRAE 12 HE Atk _EREAT Vs im =il
Pk, AT RS AR FR A R AL S

quantize_parameters /&5 A A tensor (RS HL, B — tensor & — i, AT

[ key Bl tensor_name, LI value RIENSE, B KA ZLEE, W dtype 14 floatl6.

333 BEEWFERARE

R & RACTIRER, Bk Wb 3EAT.
B, IR AR, A R A B e R SO AN SR . BAR R R AR
PR

15



B RKNN %%, PLWI4GE1L RKNN 83
v

R config £ 3L B AR (1 AL BE 2 4L

\ 4

i F load caffe.load_tensorflow.load_tflite.

load onnx. load darknet. load pytorch #2211

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

v

i hybrid quantization stepl 2 142 B%AC

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

5 A8 S04 ({model name}.model) , %
P& 3/ ({model name}.data)

v

A release $2 11 B¢ i RKNN X %

K 3-3-3-1 IREENE—PHEORHRRE

B, BECE BB BACECE .

o IR E R BURAFRMZ, MIRBIA T ZRBACKZ A5 tensor CUIRIZJZ I
H tensor H £ A, WHEHE - AMHMAERE AW , B IX L tensor 4 I F
custom_quantize _layers F#H, {H4 float16.

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

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

16



ARG

A

G RKNN ¥R, LAFJia1E RKNN 45

A 4

A hybrid_quantization_step2 % 1 #) % 7R
£ 6 RKNN R

A 4

W export rknn #1713 H RKNN £i4Y

v

i A release # 0B RKNN X} %

A 4

(éﬁﬁi)

K 3-3-3-2 IRA =S =08 R HRE

L, (A B ) RKNN B R EAT HERE .

17



3.4 7~

PLF J2 N % TensorFlow Lite 184 f7x BAAY (1402 I, example/tflite/mobilenet v1 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()

Hooh datasettxt 52 — B F B ALK IE B A B A2 8 A ST, B 3T A

example/tflite/mobilent 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

FEA# ] RKNN Toolkit2 fIFTH AP # I, #7256 RKNNOTTVEYI4A 1L RKNN X 4,
ANFEAS 1200 Gt d i 18 O R release() 7 VAT BRI

WIHEAL RKNN S Gei, ol LA B verbose Fl verbose file 2%, LAFTENVEANR H EE R . Hrb
verbose Z2 15 E & EAE A EATHIEAIH EE R R WE T verbose_file 2%, H. verbose Z
BUEA True, HE(EBIEHE 2NZSHERE MSCAF

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 Bt &

FEREE RKNN A 2 |, 75 BN B AT IHIE S (E . S ALK v RGB2BGR #eff. EALIEH

FACE, XEEEER LUEN config £ H#EATRCHE -

API config

g i B SR

mean_values: FAMIE. SEHE AR MR, FIEPLE DR AN IETS
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: HIAMVA—MH. SHAKAZE IR, JIRPEE - PERZ 1L
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HTHIR, ZEAEESNZATIIR, BATIIRAOKE S ZH A EE 85—,
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: Fnft INEEAL KB 2 15 7 25 i RGB2BGR [)#{f. 4
RHEZANHN, MHMRGERK, W[True, True, False]. BRIAE Y False.
ZACE — M AE Caffe IR |, Caffe 184 2RI K 2 2 2 X $ 40 46 R R 2t 47
RGB2BGR #: 4, IS 3R %80 & BN True.
4, ZhCE R A E A% UM jpe/ipeg/png/bmp AL, npy i L HUET 23 20 1%
Bo &, A4 A% A BGR I, npy tH%5 %4 BGR #& 3.
ZEENATEREALNE (build B0) RMBAEGHEALEE ST
(accuracy_analysis B0 , HALRFERLNK RKNN R G, Fibin RAER K
AN BGR, NFEYHH toolkit2 i) inference B C-API ] run R¥ 2 8, BEFIE
NI BGEIE N BGR .

quantized_dtype: = AKA, H Al KB E 4 FK M asymmetric_quantized-8 |
asymmetric_quantized-16 (asymmetric quantized-16 H A A SCF) o BRMEN

asymmetric_quantized-8.

quantized_algorithm: FH& —E MRS HI R W REATE, B CRNELE
545 : normal, mmse & kl divergence. PRiAME N normal.

normal B AL VR ARE R ERUR, HEFF B ALEE B — 0N 20-100 K24, B2
Kb B TSR L S R T

mmse ST TR 2R TR, #wERNE, (HilH 2 normal B 5 &
(AGFE, HEA B AL 3R & — N 20-50 5K e 4, P ] DR & AN [RJ A 0 &4k
B AT IS

kl_divergence &= X575 fT FH I (8] 2 Lk normal £ —2%, {HEHL mmse /0 R%, fEK:4k
YRR (feature 73 A A SIS ) W] LAS BT O BGEROR R B BEE & — 0N
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: £FJZ1] weight & MBIEH A —EENSE, @ IEHT channel 23 layer

float dtype: Ml T-HaE2 AR EACHEOL T WP RO AR 2R AL, H TSR AU R AL 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 1 A 8t e 75 b 8 P 281 A AR DU
S EBNMER 3, T A AET . (E 2 B 1 I Q1 — 5 73 7] RE 2 X 38 7 A%
RS BE 7= AL S R I ARAR R IT, {5 9 0 I 56 A1 i A A a6 1.

target platform: #§ & RKNN #8825 T WA Hbr S R P & A B E . H sk
“rk3566” . “rk3568” . “rk3588” . “rv1103” . “rv1106” I “rk3562” . %%

B RN G AU BOAMEN None, FRENIAN k3566,

custom_stirng: Vs 1 H E AT 5 S B RKNN #4Y, 7 DUFE runtime I 3834 query

AW NG S, 5 E B ARYE A [F () RKNN B ERE BRI A2 . BRIAE A None.

remove weight: 2Bk conv S5ALE LAR Al — 4> RKNN MRS, 1% AR A m] DLE 7y
SEAERCE Y] RKNN R Lm0 5 D) gk /D N A7 TH #6 . BRIMEN False.

compress_weight: JEAFHAALE, AT LA/ RKNN B 1) RN BRIME N Falseo

single core mode: &7 AN AEFCEAZARTY, AT LA/ RKNN AR (1) K/ NFI Y A7 8

ERINME A False. H I RK3588 2E5%. BERIME A False.

model_pruning: X EAUHAT AR BIAL o NPT EMELRIBAL, A DA/ N 5 RKNN
BRSNS . BRIMECA False.

op_target: F T 4572 OP M B A& 47 H #% (41 NPU/CPU/GPU %) , X H
{'op0_output_name"'cpu’, 'opl_output name":'npu’, ...} . EKIAE N None.
HAr, 'op0_output_name'Fl'opl_output_name' XN OP % H tensor 44, A LA i A

JE 5387 Caccuracy analysis) D fEF IR 71 45 Rt R, ‘cpu'F'npu' W FZ7R % tensor X
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(1) OP HJHAT H ¥5s& CPU B NPU, HHIA[IERIEDIA: 'cpu'/ 'npu' /'gpu' / 'auto’, H:

H, auto'sE H AL FEIAT H AR,

dynamic_input: FTHR¥EFH 48 € 1 2 HH N shape, SREIIEHANTIAE. &
N[[input0_shapeA, inputl_shapeA, ...], [input0_shapeB, inputl_shapeB, ...], ...]
ZRINMEA None, SL36ETIAE.

MR ME IR LA — NN, shape JN[1,3,224,224], {H 75 BZAE M 3245 3 AR 104
N shape , U [1,3,224,224], [1,3,192,192] Al [1,3160,160] , Ut B & DL % &
dynamic_input=[[[1,3,224,224]], [[1,3,192,192]], [[1,3160,160]]], #%#ep RKNN 7 5
BEATHERRIN, 754 AXTRL shape % A4 -

T BWEBEEEAA S IREISMAT TITE LIIRE, TSR,

iR e

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")

23




3.5.3 RN

RKNN-Toolkit2 H Fj 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 FEASCAE Cprototxt JF4 M) 4%
blobs: caffe Y ) —#E I H i ST Ccaffemodel J5 40D #4t.
input_name: caffe S8 f77E 24N, W] LR %S 8 e N2 & T,
['inputl','input2''input3'], &4 F7REGHAMAL —3: BRIAMEN None, FIRi
caffe B/ /% Cprototxt JG 28 XCA) HBh4AE .

AEIL(ES 0: FAHIN.
-1: ARG

2L

# MY RTES A IN2K mobilenet v2 A7

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

blobs="./mobilenet_v2.caffemodel’)

24




3.5.3.2 TensorFlow & nEE0

API load_tensorflow

Faik Jn#k TensorFlow &7

ZH tf pb: TensorFlow A SCAE Cpb JF4D) #E4E.
inputs: FAFIFIA T AL (tensor #4) , LRFZMAT Rl TR R4 THE—
MG
input_size list: &AM S XS B shape, FTA i shape JUE— MR A, WK
- 1) ssd_mobilenet v1 #EAY, JHA T SO0 %\ shape &Z[[1, 300, 300, 3]].
outputs: AT AL (tensor 44D SCHRFZ AN AL PITAT 49 R AL IAE —
IR
input_is_nchw: AL FHIA K layout J& 5 T4 & NCHW. ERIME A False, FREIA
#i layout § NHWC.

R [AHE 0: S
-1: AR

BT

# 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 PHIA K layout & 75 T4 /& NCHW. ERIMEH False, HPER A%
A layout 5§ NHWC.,

IR [E{E 0: FABII.
-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
E{ipo) Jn#k ONNX #7d,
S model: ONNX #H04: Connx [54%) #$1%.

inputs: P AT S (tensor 44 , SCRFZ NN R, AN RABAE—D

L. BRIMEN None, Fom MRS B IREL,

input_size list: &AM T 5 % B shape, AT A I shape JE/E— %13 A . W1 inputs

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

input_initial_val: WEBERHARYILE, &N ndarray K151 ERIAEA None.
FEH TR FE O &, T AT ZE O E =TT LY None, 41

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

outputs: FEAL K4 H AT AL (tensor 44) , SCRFZ AN 0, FIAT Sy 9 5 44 UAE —
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 540 B

weight: B (weights [54%) %45,

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 HAEfnEREE D

API load_pytorch

E{ipo) Jn#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 R BRINEN True.

dataset: JH TR IEMHIEEE. HATSCRCASCH L T DEE T ROER

B (pg 8% png #3088 npy SCAFBE AR R — A axt KA AF . SCAR SO B —17— 5%

F

HAREE . .

(il

a.jpg

b.jpg

o

anpy

b.npy

WA ZAIN, RSN 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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WFRRT 1, MRS PAAE — JCHERE o [ i 8 22 it A R sl N Eidls . 40 MobileNet

FERY IR JFL AR input 45 N[ 1, 224, 224, 3], output ZEFE A[1, 1001], 4 rknn_batch_size

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

*:

1. rknn_batch_size ff1I B AL T —BAERAE NPU LIUBATIRRE, (HH S BE
388 100 P 79 6 DA B 488 1 B T PR SEE IR

2. rknn_batch_size {5 ] DA FRKHE/MERLE CPU LIS, R AMEELF
B, GERATHEXD, CPUKFFHKT NPU KIFFES) .

3. rknn_batch_size KIEEVUNT 32, BANE G AKKT SBHEERK.

4. rknn_batch_size 5, BN input/output 4 S BEH, £ inference #E
B T E R EAEMK input FIR/N, JFAER, HHREXRER outputs B

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 S H RKNN ##

M A T HAA ) RKNN B I 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 F58
IR#RJE R RN R T 74 NPU G AF 04T HEF sl R B RE B 45 . ANREFH T4l 28 Bk
K5 E AT e

ZH path: RKNN BRI SCAR 4%

R[FHE 0: In#mes.

-1 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 VI AT I IR
ZH target: HFnEfF &, SCFF “1k3566”7 . “rk3568” . “rk3588” . “rv1103” . “rv1106”.

“rk3562” . ERIMECA None, RIZE PC i TEK, HIAIERIES Figty
VE: target %A None I, 75251 A build 5% hybrid quantization 42 11 74 H] 1L AR 7R

Wi 28 LigqT .

device id: W& 'S, WHR PCEREZ G &N, TEREZSH, ®&% 5 LUl

it “list_devices” ¥ H . BRINME N None.

perf debug: BATHEREIEALAS /& BT A debug 1. 7E debug #z0F, AT LAGREN 2 4F
— EMIEATH ], SR e SRR AGE AT RS E] . ERIMECA Falses

eval_ mem: & HHANAFFERB. FEANAIFEEE, FTELAA eval_memory
P& DERBUS RS AT I K AT IG B BRIMELA False.

async_mode: &7 R, ERIME N False.

VAR HERR B I, W BN B . BRRHERE  SREUGHERE S R =ANFr B i RIT
BT SR, BB AT K S L WUE I AT, BT DARREE WS, 2
J5 ()R — U8 T AR B A N TR 1), IR THERE . ER DA, B UGR [Fl
ARG AR B —mif . CHRTRARIZSEE A SR

core_mask: WEIZITIIH NPU 0o XFFHIF 69 RK3588, SCRFIIECEMNT -
RKNN.NPU_CORE_AUTO: #F/xHBFHEERA, HIsi77E 42 Wi NPU # L.
RKNN.NPU_CORE 0: F/RIZ{TTE NPUO %0 |

RKNN.NPU_CORE_1: F/RIZ{T{E NPUI %0 |

RKNN.NPU_CORE 2: F/RIZ{TTE NPU2 %0 |

RKNN.NPU_CORE_0_1: F/R[FIH2177E NPUO. NPUI1 #%0 F
RKNN.NPU_CORE_0_1_2: E/R[FBZ4T7E NPUO. NPUL. NPU2 #%» b

2RiME N RKNN.NPU_CORE_AUTO.
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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

FEREATA TSR A, AR5 M A O 38— RKINN B

API inference

ik Xt 2RI AR BEATHERE, IR [Pl HERE SRR
W RKNN-Toolkit2 1847 7E PC ., HHIIHWIZ AT IR LI 1% & target 4 Rockchip NPU
B, BRINEBAEM T & g R
NS RKNN-Toolkit2 3247 7E PC £, HAIRILBAT MG A BE target, 1322
AL FE R A F R 45

e inputs: FHEFLIHIAGIZE, #5300 ndarray .
data_format: % AEEM layout I, “nchw” BY “nhwe” , RXF 4 4EHHNE L.
ERINE A None, F/RFTH M layout #2y NHWC.
inputs_pass_through: A MEESIFR . BRIME AN None, FoRFTHMNEASELE .
FEFEEHRNT, EHBH LS NPU BB 8T, THSWMATRIE. By 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) :

# AP X I A AT HERE, /53 TOPS 45°R

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

I TOPS S5 :

[156]: 0.93310546875

[155]: 0.0555419921875

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

X T H bR I A B R, 40 ssd mobilenet v1 , AL W N (% B R E S FH

example/tensorflow/ssd_mobilenet v1) :

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

a5 R 0 A EE R B R B (A E B e BE AL AR B, B AR IRGB AT %
example 13 | IAAES A=A T A -
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<
-
(-

'._ -‘. hl’-
s sl all. 9
- = )

i

R

P 3-5-8-1 ssd_mobilenet v1 inference &5 %

3.5.9 PHEERIERE

API eval_perf

Eitipa PR AR

PR D6 2538 AT 4E 5 PC & % ) RK3566 / RK3568 / RK3588 / RV1103 / RV1106 /
RK3562 L. WIRWIHIEITINIER % & perf debug SN False, I3RS & 455 7Y 75 A
f BizAT e a0 % E perf debug N True, B 7 3 [BLE B 48, 3443 0] 4
— 2 FER T

is_print: & HITEIEREE S, BRMESA True.

RFERD

+HF

IR [BE perf result: PERE(E R (

ZEIGN R -

# R BEREAT VR Al

oooooo
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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 0 iE AT 5 PC & 1) 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~ A A AL E 1 AE

® 'total_internal_allocation' = EtR/NELAY o] tensor WAE (HH .
® 'total_model_allocation' F/nBA I NAE A, BIACE FIH ] tensor F A A7 5

Z A,

254N R

# AT A A A R DL AT VR Al

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

iR FRHU SDK API MK RIRAS S .
E: FHZEOTLAERERINBRMAGHLEITHE, B0 RgEm4¥re

RK3566 / RK3568 / RK3588 / RV1103 / RV1106 / RK3562 Lf#F .

y 4 CIE(E) sdk_version: API FIIXENARAAE B, KA AFRE,

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)

3.5.12 IREEWK

3.5.12.1 hybrid_quantization_step1

fEHRAGEATIRER, 55— Boi A 19 3 2482 1 /& hybrid_quantization_stepl, T4 Al i)
A S ( {model _name}.model ) . #t#5 S ( {model name}.data ) F & {k fit B 3 {4

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

API hybrid_quantization_step1
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fifiik 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 ffi ] dataset (5K %, ERIME N 1.

K124 proposal i 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

TR & B AL T RERS A2 i RKNN A, 32 RS R

API hybrid_quantization_step2

ik BUSOGI BER SO . B SO B E SO R IE SR S AN, AERUR A E
1k J5 ) RKNN 57,

ZH model input: hybrid quantization stepl ZE B [FIIlfi AR SC#F ({model name}.model)
Az
data_input: hybrid_quantization_stepl 42 B35 S0 ({model_name}.data) 4%,
model_quantization cfg: hybrid quantization_stepl £ 48 i & BUR R R B4k 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 BAR .

API accuracy_analysis

Faik HERE I 7 A PR, k2 dump HH&F—JZ 1 tensor 24 - 2% dump HALFE 32 Al quant
PRREE R AL AR, T R AR
E:
1. %O RBELAE build BL hybrid_quantization_step2 2 J5 M.
2. WIRIEE target, BFEMBBERMZACTEMAMEE (QAT HED , WLREAR

o

3. ZEOMEANEUTRS config HIRER—.

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

output dir: it H, FrA RIEHRAAAEZH . BRIAMEA' /snapshot'.

IR EAT W E target, 1F output dir N2>

® simulator H3t: fRAFEANBAMEAILE simulator g iE 4T — 2R (2
FEY float32) ;

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

®  crror_analysis.txt: 103K simulator b EABEALE RIZ T — 24 RS golden
T R AR R AT I A — R 45 R R5ZEE R (entire_error cosine) , BLAEAL

RERIERL b — R A R T, it 5 R R 52 (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 H3K: (RAFENEMBAE NPU FE BTG —ZHER (DL
float32) .

® crror_analysis.txt: fE_BIRICRAINFRIIEA L, &0 BN ALE simulator
FREEBITNE-ERNSE RS NPU EZ RTS8 —ERNE RN RZEE

(entire_error cosine) %¢{F 5., B IHELHIE B EH error_analysis.txt L1

target: HFnif-F &, SCFF “1k3566”7 . “rk3568” . “rk3588” . “rv1103” . “rv1106”.
“rk3562” , ERIAN None.

IRVCE T target, MIX3KHX NPU iZATH & — 2 &5 R, JRREATHRE LRI 047 o

device id: W45, WH PC EHZ G WAN, TEBEIZSH, W& 5 LLd

it “list_devices” HI1#E . BRIMAN 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 !=0:
print('Accuracy analysis failed!")

exit(ret)
print('done")
3.5.14 FELREFIR
API list devices
iR B 2R RK3566 / RK3568 / RK3588 /RV1103 /RV1106 / RK3562.
. Bl & iE G R ADB 1 NTB. 2215842 42 5 175 A AR A7 T kg A8 =X 40
— 1
ZH T
Y IEIER i[9] adb_devices #JZRFl ntb_devices #|3%, RN, MR [EZFE
2560 T
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, FERECNOEZEXBRE—BK, FULSIRIR, SHREER
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 7 45 52 [ S5 00538 1) RKINN B 3EAT 04
ZH input_model: 71 ] RKNN # A ERAE

output model: L A N % J5 M & /7 ¥ £ . B INME N None, £ &= ff H

{original model name}.crypt.rknn {E N4 J5 AT 44 7

crypt_level: MNEER, H 1, 283 =ZNEH. FIMEN 1.
SgME, e, WERFER R, ZRMEERC, WA, BuRREA
%@’

i [l 0: H.

-1 2RI

RGN -

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 RGP . BSR4 RO 2 R B AT I IR AT $E, P DAERE Y P AE AL B RKNN 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
PEHER DL AR S 1247 B A8 € HE 2 4 T 2 HE RS P ) L HE A PR S i DA B AR B 5%

J38h, FIWORE ETT LA B (8 AR 2 B AR N A I, (ELIX AN S T e A R AR AR 2
LA E NS, FIWR B 15 DUE 2 5 2R SR AT IR E . 20K, 76 TN B ) A A
AT LS BT B AR 52 B R SR AT RS P R 15 A S AR A

3.6.1 HUBBEHE

DL 5 8 SR 10 L A R TR HE B A A K AT B2, DR B A Ok PC L simulator #EEE 15 .
rknn-toolkit2 & fit 1AL R AT BAL M, DIBEAE 2 xS “fplo A7 DAL “ BApisa”
BEATREEE v bir. T “fple A7 WASRIEHHFEINEZ “ BB K IEH I ATSE, k277 eE
ALK R L RN, —RRHERE P RERS AL S IRAIE “ fple B fIERETE . IR 2> “fpl6e
BRI DA R AR KRG B ) A SR AT PR I 3

3.6.1.1 “fp16 tEAL” $5/F W REHEE

“fpl6 AN IR 4 SRR /& CRIE S 21 “ BAURRL” XS B IR I AT 52, FH P A FR AR (A RKNN
¥ build # [T, ¥ do_quantization %1% & A False, RJ AT LUK JRGA BRI LMy “fplo A7
NS “fple ALy 45 RN R, W FEREAT LA P HEE

1) REERE

BRI B (5 L B 7E RKNN 1) config #2 L, [F) B 76 HoAth RKNN (¥ APT B 16 /D41
REEL, EIFAREMIERS B IERERE, FEXGIE “fle BAL” KR H B S %
IR

mean_values / std_values: B8 [)I0—{bZ4, X0 L0 R HOAN S AR AE I ) S 0 T4

42



input_size_list: load_tensorflow / load_pytorch M%7 &l shape 5 5., WARMLEH AT
BB R A HE PR 25
inputs / outputs: load_tensorflow H4 A 35 {44 FK,  [FRE Q0 AR INC B AR R o 3 BURR 1
HEFRSE R
inference ¥ O S #(: RKNN [ inference ¥ WIS H, FZAFE inputs Al data_format.
— WA python A5E F, MG R 45281 cv2.imread $2HUAY, PhAS 75 B2 cv2.imread S2HLT)
K154 38 BGR, SR R AE A (5 AN BGR (AT KR 31) caffe #5780) , WY LA ELBEK 52U
% K4 A 45 RKNN 1 inference #2 FUEATHERE: i 4 SR SR AR B RS ()4 N RGB, U IE 75 224 H
cv2.cvtColor(img, cv2.COLOR_BGR2RGB)¥# B4 £ # 5 RGB, 7 1] LAf%45 RKNN ] inference
FEOEATHERE . 534k, i cv2.imread B2 & 24 1) layout iy NHWC, [AJy data_format fJER
WEN NHWC, FIATZ 'S data_format Z38(. 17 4 ALY (R4 N0 A /2381 ov2.imread 151
Y, By P P gl 0 200375 2 R 3 i N B AR 1Y) layout FE iR B IEHIY data_format 244, 4152 BGEURE,
HELIIEH RGB T 5%\ RGB T —.
ZHECE A RIREEZWIAT, RIRZH P L “fple BAL” fyh 45 AR 1 3 2R
HAA IR -
a. A8 FH R UA R AL LE UG AR () A A N AT HE S, A caffe AR AL caffe_bvle mX
opencv_caffe RIHFATHERE, pytorch AL (A pytorch HEFEHELLHEATHERE, pb A tilite #
A tensorflow AT HEHE, onnx 18 F onnxruntime HEATHEFE S, SR 5 K BESE R ARAT TR
b. R AABIALE rknn-toolkit2 (¥4 FRAEAE T HEAT HERE, 310 75 B A 5 A — D IR LI R
ENEE, JFRE fple MHETE 7 (RKNN K build ) do quantization ¥4 False) ,
[ init_runtime [ target 2404 Z AL B L% A None, BLETA# FH 1 rknn-toolkit2 A #B 1)
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 Fom A N R bug A%, (EOR I BURERARAR . — e F m ad i DL by 5K

[Tt

BEATHEE

—FEAERYE RKNN X R 35 E verbose 244 Debug’, MIFTIT rknn-toolkit2 FJ debug #izt,
FRUGZ AT 23 RKNN BER R gl 1 b (R B R 7 H 38, AR H B B “check results” 45
B CRIZAMESRRIREER) , af LA e R — AN D IR I . R 7%, Bl Re
W 5 A% 45 R Y BE [F) AR B A 45 B S I NPU T BA AT 23 BT A e o 3X R 7 VE AR ) 2
rknn-toolkit2 PY & $& 4L 3 MTBEAT A R A 71, — BOd M T HREE AL 17 A, an A 2% “ check
results” H 5 tH SR Tk e A 1) f, B A] DA R — A5 K.

53— R0 7 R B S R P RESRAT SR AR AL AE JE AR AR T (K B — 2 i 0 FLAR, SX S AT LA
18 FHAS JE 20 HT 92 11 dump AV SRR (94— 2 golden 255 (dump H! £ golden 45 /2 rknn-toolkit2
WGSBS HIAL “ 0" D, F R MAMESE T AL 2 4 45 R T ROZA LR .
R golden 45 L 5 JEARHESL T AL 27 240 th 485 AB TN 55 (— A R IZARUEZAR T 0.99 £27E
DYA—H ART 0.98 JUTF A LUANIZZSGE R4t i), WA Reid 2 L — b2 B EF %,
TER A E— BT A, R R A R 8 AR R e A G A8, TR
FeREAUL 25 SE B bug S, SO P EARE AL BRI — BT AR B A — B, T LR S — B R
BANPEATAHEL,  FRZ R (1 I SO BRI S NPU B BABEAT 2047 o .

3.6.1.2 “EWHHER” BEREHE

fEgEd “fple B RUREEEIIE)S, fRBR T “fple BB MURTRATAE, AR DO ARt 4T &
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 M7 FURCE MRl RCESHRB S P R KR, ELRIE “fpl6e
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B IEGRRORC B AR b, DARE LU SO B TR
quantized_dtype: SERRMIESE, AR EMRBIPREZRIERE R, RN T T RER)
ERBAEEK, —REFEH PO EMAIA, A asymmetric_quantized-8 . AT R %k #F T
asymmetric_quantized-4, W] LAk B[RS T VERE, (R WA ZE, Rt RiE & /%00 4-bit &
WAGUR OB . U0 e $ T asymmetric_quantized-16, A LA B UG HAL 0k 1, (HIE
TR RE S e R, TR S AR XS IS AT I VEREANVBURE, (HXTRSE EOR A S a5t T . (=
5&, RUA—fAE NPU 1, 16-bit EALATEHEEAL (float16) MiisHMEAEZE T AR, RILEEERE fpl6
(RKNN ¥ build #% I1[#) do_quantization &y False) 118 & 77 KA E 16-bit = 1L .
(asymmetric_quantized-4 / asymmetric_quantized-16 H R4 8 A2 4)
quant_img_RGB2BGR: FL/x7EIN#E 1 B G 2 15 75 2256 RGB2BGR F#:1E, —MH T
caffe #7!, L VEA{E BN quant img RGB2BGR Z3iil, %S 8l B iR th & S EE LR
NEHEZ .
dataset: RKNN (] build #% ) 2R IEERCE . R ER 7 AL bREE Y 5 K— S8R Ik
8, TUIRTRE Sy RS N B A IR, B RS IR AR M BRI 2 Bl D SR (— O % S0~
200 5K)
Ak “ BB WSHE R, — AT DLz an TP BRiEAT
1) BT CEALBIA HEEL, SRR I A4S RS R A B /E SRS FAE L T e Y
SR AT R, WMRS R ERA LR K, WA LLIANJY quantized dtype .
quant_img RGB2BGR Al dataset 43 A T iR «
2) RGN FERIL IR .
a. U quantized dtype FCE v 4-bit Hi%, MW LIMEIK quantized dtype 45 = LU ) &AL
AP
b o AU A A N ) B SRS 302 BGR (2 LT caffe IBEAL) , BEA AT LLAE K
quant_img_RGB2BGR 4 True, XTI 1) RGB T, H S MFTE “fple 5”7
5 T 56 IE 25 5 1 i N S 7D AR HEARAD Hh ] RAA 0 N 250408 (1) RGB I
c.  ATLASME ik G T AL (dataset.txt FHR B —4T) , HERRIN th A X 7k P 5
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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 BRI T B (dataset.txt R —47) , MBS AT LS fEHTE 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 Rk (ESENTNE) , HNZAS IR SR e 2 RR A I
IR M EEIRNE O, WEFRE LRI E

3.6.1.2.2 B HFEREH

A LR AR G B TEA K, XA DLl A F A T B S . HETRAL DT
EEEA PR, 57772 Per-Layer / Per-Channel, %I J- RKNN ] config £ 1 B 1#] quantized_method
ZH, BRI EER S N=F, 4 51E Normal /KL/ MMSE, %% T RKNN ] config #2 1 B
quantized_algorithm Z4{. *LIEWIT:

1) R SEEH 2 Per-Layer (&AL TT%, FTLAMCN Per-Channel HIEAL 7V, —MIEHLT,
Per-Channel (1] 54X, 52K B LL Per-Layer [ &AL 750G B S 2, (H AT B 2 RPAT 2K
RIS R EE (] DLZBSEA T

2) IR TTVEE O Per-Channel , {HURS B2 34 /2 To 1208 2 225K, BN AT DLRE & A 5725l Normal
2O KL 8 MMSE, 17 202 3 BUR AL A (R R IE G, (H 2247 2K Eb Normal 504 11k
JERM . FIRE AT A RE A 22 IR

R BRI, RS REE AR, AT RE R B 2 Op X ILA B LB A KL, £
A IS B PR Z IS OL. . Conv ) weight (M AR A S HL R, I W] DA 1&
55 PR A Ak SR — D G B AL B, TR A6 AT DAL BEAL (AT OP i PSR (M A6 265 . 25
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
R L o AT —FRpIR T 20, R TR Op AT ia — R, AT BLEHRIZ)Z 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 S ML R0 1 “fpl6 BAL” KEEEIGUELL fe “ B AUARAL” RREIOIEZ G, — MRAE AL as it
R AR B RZ AR AT DU R R R 5K, B P AT R 2 A B B AR A b B AR
EAVEE, HZAENE RKNN ) C APL 4 B sEAT HEBR IS, &0 5 IORS P2 ANE R AR AN e 1)
R, LI ] R S5 DR — A R, — U R RKININ (¥ C APT 4 F2 (K AR S AR £ 1) 8, 91
andn NG A 84T I S 4000 B A SR A B ACRDHHR RS S 4RO AR (¥ Runtime ) bug
FE BB RN, FRATRT PASE I PR AP R A AR Y Runtime () 7] 75

1) (EFECEAERA RS SR T GRSERCE 705 ) RKNN C AP R 4600 5 141
YD, A rknn-toolkit2 % #t RKNN £ J5 ¥ # init_runtime [ target Z %, 0
target="rk3566°, JFRHR TIHIL usb EHF pe b (ZH 322 FA) , RIEHATERMER
FER A AE TR IR (R ARS8 T AR NPU R, T LAGS SR AT 5 5540
WIHEATE—FO .

2)  WHUDER 1 BLAOHERR AL LG LIS A 22 AR, T RAATD e AR ) runtime JE 47 1%
WERIAELE bug, SLE AT LLAE FHRG 2 23 07 10 45 1 B AT runtime 3 PRS2 ARG A, HARRHE
accuracy _analysis [] target Z8(E 7], 4 target="rk3566’, accuracy analysis Iff Fil 52 J5 &%
A RS AT 45 SR, 0 B R IR runtime P45 S 45 07 0 A B AL OB 2 114 I 22
S, SRS R LR Z A 4T 45 0 DL S S IR 2 A SR NPU IBAIEAT 18

TR IR G E AT )R, U e) S AE B P A B RKINN ) C APL AT 4R FE ) C/CH+HRIL A &,
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I AT 4R 56 T RKNN F C APT 2 N B 502 R e B AR, DUSCR AL B AL B 5 Ak
PR RS I (R E SR SRR S 280 - KT RKNN [ C API (4 H] 5 & 7 s

[ AH 2% rknn_api FSCRY
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