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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

ETIRE: ORI AU R B AL N E SRR, H AT SRR I R AL T O AR X R 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
REIFEE 1 NPU 4% BT HE R SR AU B L5 I

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

ARG BE 3BT 2D RERE 4 AR B A B 5 A — SR A5 5 T SRR R HE TR A ) AR SR
B, DMETF AT EAG R 2 QT M, D3 e AR R 0 s 4 ik L

PRI ThE: 2 I S 0K RKNN SRR N s . (R RN AR 2R 1 s
FE NPU BBl Hh S iy, A s Ay iy, 535 RKNN B — R R T, NPU BKz)4

B BB EAT i



T BB RS IR X RAE R G BN T G KR, AR RGBT & ERREH . 4

HIRAT B HRAE R G CFED DIRESCRHE ORI

Ubuntu 18.04 Windows 7/10 Debian 9/10 MacOS
(aarch64) Mojave /
Catalina
itk SR
=1k SR
itz SR
HEREVE A SR
WAFEAL SR
EZ VN SR
Eiiaseiisil SCRE(AY)
WA SR
SDK Mt ATy | SHF
BT | 3
AR T RE
RRACTFR | 3HF




1.2 EHGH

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

® RK3568

® RK3588/RK3588S

® RVIIO03

® RVI1I06

7E: J53CH RK3588 4Kk RK3588 / RK3588S.

1.3 EHEAS

RKNN-Toolkit2 5& —M&ET G IR EM, CXRFERIE RS T

® Ubuntu 18.04 (x64) /Ubuntu 20.04 (x64)



ARGV

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

# 1 BTG

BAE R G hRA Ubuntul8.04 (x64) / Ubuntu20.04 (x64)
Python kit A 3.6/3.8
Python ZE 45 V£ doc/requirements*.txt
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RS 32 LA Ubuntu 18.04 / Python3.6 134T 1 B




3 MEAURH

H AT $2 4t P Fh 77 20 %2 2% RKNN-Toolkit2: — &l id Python %2 %% 5% # T H pip #H17 % %%,

TREIBAT A 58 % RKNN-Toolkit2 T H ALK docker % o T I 73 i) /43 1 1 v 22 285 05 A BB 3R
3.1.1 & pip install 54 %%

1. AN virtualenv 31355 (W1 KRG RIS 2 AR Python 3855, #U{EH virtualenv

P Python %)

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 gce

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

2. RO
pip3 install -r doc/requirements*.txt
3. %% RKNN-Toolkit2
pip3 install package/rknn_toolkit2* .whl

THARYEANF Y python WA A ALPREEIEMY, LLFEANFIR) 2B (AT package/ H3%) -
® 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

3.1.2 #id Docker &4 &

£ docker SR TR T — A AT RFTA T A MBI Docker Bi%, I A /& Zn#kiz 8 4 N



A E 4% 8 ] RKNN-Toolkit2, #7721 -
1. %3 Docker

BEIREE H FM %3 Docker (https://docs.docker.com/install/linux/docker-ce/ubuntu/)

2. InEBHE
PAT LT dr B iR -

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

BRI G, $AT “docker images” v 2 Ae% F £ rknn-toolkit2 EAER, 41 F Fis:

REPOSITORY TAG IMAGE ID CREATED SIZE
rknn-toolkit2 L.x.x XXXXXXXXXXXX 1 hours ago  5.34GB

3. iBiTHB
PAT LL N A 21847 docker Bil%, EATJE ¥ AL bash 5.
docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb rknn-toolkit2:1.x.x /bin/bash

4 examples fUESBLES 3 Docker PRI T “-v <host src folder>:<image dst folder>"

24, Bl

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 /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~ :



T

A
BIEERKNNYT %, LRI ALRKNN SDKIA 5

A 4

i Fconf 1 g$ M5 B A ) sk B S 4

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

Y
I bu il dF2 1K) ZERKNNAR Y
I

v

P Hinit_runtime$

H WA I AT I 5
mmmmem ) ‘o e ———— | R A .
! lﬂﬂqeval_perfil% DXﬂ‘%Eﬂ I i Fleval _memory#% 13k : (. Lo
e orn e s %\: PEGHEAT PP, MBI BB AERATS Lz | Aot sk
Rt | F e T U R O
L e e - — _| ________ L e e e e |_ ________ e _| ———————— I | _______ J

i fre lease 3 VB FHRKNNA 4

A

4R

P 3-2-1-1 PC _Lia 174 RKNN A8 i T 5L fil I i
VE:
1. DA RERINT 4T
2. WEREARTERP IR H K RKNN 8 0] DU load rknn # H 3AJFHH .
3. LLEHERRERIBIARHERE . P BE PG A AR VTG 120 SR U AN [E 5, AR S R A 17
BLRSE -

4. REHMHARFE G2 Rockehip NPU K, 74 1] L eval perf/eval memory #2171,

322 BE—. HAELEITES PC MEM Rockehip NPU F& L

RKNN Toolkit2 H #f 3 £f ] Rockchip NPU ¥ & & RK3566 / RK3568 / RK3588 / RV1103 /



RV1106.
%35 F, RKNN Toolkit2 i2177E PC I, it PC ) USB ¥4 NPU & % . RKNN Toolkit2
¥ RKNN BEAUAE S NPU 4% 1i847, FM NPU Bt FIREUHERRSE B, MR (E B 5.
B, TETEELL AR
1. PRI RAR K USB OTG &3 PC, F H IE# M 2% %, BI7E PC 1 | RKNN-Toolkit2
(1 list_devices 4% Al AW BAHRL B %%, KT IR OMETNE, 20 3.5.15 &1,
2. M init_runtime £ D WIRISAT LN 7 245 € target ZHM device id Z 8. H target
SRR AR, MATRRA ATIE(E N “1k3566” « “rk3568” . “rk3588” . “rv1103”,
“rv1106” o 4 PCELZ AW AR, LFHFEIETE device id S8, MRAHS, W&

SAIE list_devices 2 A, ~BIU0IT:

all device(s) with adb mode:
VD46C3KM6N

WIURACIZAT I PR ARG s 5 2

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

# RK3588
ret = init_runtime(target="rk3588', device id='515e9b401c060c0b")

3.2.2.1 i2473F RKNN ##

MR EHE RKNN #57 (Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch

SER) I, RKNN-Toolkit2 TR HIE AL LE S HT 5 — (W 3.2.1.1 &45)

3.2.2.2 iZ1T7 RKNN #i#

iZ4T RKNN B, AR E R ER TS, A 2R E RKNN B, HAf AT

FEUI N PR«



i i Hinferencet X4
| HEATHERE, FRBGEH SR

T

( )

y
BIZERKNNSS 4, DAWIAELRKNN  SDKIA I

A 4
W Fload rknn#z 15 ARKNNASE 7Y

A

PFHinit runtimed
HWTaR AL 18T I P35

: i Heval perffs IR : i FHeval memory#s 13k :

|
| BEMEATVRRE, SREUBURESGE | BUBVRAERBIET & LIE AT
| FERRE RO 1 WA

Nt

i Freleasedds IR RKNNGS %

A 4
SR

K 3-2-2-2 PC _FiZ47 RKNN F8 fisf 1T EL [ 48 B i 2

DAL B BB B AT -

LT ERERRIE AR RIHE R P R VPG AT P A7 P AL 125 3RS S5 DU AN [ 5 AR A0S S 175
L ETE o

W FH inference / eval perf/ eval _memory £z [N 3REL A 77248 FH B LS, BB M08 47 7E R4
T .

i8I load_rknn 5 9 77 2ANH T B8 47 G AH SC Th e B0 T, D VA8 P Aok 2 43 b

accuracy_analysis £ IJfE

10



33REEMN

RKNN-Toolkit2 #/& fit fr1 A6 D A 1T LALE 52 S R HE P 2 () Rl bR ORAE R RURS B2, (H 247
A LSRR PRI A AL S Y BURS BE T BR AL IS Ot O 1 LR AE 1R RE ARG JBE 22 1) 805 4 ) 14
RKNN-Toolkit2 &t iR & EMIhRE, M LU Fahfae &R AT EA, BESHb
A AT 1B L

i

1. examples/functions H 3% T Ht 1 —MEEELHIHF] T hybrid_quant, FLLZH %451 3E4T

R B,

33.1 EREEAEEWMIIREAE

H TR & E AL hBE SR R ik
1 e rEaZSsdE iz i floatle HEATIHED , B NPU FAEEME UK, B
CAHEHHE B A — 2 PR

332 BREEMEREXH

EMRRG ZEWIIRERT, H—D R ARG EIEE X, AT LA E SO 3T M A .
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:

11



0
ori_min:

-1.0
ori_max:

1.0

BCE SR IE SO —17 2 — N L EWERELR N 7, P 8 E 24 F0AE B & 2R
(AJIEMEN floatl6 / int16) FINFIXE .  (intl6 A
ZJE RPN ERNENSH, B NERELEE N7, BN FHE key B

tensor_name, FH [ value RIEWSE, WIREAEZEEMN, W dtype HH floatl6.

333 BEEWFERRE

AR & B TIREnt, BARD BT .
2, INERIEAEEAL, A R B SO RIS S A SO RIS R T B S . HL R R 1
MR T

12



B RKNN %%, PLWI4GE1L RKNN 83
v

WA config $2 1% BB 1) AL 244

\ 4

I F load_caffe.load_tensorflow.load_tflite.
load onnx. load darknet. load pytorch.
load_mxnet #2115 N5 4f Caffe.
TensorFlow. Tensorflow Lite. ONNX.
DarkNet. PyTorch. MXNet #& 7!

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

P

B, BECE BB BACECE .

o IR RILEAZBURAFRMZ, MIRBIA T E RN Z 0% H RS (RIZER
Wit BEHRAEZA, WES - DEAEE AN, o IX L Hon B
custom_quantize _layers F#H, {H4 float16.

Yaran

=08, A RKNN BB FLAR 8 H i B A an

13



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 .

14



3.4 7~

PLF J2 N % TensorFlow Lite 184 f7x BAAY (1402 I, example/tflite/mobilenet v1 H3%)

WUELE PCEHATIXAMEIT, RKNN B 70 B 13247+

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')

15



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()

Horh dataset.txt s — ML M A v B8 AR B SCA AT, 1 andRATT7E example/tflite/mobilent_v1

H3&k NE—ik dog 224x224.jpg MKy AKX LI dataset.txt PIZARQIR
dog 224x224.jpg
demo I& A7 B TR IS4y L 4 T 25

[156]: 0.93310546875

[155]: 0.0555419921875

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

16



3.5 API 405

3.5.1 RKNN #Jhb B Xt R BE K

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

# BRI HEE B 2 BER, IF5 2 mobilenet_build.log S A4
rknn = RKNN(verbose=True, verbose file="./mobilenet_build.log")

# RIEFRATEN R4 H B E R

rknn = RKNN(verbose=True)

rknn.release()

3.5.2 RKNN Bt &

FEREE RKNN B2 |, f5 B0 BR AT Il S (E . S ALK v RGB2BGR #e . B LA

FRCHE, XLEEER LUEN config % H#EATACHE -

API config

g B E RS

mean_values: FAMIE. SEHE AR MR, FIEPLE DR IIETS
X, ZEANEXNZ AN FHIER, BNFHIRNKE S ZM AR EES S, Flan
[[128,128,128]], Fm— MK =A@ IE R {ER 2 128. @R quant img RGB2BGR

WE R True, WAL RGB2BGR #5#:, Pk IIME

std_values: HIAMVA—MH. SHARAZ IR, JIRPEE - PERZNE—1L
ETHIR, ZRAEN 2N THIER, GDTIRKE S IZMA N EES 2,

17




BiI4n[[128,128,128]], FABCE — AR = A1 A B IE 5 PR L 1280
R quant_img RGB2BGR % & /i True, NIALJEMH RGB2BGR #4#, Fig35 fH B DA
H—1bfH

quant_img RGB2BGR: FE/~{EMM#E &L EUE I & 7 75 2255/ RGB2BGR HI#:4F. Bk
WMEA False, WRAZAMMN, MASRGEEK, W[True, True, False].
ZHC B — MM AE Caffe FIBEAL |, Caffe HFIBEALIIZRIN K 2 206 2 Bl 4R R 47
RGB2BGR #i, I 75 ZURAZ L B BN True.

F4b, HELE FHEA S RN jpe/ipeg/png/bmp 3L, npy # R HUN £ 20K 1%
Bo &, A4 A% A BGR I, npy tH%5 %4 BGR #& 3.
ZRENATEERAMHM R (buid BO) BRREHXEGREELEE ST
(accuracy_analysis #1) , FFALICRIERLH RKNN B2, [k an AR R f)
BN BGR, WZEAH toolkit f] inference BX C-API i run F¥ 2 8, TE{FiEsE
A EGHIE 15 BGR #%3s

quantized_dtype: = AKA, H Al KB E 4 FK M asymmetric_quantized-8 |
asymmetric_quantized-16, BAIAME N asymmetric_quantized-8.

(asymmetric_quantized-16 H 37 AR A LR

quantized_algorithm: 54— 2 ¥ &S0 R A M &L, HATSCR R
545 : normal, mmse & kl divergence, ZKiAME ¥ normal.

Normal B LSV RSl BB, HEFF B8 B — 0 20-100 KA f, HEH)
Blm g PR R L S — DT

Mmse #6572 TR R ERI T, MRS, (HIEH 2 normal B A &
(AGFE, HEA B AL 3R & — N 20-50 5K e 4, P ] DR & AN [RJ A 0 &4k
Bl B AT IE

KL_divergence =t 5 7% fr F i) (8] 23 L normal 2 —4%, {HLIL mmse &/D1R %, TR

ey N (feature 73 AN ANA ST D W] LA BT IR B85 BOR

quantized method: H A 3£ layer 8(# channel.

18




layer: /2 weight A —EBISHL
channel: %2 ] weight IR MEEHG —E 2SI

JHHE LR channel 23 bL layer A% % 5 5, BRIMMEN channel.

float_dtype: % mFIEHRRA, HATSCRFRIEIERAA floatl6, BRIMEA floatl6.

optimization_level: MRAEALZEL . JHIIAE AL EEDL, AT DL I A8 70 B 4 IS
RO RE AP 2L o S AN BOMEDY 3, FTIFRTA AL {508 2
B 1 I 5GP — B0 T BE 0 AR 0 A RS B 7 AR S i AR AR I, (B O IS IT
AL .

target platform: #§ & RKNN #2842 £ T A H bRt F-F 6 A Br) . B A S RF
“rk3566” . “rk3568” . “rk3588” . “rv1103” . “rv1106” . ZZEHIME KN

ERNGE

custom_stirng: ¥ H & LCF A7 HE S 2 RKNN #4L, 7] LL7E runtime B 385E query

HHFNZE L

remove weight: 2% conv2d AUE DLAE B — 4~ RKNN B MELAL, 1% MBI AT DL K577
SEREAE 1) RKNN AL IL A = DAd D WA FE . BRVEDA False.

compress_weight: JEAEHLAALE, BT LAJR/N RKNN A1) K/ BRIME N Falseo

single_core_mode (f %} 3588 &%) : R EMNAEMPZEEARL, W LA/ RKNN A

RN AT AE . BRIMEN False.

iR B

¥

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")

19




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
Eitipu In#, caffe AL
ZH model: caffe BB Cprototxt JG4E ) Lg%,

blobs: caffe #E5 f) — FE#HIEBIE X Ccaffemodel JG 4 ) FTEIRIE. 1ZSHE AT

PIN None, RKNN Toolkit2 ¥ FENLA AL EEESH

input_name: caffe B8 AE7E Z AR, B LUE IS HIR €N E 4 IR, TEan
['inputl’,'input2''input3'], VEE AT L GHAMAG 8 WAl ARE, 1% caffe £

B Cprototxt JFZ M) HENAE .

R [E{E 0: FAKI

-l BARIK

254N R »

# MY HTES 42N %K mobilenet v2 AR
ret = rknn.load_caffe(model='./mobilenet v2.prototxt',
blobs="./mobilenet v2.caffemodel')
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3.5.3.2 TensorFlow & nEEE0

API load_tensorflow

R JN#X TensorFlow f& 7 .

5 tf pb: TensorFlow #ACAF (pb JF4E) FTFERRAE.
inputs: AL AT S GRIERRD |, SCRFZ AR AL FIA RN sU4 e —
O IETIR
input_size_list: A&FAN AT OGS B9 RSP AEE £ . a7l () mobilenet-v1
AL, O RO LN RS2 [1, 224, 224, 311
outputs: BT BRAEEA) |, SRS AT . F i s 4 e —
B

A EIL(EN 0: FAMI)
-1 BRI

2

# M7 H 3% 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]])

3.5.3.3 TensorFlow Lite fEEIn&REO

API load_ tflite
EiEiba Tn#%; TensorFlow Lite #57
ZH model: TensorFlow Lite #AY S f C.tflite J54%) FT{EMAE.
IR B 0: SN
-1: SR
2L
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# M0 H 0% mobilenet v1 Y
ret = rknn.load_tflite(model = './mobilenet v1.tflite")

3.5.3.4 ONNX HEREIhn#R

API load_onnx
ik Jn#k ONNX A7,
28 model: ONNX #8244 Connx J54%) FTEEAE

inputs: FAFIANT S RIS | STREZ DA /. IR R4 e — A

7IE

input_size_list: &AM AT O R BRST AEE # . 4 H ) mobilenet-v1

FEAY, AT SO0 B g AN RS R [[1, 224, 224, 3]].

outputs: BT A BRIEECA) o SCREZ M fle A a5 s A4 T8 —
IR

R [AE 0: S

-1 BRI

ZEIGN R -

# M7 H S N#E arcface FEAY

ret = rknn.load _onnx(model = "./arcface.onnx")

3.5.3.5 DarkNet BRI in#izEN

API load_darknet
E1:1%) IN# DarkNet 57 ,
S model: DarkNet #8 3CA Cefg J54%) FTTEESAR

weight: AUE CHF (weights JF28) FTERIE.

R [E 0: FAKI
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-1 BRI

25140 -

# MUHET H S N#K yolov3-tiny #574Y
ret = rknn.load darknet(model = './yolov3-tiny.cfg',
weight="/yolov3.weights'")

3.5.3.6 PyTorch BAEfnEREED

API load_pytorch

ik fin#k PyTorch #&7

SCREEACBAIINZR (QAT) AL, (HFZR torch JRAS BEHT 2 1.9.0 A E.

ZH model: PyTorch B Cpt JG40) FrfEife, 1M HTFEE torchscript A% A AIHLA
WIHZH.

input_size list : A ON T R T R B R RS M E . il
[[1,1,224,224],[ 1,3,224,2241| KRB HAFIN, HA—/ NN shape #2[1,1,224,224],

A HN—ANE N shape #£[1,3,224,224]. DIHSH.

R [E{E 0: FAKI

-1 BRI

250

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

input_size list=[[1,3,224,224]])
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3.5.4 HJE RKNN ##l

API build
ik MR RN R 2540 S BB s, A G 2 1) RKININ AR
ZH do_quantization: &3 AMEALEATEA, {H A True B4 False.

dataset: AL IR MEEEEE . HATSCRCA SO, AP AT DEE A T RZIE R I

B (pg 5% png #%30) 88 npy SCHFEE AR R — A axt SO . AR —1T—4%

a.npy
b.npy

WA ZAIN, RSN S 1) SO A& BT, e
a.jpg a2.jpg

b.jpg b2.jpg

o

a.npy a2.npy

b.npy b2.npy
. BT UGG S TN SR A R E
4 npy XKAF4EE Y 4 I, FREH layout $49 nhwe.  (JLRYEEA TR ML FEH)

rknn_batch_size: HA %N Batch Z50R %, BRNER 1. R KTF 1, WATLAE—
CHHE SR ) B4 2 22 it N PR i N, 0 MobileNet BEAY [ JE 46 input 4E
[1, 224, 224, 3], output Z4E[E N[1, 1001], 4 rknn_batch_size %N 4 i, input ffI4ERE
25 J9[4, 224, 224, 3], output 4EEAF K4, 1001].

E:

1. rknn_batch_size FJABF A LRE —HRIEIE NPU _ERPAT RS, (HA S BE
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388 100 P 79 6 DA B 388 o B T PR SEE 3R

2. rknn_batch_size ] BT DAFRRHE/IMEEIZE CPU L ITH#E, SR mAEMER K F
BWiR, GERTHEELA/N, CPUKIFF#AT NPU KIFFE) .

3. rknn_batch_size KIEEVUNT 32, BANHE L AAKT SBHEERLK.

4. rknn_batch_size 5, BN input/output & ESBEBI, ) inference H#E
BRI R EREAMK input IR/, FAER, BREMNREK outputs i
ATALEE.

R [AE 0: FIEEKI

-1 HERIK

254N R

# My RKNN A, Jf H i gl

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

3.55 S H RKNN A

M A T H AR RKNN ARG 1T 1245% 1 7T DS A6l RKNN BRSSO, AR AR 8

API export_rknn
Eiiipay K RKNN BRI GRAF 2IF € SCAF R Crknn JR40 .
ZH export_path: ‘T H BRSO R ERAE

i [l 0: FHIKI

-1 SR

ZEIGN R -

# BRI LI RKNN A8 CRAF 21 4 T %42 11 mobilenet v1.rknn ST
ret = rknn.export_rknn(export_path ='./mobilenet v1.rknn'")
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3.5.6 hn#E RKNN A

API load_rknn
fifiik I RKNN B s (R R T 3245 NPU B {305 A7 HE 35 sl SR UM e 040 25
ANRE FH T BRI 28 SR B T 45
ZH path: RKNN RS0 AFFE 4%
1R [Fl{E 0: In#kzh
-1 BRI
RS IIE

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

3.5.7 WIIRWIBATIS IR

FERSRYHE R B PR REVPAL 2 B, R AUEHIRILIZ TN AEE, IR i1 & (AR H AR

BEAET & BT RRADAS)

API init_runtime

Eiiipa WA IBATIS . B E RIS TR &R (P EE R, ®& D) o MERT
fhif 215 5 H debug #5230, PLERECE HE4HMERELS B .

ZH target: HFREEMT &, 08 “rk35667 « “rk3568” . “rk3588” . “rv1103” . “rv1106”,

FRINA None, B7E PC fi FH T HLB, BERIERLIULZS FigqT,
VE: target %A None I, 75251 build 5% hybrid quantization $% 111 4 A 1L AR R 7R

B & BB AT

device id: BLHHT, WR PCIERL GUAR, THERCILSE, w&diTLUE

it “list_devices” ¥ EE . BRIME N None.

perf debug: BHATMEREVEA IS 2B HF A debug #i5Xl. 7 debug BT, wJ PASKELE| %

—ZHPEATR I, AR SRR RS AT R R R . ERIMECA False.
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eval_ mem: &HHANFEIFEBEL . FEANFAIFAAEAE, FTELAA eval_memory
e CRUBE A IE AT IS 1) N AR A L . BRIMEL S False.

async_mode: & IR, IHAHERERE OO, B OB E RN R B AHERE
ARBUGERE LR =B B WRIT R 7P, B8 2 AW far AR S5 HEEE B — it
IS EAT, P DABRSS —Witdh, 2 Je AR — Wi a) DARSRE i B4 AN (R 18], AT 42 71
PERE . AP, R JGR B HERL AR A b — Wi . %S HIERIMEDN False.
CHRTRRAIZ S BOEA ST

core_mask: W EIZITIS ) NPU 0o SCHFIIF G0N RK3588, SCHFHIFCE W T -
RKNN.NPU_CORE_AUTO: #F/xHZIARER, HIETE L2 WK NPU # F.
RKNN.NPU_CORE_0: F/RIZ{T7E NPUO #%.0» ko
RKNN.NPU_CORE_1: #/RIiZf77E NPUL %0 L.
RKNN.NPU_CORE_2: FE/RIZfT{E NPU2 %0 o
RKNN.NPU_CORE_0_1: F/x[FN 2477 NPUO. NPU1 #%.0 b

RKNN.NPU CORE 0 1 2: F/RFIZE{TE NPUO. NPUI. NPU2 #%0» L.

PRINE AN RKNN.NPU _CORE_AUTO.

iR B

0: FIURIBAT I A58 R 2l

-1 HIEHALIEAT R R B RN

2GR -

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

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

FEREATA TR AT, AR5 M B 38— RKINN B

API inference

fifiidk Xt 2 FTAS R AT HERE, R IR S R
45 RKNN-Toolkit2 1217 7E PC |, HFILEIEAT IR % & target 4 Rockchip NPU
B, BERRERERET A FR AR .
45 RKNN-Toolkit2 32177 PC b, HAMANIZATH I A B E target, 132102
RERLEASL B E R 45 O

ZH inputs: FFHEFEAOHIN, WL ev2 ARER P A . K532 ndarray list.
data_format: HEHEA, FLUALIME: “nchw” , “nhwe” o BRIMEN “nhwe” .
FUxE 4 4RI 2
inputs_pass_through: Ki4ii N 645 NPU Bz, AEEHLBIAR T, KA 1L4% NPU
W B/, LRSI NEATRIME . BRI7 255484, @A, Aafiuxe
Bl . EANSEIER— AN, W& input0, AEFE inputl, WIXANSHT
fN[1, 0]. ERINME N None, BIXFHTAMNEAELE .

i [ml{E results: HEFSER, AR ndarray list.

10T -

X258, Ul mobilenet v1, AAGUITN (EEEARIS S example/tflite/mobilent v1) :

# 8 AR B AT HERE, 753 TOPS 4553

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

[156]: 0.93310546875

[155]: 0.0555419921875

[205 284]: 0.003704071044921875
[205 284]: 0.003704071044921875
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T H BRI B B A, 40 ssd mobilenet vl , ARG W R (% AL & %K

example/tensorflow/ssd_mobilenet v1) :

# A AR AL I P AT HERE, 753 H AR TN 45 R

oooooo

P& 3-5-8-1 ssd_mobilenet v1 inference 455
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3.5.9 iMEBEAIMERE

API eval _perf

ik AR AL BE
PRSI ZIE AT (E 5 PC %1 RK3566 / RK3568 / RK3588 / RV1103 /RV1106 L. U
BANEAIBAT IR BN B B perf debug A False, TSRS SEAE A AL A 132847 1) i
[6); 4R & perf debug ¥ True, B 1 iR [ELEES [E]4), 3E44 IR 16— & I FERT 15 L .
is_print: ZHTEIVEREE B, BRIMECN True.

AEIE ] perf result: PERE(SE (FRFEHD .

2L

# SRR BEREAT PP A

3.5.10 FEEAEERIENR

API eval_memory
ik SREURLAY 7E R A1 G 3B AT I 1 P9 7745 I L«

PR USAT (5 PC iEHE ) RK3566 / RK3568 / RK3588 / RV1103 /RV1106 |-
ZH is_print: A2 75 LU AT ED A AEE I L, BRUMECA True.
AL memory_detail: WAL, KAy,

DA A P A7 D04 T A% G R Ay gl

{
'total_weight_allocation': 4312608

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

H
® ‘'total weight allocation' Bt/ A AL E 1) A AE 5 H

® ‘'total_internal_allocation' Bt /~ARAY o 1 [A] tensor WAF 7 HH .
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® 'total_model_allocation' T/~ NAE A, BIACEFIH[E] tensor F A A7 5 H

Z A,

2RI R -

# AT A A A A DL AT VR Al

1 example/tflite ] mobilenet v1, ‘EfE RK3566 g TH A7 5 B HLAN T -

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

3.5.11 #E#) SDK R4

API get sdk_version

Ei9% $REL SDK API IR (RIRA S .
E: FHZE O LA SRR IR MG EITHE, B0 RREm4¥re

RK3566 / RK3568 / RK3588 / RV1103 / RV1106 _-f# F.

ZH 7
IR A sdk_version: API FIKFIMAME B, KB RFRFH .
280 F

# 3REL SDK fiAfs &

sdk version = rknn.get_sdk version()
print(sdk version)
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IR A1 [ SDK 1 Bt -

RKNN VERSION:
API: 1.2.5 (8e94e9e build: 2022-04-07 16:04:24)
DRV: rtknn_server: 1.2.5 (8¢94e9e build: 2022-04-07 16:12:20)
rknnrt: 1.2.6b0 (cbecOaleb@2022-04-13T09:41:25)

3.5.12 IBEEMWK

3.5.12.1 hybrid_quantization_step1

fEHREEATIRER, 5 —Fr B H 09 3 2452 12 hybrid_quantization_stepl, T4 ali iy
8 SC 4 ( {model name}.model ) . H#E X ( {model name}.data ) F &= {1t it & C 1

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

API hybrid_quantization_step1
iR AR N 0 SR AR R, AR iR I I P BRSO L T B SR R A A
ZH dataset: LAY RKNN A ) dataset Bt HH .

rknn_batch_size: W.H4JH RKNN A ) rknn_batch_size 1t .

proposal: ARG BT E & IE.

proposal_dataset_size: proposal {8 H 1] dataset [FJ5K%. [ proposal I fg LLEFERT,

FRRABRIN A 15K, it/ dataset BLAGEE—5K.

i [l 0: FLl

-1: R

ZEIGN R -

# 1 hybrid quantization stepl 7=/E=EAbLMC &
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3.5.12.2 hybrid_quantization_step2

T F R & B AL D RER A2 i RKNN BERL, 32 PR T

API hybrid_quantization_step2

ik B IG  AE R SO T SO A B SRR B SRR AN, R A R
1R J5 1] RKNN #575

ZH model_input: Z— A IR RBLA S, JEA0 “ {model_name}.model” . 4 A

NTRFH, IS

data_input: Z— B AERRMIECE S, JEW “ {model name}.data” . FHEIRT N FLFF

#, IRSHL

model_quantization cfg : £ I B X F WK M E K E XM, B W@

“{model_name}.quantization.cfg” . HHERANFLIH, BIHSHL.

R [E 0: FeZh

-1: R

ZEIGN R -

# 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')
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3.5.13 B ESWT

G DD RERREATIE . EACHERIE AR R R 8, TR AR T

API accuracy_analysis

iR HERRIF AP, A2 dump HAE— 21 tensor Hidf - 2 dump HALFE 32 A1 quant

PFREE AL R, TR R .

E:

1. %O REEZE build BX hybrid_quantization_step2 2 J5 A, 3 H R AE RN
ZONAERACIOBERL, S F R

2. ZEOMAKERLTRSE config FIEER—BL.

ZH inputs: K% (jpg/png/bmp /npy %) #¥4E list.

W M npy SCHFLEE N 4 BF, FEDK layout 5508 nhweo (LR YEE AT Utk #0)

output_dir: fith Hx, P tRBEIRAFAEZH 3¢ (BRI H% 44 “snapshot” ) -

IR BAT W B target, 1 output dir R4t

® simulator H3%: (RAFBNEMBEE simulator 52 BB ITH & — 204 R (O
R float32)

® golden HR: CRAFEENTF SUBAYLE simulator | 5e 8 M ORI B — Z R4 R,

® crror_analysis.txt: 3% 7E simulator &R ALEALE EIZ217H & — 214585 golden
T RBEIE RIa AT I — B R 45 R ARTZEE B Centire_error cosine) , PAKEAL
PRI b — 2007 A AR NN, S TR AR A A LR
(per_layer_error cosine)

WA B E target, NITE output_dir FiE L4 -

® runtime H3%: RAFEANEMWBIATE NPU FEBIZITHRE—EN4R (D&
float32)

® crror_analysis.txt: fE BRI FANEREEA F, &2l s EARAYALE simulator
ERFBTEAEZS RS NPU R 2B T — 2045 R & %R

(entire_error cosine)
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target: H /G, SCFF “rk3566”7 . “rk3568” . “rk3588” . “rv1103” . “rv1106”,
ERIA N None.
WEREE T target, WIIREUNPU 47 &8 — 2 R4 R, FFHEATHE 7047

device id: W& T, WIR PCIERZ QW &N, TEIEEZSH, B&%H T LIE

it “list_devices” HI1EE . BRIME N None.

i [al{E 0: Y
-1 R
2B -
# 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 !=0:
print('Load model failed!")
exit(ret)
print(‘done')

# Build model
print('--> Building model")
ret = tknn.build(do quantization=True, dataset="dataset.txt')
if ret |=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:

35




print('Accuracy analysis failed!")
exit(ret)
print('done")

......

3.5.14 FREHEEFIER

API list _devices

E1:1%) B RN RK3566 / RK3568 / RK3588 / RV1103 / RV1106.
VE: HETRSIEBE G R : ADB I NTB. 22158 4% 4 B 175 A A A7 1 o s =X 48
— 1

ZH e

A CIEIER iZ[9] adb_devices #|ZR I ntb_devices #1|3%, IR NS, MR [EZFE .,

254N R :

from rknn.api import RKNN

if name ==' main "

rknn = RKNN()
rknn.list_devices()
rknn.release()

IR BT e PR AT B0

sfe sfe sfe sfe sk ske sk sk s sk sk sk sk sk st sk ske sk sk skeoskoskoskoskok

all device(s) with adb mode:
VD46C3KM6N

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

E: ERZREN, FERIEEMNOEREBLE 2K, TULXIIRHR, FEREER
K.
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3.5.15 S HnsFER

AR LD R Rl 1) RKNN BEARSBEAT N, 19 20 5 R A .

API export_encrypted rknn_model
it ARAE FH 7 468 52 (00 25 20 38 1) RKNN B RS BEAT s
ZH input_model: 7 HN%F () RKNN BEAERAE . HHRRACH TR H . LIHSH
output_model: BRI J5 I IRAFERAE . BRI TR . IBHSH, R AIHZ
Z4, W ERINAE F {original_model name}.crypt.rknn {F A 1% J& BB (1) 4 F o
crypt_level: N4 S . SFdilm, Zathis, MaMien, ke, ZarmBig,
fifE R . BER AR, BB 1, HETR2ERH 3 A%E%R, 1, 2/ 3,
pAEI ] 0: FI
-1 R
2B
from rknn.api import RKNN
if name ==' main "
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
PRI A2, FIWORE FE S DL 215 S A B R SR AT I0E . 40K, 72 N IRRE R R &
RErh, T DA A SR AR SR PR R SRAE DR RE R 15 A O K 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 A 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) RERE

R (T B (5 S 2 B 7E RKNN 1) config XMz [ BL, [A]I 75 HoAth RKNN [ APT BL 75 />
B EREE, (AIFAREAERE ST RN, FEXIE “fple BAL” KL F Bl
ZHANE

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 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 ¥ I ANSH, 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 1A A
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
NCR
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)  WREGIRFERIERBOK:
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 HFERH

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
S8, EACHIE T ZEW S N, 535 J& Normal / MMSE, X i F RKNN [ config # 1 B (1)
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 IE (] BLZBE AN T

2) IR TTVEE O Per-Channel , {HURS B2 34 /2 To 1208 2 225K, BN AT DLRE & A 5725l Normal
BN MMSE , 1% 75 202 5 508 A (¥ B 1) KW 40, {5 2277 SR L Normal 524 (¥4 FE 30
[FJ 3B 47 I A 1 RE I AN 22 32 B 5

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 .

42



3) SERURARMKIPE, MBSO Ol LGRS0 RS 5 2 i 4 D R B S B AR A1
B
—HAREG R, BRRE T DSEs, ER S S AU BB, AT DL ulRE
EEZHRHATRG RN, ERFEN B ARST R, FitRaEATEZH B O
FEFLANGE L o A — M7 0%, RSN EER) Op & Ti)a— 2, ] Lk FE45%)Z Op 1)
IBAT AR JE AL B BEAT [ RE 2 208 122 XA L 1A
Z, fEHEE ERKEERE, BATEEATT LSRG — M R B AR, {7 R RS L 1)

AR R ASTE R T

3.6.2 BITHEEHE

FE IS I 1 “fpl6 BLAL” KEREIRAIE LA S “ ALY ” MEEIIEL 5, — ARTEBLI A5 3
R AORE FE LA T AL LA TR SR, B P AT R S 4 S B AL AR i b IR B A R
AV, (HRAERUR A RKNN (1] C AP 42 BEAT HERR IR, A0 R U FE AN 8 SR A AN X6 1 v
R o I A ] R R P — A W A, — iR A RKNN 19 C AP g (AR A B 1) 5 5, 1
A0 NBE AR | IBAT I S BN B A SR A B ARD R R S A 34— AR 1 Runtime (¥ bug
FH LB RPN, AR A U 5 SRSk HE A AR 3 (1 Runtime (1917)

1) FERCE SRR SO0 T RSN & D752 L 1) RKNN C APL 46 64 7240
YWD, A rknn-toolkit2 % #t RKNN £ J5 ¥ & init_runtime [ target Z %, 0
target="rk3566°, FFRIR TS usb EER pc b (ZF 322 B , RIEHHATIERMER
IR AR A R T IR . (ARSI AR NPU B, BT LGS SR AT e A
AR I A 78— 50

2)  WSUBER 1 BLAHERESE R SRS A5 RS R BOK, R ARG B € ARG 1 runtime S8 1T 2%
BERAELE bug, SLI AT DL FIRE B 43 BT 1042 1 3EAT runtime S (R4 BEAG A, HUFR K

I

accuracy_analysis [ target Z4(RI T, Ul target="rk3566°, accuracy analysis i FH 5¢ J5 <= i
B BRI T R, W &I runtime 45 R 505 BB EE 2 [MA HEZE
S, B AT LK Z 2 R DL S I AR S 454 Bt ik NPU RIRAEAT 12 R .
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TR ARG E AT ) A, U e) S AE B P A B RKINN ) C APL #EAT 4R FE ) C/CH+HRIL A &,
WX PR AT A LS T RKNN [ C API [F4: 0 B S 2 S B IE A, USRI [ A Ab 3R 5 Ab
FRURAE TS IEM (55 B S5l m R e 4 —80 « % T RKNN ) C API f1# F] 51 & i) fiE

B A% rknn_api FSCAY o
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