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1.1 EEDRE U A

RKNN-Toolkit2 #& A AL 7E PC. Rockchip NPU V& AT AR AL 40 | HEFLATIE BE 1P 11

FEREM, P RSN Python #5 1R LUEHEH 58 MC LT D) Re:

1)

2)

3)

4

5)

T

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 } asymmetric_quantized-16 ) , Jf % ¥ & & & 1k I ft .
asymmetric_quantized-16 H Fi FRASE A 5.

FERIHERE: GEAS7E PC A3 Rockchip NPU iz 1T RKNN B8 Jf SR EUHEFE 25 s 5l RKNN
AL Gy R B2 (1) NPU 4% R HEATHEBF IR F 45 L

PEBEA N FPR MG K RKNN B2 33658 NPU W46 HigqT, DAVRA B/ Szbrif 4% 1
IBAT I (R AN YA 5 S O o

S SAT: Z AR 4 AR BT A B R A R U SRR B 4 SR I A 4 B

&, UMET o B8R ER M I, it e BB B R S .

P73 T RESZ PR T3 B R G EE P & RHE,  fE R R E R uloT & LA . 2
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Ubuntu 18.04 Windows 7/10 Debian 9/10 MacOS
(aarch64) Mojave /
Catalina
R 46 SCHF
=1 SCHF
LT B SCHF
PERE VAL SCHF
WA TEAL SCHF
EZ 1PN SCHF
b SCRFGERAY)
WAL SCHF
SDK A ] | Sk
BB T | SCHF
AL T fE
BRI R | SCHF
1.2 @&

RKNN-Toolkit2 =i A F S 78 A R 500 7R

® RK3566

® RK3568

® RK3588/RK3588S

® RVI1103

® RVI1106

VE: J53CH RK3588 4ifk RK3588 / RK3588S.




1.3 EHES

RKNN-Toolkit2 & —M&-F & M R EM, CXRFMIEBEERFGWT:

® Ubuntu 18.04 (x64) KUk



2 RGUKHIHA

il F AT R BRI 75 B 42 DL N I8 AT IR B R
*£1 BT

BAE R GURA Ubuntul8.04 (x64) VL -
Python kit A 3.6/3.8
Python ZE 45 V£ doc/requirements*.txt

T
1. A SCHY 3 2 DL Ubuntu 18.04 / Python3.6 4 I #E 47 3 Bl . MR 1E R ARG S %

{Rockchip_Quick Start RKNN_Toolkit2 CN.pdf) .



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 gcc

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

2. AR
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 8T Docker HiR T3

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



Al B3 F# F RKNN-Toolkit2, ¥ FH 7k

1. %% Docker

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

2. mEEEG
PAT LR & I 5i 1%

docker load --input rknn-toolkit2-1.x.x-cpxx-docker.tar.gz
In#E I, AT “docker images” fir 2 BETSE 2 rknn-toolkit2 HIEE1E, W F Fias:

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

3. BITEH
AT LU N A5 212817 docker 451%, 1847 J5 53k N4 1) bash 3135 .

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, 24T 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

Z3 5, RKNN Toolkit2 JE177E PC I, @I L ARIE 17620
RIEATY R AE], 25 X A T 5. — BRIy AE RKNN fAY,  Hl Caffe.
TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch Z5#5%4; —J& RKNN #i#!, Rockchip [

BB, AFREN “tkon” .

3.2.1.1 i2473F RKNN %

12474F RKNN 215 RKNN AR [ 5 KX E T, AT B 4 B ol i 7R 2k e/ A A7 DAl T

B R 9E RKNN B AL bl RKNN A28 . %375 F RKNN Toolkit2 ) 5E F A8 H AL a0~ B s



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

Vi Flreleasef B RKNNG %

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 i8473E RKNN ##

M A AE RKNN #578 (Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch

ZERET ) B, RKNN-Toolkit2 T H I M A E R FUFEy 5 — (L 3.2.1.1 F1) .

3.2.2.2 iB4T RKNN A

iZ4T RKNN B, AR E R BRI S, AT 2R E RKNN B, HAd AT

FEUI N R«



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) FINEIX B, intl6 & A HF.
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, ERIAE N asymmetric_quantized-8. asymmetric_quantized-16

H ATARAS & AN SCHF -

quantized_algorithm: THEAE—Z M EASHI RHK BT, HASCRFR R
%4 : normal & mmse, ERIAEY normal.

Normal B ALBEVERRF mUR B EUR, BB E — BTN 20-100 KA, HEH
Hm & TR B R D i — T

Mmse EALFFH TR IEAR 7, HEZENE, (287 4 normal A A H &
RIRGRE, 77 B BE & — M08 20-50 Tk AT, F P d0n] DU S AL I (R A0 &AL
e B AT & 2k .

quantized_method: H Fi>CF layer i channel.
layer: /21 weight A5 —E BN

channel: #/Z[1] weight & MEEH A —E B2

18




IHHE L channel 2 H layer /& 5 5, ERIMECA channel.

float_dtype: 7% mEIERA, HESCRFREIREAA floatl6, BRIMEN floatl6.

optimization_level: FEALLACEEL . E B SOEARA T, AT DL 7 Bl 4 EAE
RO RE P 2L AN o S AN BOMEDY 3, FTIFRTA ILAIETT. {508 2
B 1 I 5GP — B0 T BE 0 AR > A AR B e AR S AR AR I, (B O I SC T
AL .

target platform: #§ & RKNN #8125 T WA Hbr S P 6 A B E . H A sk
“rk3566” . “rk3568”7 . “rk3588” . “rv1103” . “rv1106” . %S KN

AP

custom_stirng: ¥ A1 H & L7 H 5 B2 rkon 24, 0] AL runtime B8 query &

HWEIZE S

iR el x

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")

3.5.3 EREEMER

RKNN-Toolkit2 H 3 £F Caffe. TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch 4§

IR (R I e, X LAY AR 0 BN 5 YR RO R 1, LR IR 54 R VRS U ]

19




3.5.3.1 Caffe & NEFED

API load_caffe

Faik Tn#k caffe A7,

ZH model: caffe HER M Cprototxt JF 4% 30 1F) FIERKAR
blobs: caffe # 7 () —HEHIHE SCIE (caffemodel JG 450 MF) ATfERE. %S HUH
LLAJ None, RKNN Toolkit2 ¥ B ALA AN 525 S5
input_name: caffe BEA/EE Z AR, A LUBIZSHER €@ MANE LT, T
['inputl','input2''input3'], VEEH4 T H LGB BAL 8 WATARE, #% caffe f2
RIS Cprototxt JE 28 3CHE) H BN E

IR E 0: FAKI
-1: FARM

2R

# MY RTES A IN2K mobilenet v2 A7

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

blobs="./mobilenet_v2.caffemodel’)

20




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
P fnAk ONNX #7Y
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")
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3.5.3.5 DarkNet A nskiEn

API load_darknet
iR N#k DarkNet %Y,
S model: DarkNet #8 3CA Cefg J54%) FTEESAR

weight: AUE CAF (weights JF4R) AT ERAE .

R [AE 0: S

-1 BRI

254N R »

# MUHET H S N#K yolov3-tiny #54Y
ret = rknn.load darknet(model = './yolov3-tiny.cfg',
weight="/yolov3.weights")

3.5.3.6 PyTorch BAEfnEREED

API load_pytorch

ik Jn#k PyTorch 17,

TRFEALEANIIZR (QAT) #iAY, {HFE B torch MUAS BB A 1.9.0 PL L.

ZH model: PyTorch B8 Cpt J54%) BT ER%4E, 1 H 7522 torchscript # = HHL A .

WIHZ

input_size list : SO TR/NS E =1 VA< S I £ 70 AN 1 G (= ' P 17/
[[1,1,224,224],[ 1,3,224,224]13 - A MM, Forb— M A B shape J/2[1,1,224,224],

F AN shape #£[1,3,224,224]. WLIESH,

R [AE 0: S

-1 BRI

256

# MUHT H FNEK resnet18 Y
ret = rknn.load pytorch(model ='"./resnet18.pt’,
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input_size list=[[1,3,224,224]])

3.5.4 #E RKNN ]

API build
Eiiipa IR 28 PRy R 1Y 5 ) S A B, A4 A0 B2 RKININ AR
ZH do_quantization: J&EXEIA AT &AL, {H5 True 5L False.

dataset: ALK IEHHE RS . BT SCRESCR SO 20, H AT DB A TR IE R K
i (pg 8 png #&30) B npy SCHFEEARTE]— N axt X SCAR SR — 17— %

|

jall%

o
a.jpg

b.jpg

o

a.npy

b.npy

WA 2N, WA BB SO A& B, e
a.jpg a2.jpg
b.jpg b2.jpg

o

a.npy a2.npy

b.npy b2.npy
I B A UG S TN S A R
4 npy XKAF4EE Y 4 I, FREH layout $4J9 nhwe.  (FLRYEEA T ML FEH

rknn_batch_size: M HI4IA Batch Z 8%, BRIMER 1. R KT 1, WArLE—
OCHE R o [ B HE 2R 22 it A R s A B8, 40 MobileNet 17 (1) J5145 input 4E)% 9

[1, 224,224, 3], output 4E/Z°N[1, 1001], 4 rknn batch size W N 4 B}, input F4ESE
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1.

.3
E:
:

25 9[4, 224, 224, 3], output Z4EEEAF 4, 1001].

rknn_batch_size BN LIRS —FAERTE NPU ERIHATHERE, (HEISEE
354 1 A A T DA R 48 B B T FiE R

rknn_batch_size FXIE% 7] DA RRMGHE/MERIZE CPU _ETERE, R/ MERL P
B, CGERTHEEKRD, CPUKFHKAT NPU HIFFED) .
rknn_batch_size KIfE RN T 32, AN G AKX S B LMK .
rknn_batch_size B35, A input/output LELS BB, 15 F inference #:
BRI R B R B ARSI input KK/, JEAEERT, H7EZEXREH) outputs 3

ITREE.
iR [AE 0: MJERT)
-1 RN

HIR

# My RKNN A, Jf H gl

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

3.55 S H RKNN A

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

API export_rknn
ik e RKNN BB GRAF B i3 SCfFrp Crknn [5G40 .
24 export_path: T tHAE A SCAF (KA
iR A 0: FHBT)
-1: SHIRIK
R0

# REAL LT () RKNN B ORAF 21 24 FiT B 42 1¥) mobilenet_v1.tknn SCA4FH
ret = rknn.export_rknn(export_path ='./mobilenet v1.rknn")
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3.5.6 fn#E RKNN £

API load_rknn

Eiiipay INA RKNN AR, i fa AR AL BR T4 NPU -0 4T HE PH Bk B RER 45
ANBE TR AS B L T 56

ZH path: RKNN BRI SCAF 4%

R[FHE 0: nEkaksh

S MERI

RGN R -

# MCHHTESAENE mobilenet v1.rknn A&7
ret = rknn.load_rknn(path='"./mobilenet v1.rknn')

3.5.7 FEAIBITH IS

FEAGTRYHEBE B P RE VP Al AT, AU HIR LIS AT I A, BB s AT & CRARM H AR
BEAET & BT RRADAR)

API init_runtime

Eitipa PIEAIBAT I . B E RIS AT (B B (B BfE R, W& ID) 5 PEREVT
IS 75 5 ) debug #23,  BLIRIBCE AR PERE(S 2

ZH target: HFnif-F &, SCFF “1k3566”7 . “rk3568” . “rk3588” . “rv1103” . “rv1106”.

BN None, BIFE PC il TH M, BABYFER & EisfT.

device id: W &5, WHR PCEREZ GW&N, TERCEZSH, W&HN 5T LU

it “list_devices” ¥ H . BRIAME N None.

perf debug: BHATMEREVEAL IS 2B HF A debug #iXl. 7 debug BT, W PASKELE| 4

—ZHPEATR I, AR BRI RS AT R R ). ERIMECA False.

eval mem: B HNNAIPEEA . EANNFATEAEEE, 7TLLE A eval memory
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B RBUS AL AT N I AF IS DL . BRMEN False.

async_mode: &5 R, A FHHERIEE IR, W BN . BEAHERE
ARBUGERE LR =B WRIT R 7P, BB 2 AW far AR 5 HEEE B — it
I EAT S i CABRES — o, 2 )5 IO — Wi ] LARGRE s B S N (R 8], AT 42 T
PEfE. FES PR, BRUGR B HEEE S5 RS E— Wi . S8 BRMEDN False.
H BT ARCAIZ S HOE A SCH

core_mask: WEIZITHI NPU 0o XCHFFHIF 6 5 1k3588, SCRFIIECELN T -
NPU_CORE_AUTO: #/xHBNHERKA, H3sir 4117 WK NPU # L.
NPU_CORE_0: #F/RigfT{E NPUO #%0 |F

NPU_CORE_1: #/RIZ1T7E NPUL #Z%:0 F

NPU_CORE 2: #F/RigfT{E NPU2 #%0 |

NPU_CORE_0_1: F/x[AIiz47#E NPUO. NPU1 #0

NPU_CORE_0_1_2: F/R[FEFH21T7E NPUO. NPUL. NPU2 #%0» |

2RiME N NPU CORE_AUTO.

H BT ARCAIZ S OGS -

iR B

0: FIURIBAT I A58 R 2l

: WIIEAGIEAT I A5 I

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 FEELAFERE R

API eval_memory
Eiiipa SRS AL AR G847 1 3 A7 A A V5L
BRI ATIE 5 PC &2 RK3566 / RK3568 / RK3588 / RV1103 /RV1106 I-.
ZH is_print: & 75 LAKUIEAS 20HT BN A A F B, BRIMELN True.
IR [ memory_detail: WAEERIENL, KA T,

PN S P A7 42 ST T (1R 3k i A St

{
'total_weight_allocation': 4312608

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

}
® ‘'total weight allocation' Bt/ A HH AU [ AT b H o
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® ‘'total_internal_allocation' B3R/~ Hhrhi[a] tensor WAF K H .
® 'total_model_allocation' F/nBIR K AAE 5 A, BVACE A1 ] tensor H A A7 5

Z A,

2RI R -

# WA N A7 A A 1 DL AT DR A

1 example/tflite #[¥] mobilenet v1, ‘E7E RK3566 Figf7TH AT B LUWT

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 i) SDK kA

API get sdk version

ik $RHEL SDK API F1URE) (RIRA S
E: FHZEOTLAERERINBRMAGHLEITHE, B0 RgEmG¥re

RK3566 / RK3568 / RK3588 / RV1103 / RV1106 Ef# .

ZH 7
IR A sdk_version: API FIKFIMAME B, KB RFRFH .
ZHI80F

# 3REL SDK fAf= &

sdk version = rknn.get sdk version()
print(sdk version)
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IR [H] (] SDK 1 Bt -

RKNN VERSION:
API: 1.2.5 (8e94€9¢ build: 2022-04-07 16:04:24)
DRV: rknn_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 IBREEMWK

3.5.12.1 hybrid_quantization_step1

A=A ThRER, 55— B A 1 3 2482 1 /& hybrid_quantization_stepl, T4 Al By
i A S ( {model _name}.model ) . Fi #5 S F ( {model name}.data ) F & {k it B S {4

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

API hybrid_quantization_step1
it ARAE AN SR AR, A ot 7 el P AR SOy T B SR AR AL A
ZH dataset: JLFJZE RKNN #£78 [¥) dataset i

rknn_batch size: JL4%H RKNN 4[] rknn_batch_size 156 .

proposal: ARG EAHINCE & UUE.

proposal_dataset size: proposal 1] dataset [F)5K%(. [F4 proposal Zfg LLEFERT,

FrCABRIN R 19K, W2 dataset B SE—5K.

R [AHE 0: I

-1: 2RI

254N

# 1 hybrid quantization stepl 7=EEALECE M
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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 R EEAE build BY hybrid_quantization _step2 Z /5, 3 H RGN
ZONAERACIOBERL, S F R

2. ZEOMAMENITRE config 18 E K —2H.

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:
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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 RE LR . BSR4 R A2 AR B AT I LA AT S, P ASERE P AE AR B ronn A RS 2 1)
RIS, DS PRAER AR 45 R IER, AT BCmIS AT IR RS BE )i e A PRI R AT B X AU 25 L
HEE DU AR s AT I RS PEHE R A D5 T 4 HORS ) R 2 ) S D AR A B 56

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

“fple A7 B45 R IEH R IRIESS S “ BB R IERIRTR, H P RRZEAEM A rkan
¥ 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 B AR S B AE rkon (Y config IXANE ML, RN AEFUA rkon () APT LA /D3
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

38



input_size_list: load_tensorflow / load_pytorch M%7 &l shape 5 5., WARMLEH AT
U R AR 25
inputs / outputs: load_tensorflow H4 A 35 {44 FK,  [FRE Q0 AR INC B AR R o 3 BURR 1
HEFRSE R
inference # NS ¥ rknn [ inference 2 HHIA S, FEAHE inputs 1 data_format. —
HEAE python M5 T, PG BE #6281 cv2.imread 2B, AN 55 B0E & 2 ov2.imread $2EL A &
%40y BGR, WIHFEIAREA NN BGR (WIKHAM1Y caffe B89 U] LA B Fkt 52 B i) ]
QB A% 45 rkon 1) inference £ 1V HEAT HERE ;1040 2R BRI B AL S N v RGB, U id 75 22 H
cv2.cvtColor(img, cv2.COLOR_BGR2RGB)¥ 5 4 5 5 RGB, A W] LA% 45 rknn /] inference #%
FUEATHERE . 34, @I cv2.imread SHL I EMEEHE K layout Jy NHWC, [ data_format /178 IA
fE9 NHWC, HIIEA 75 Z % & data_format Z 3. 1M 4n SRAS AL ) fm A\ Hedls AN 285 ev2.imread B2HL,
SRR Y Y B0 20035 4 2R Ty N\ EHE ) layout R B I data_format 28, WURERIGHGE,
FARIEH: RGB Iy S5H AL %A RGB Iy — .
ZHECE A RIREEZWIAT, RIRZH P L “fple BAL” fyh 45 AR 1 3 2R
HAA IR -
a. i 5 AR A Y 7E 5 UG A AL () HE FEAE A N AT, A caffe B AE 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. AR AAMEAIAE rhnn-toolkit2 (4 FRAE S T HEAT HERE, 310 75 B A 5 AT — D IR LI AR
WANEE, JFEE fple KHERTTN (rknn (1) build ) do_quantization %4 False) , [d
I init_runtime [ target 2= £ A 20 B 501X Y None, I {8 H 1) rknn-toolkit2 P4 B [#]
simulator SKHEATHERE,  [AREREHEER 1) 25 RARAE T K
c. XFTLLFIKHEFEMEE R, WURE B —5 (G DUHRSZEER A — ) |, $ Bk
R P TS AT )
d. WERGERA—F, B ERSHRE B
MR\ ERSEBCE TR, RIS AT RE S 7 F 0 P35 S0 i) &L
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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

—MRAER E tknn X R % B verbose Z 404 Debug’, NFTH rknn-toolkit2 [ debug #2,
FRUGE AT 23 rkon AU EOS FE PR R A H &, AR H H BB “check results” 145 R

(REZAPE HRREERS) , wf LA R — A D IR B 8. AR e e 7 %I, BediRe st

IS RIRALE R H B SR AL HST NPU BT 2 M A e o 3 Ff 7 3248 I 2 rknn-toolkit2
WERIR AL AT R A, —OE A TRIEE AL I B, A R AR ¢ check results” H %
H AT AR TEVE R L I R, B AT DA R —Fhoy

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 AR HESL T A AL 27 240 25 AR TCVER 575 (— MO R SZARUEAR T 0.99 F71E
DYAR—E, KT 0.98 JUT I LUANZZ4 Rl R4 R 1), M Reid g L — 5 S8 E iR,
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 LAX RIS T VERE, (HRG AR 2, R RIE &/ 800 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 # 11 do_quantization % Jy False ) HJiz & 77 XK A E 16-bit = 1k .
(asymmetric_quantized-16 H AT AAE AN SZHF, asymmetric_quantized-4 7E rk356x FHASZHR)
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 = H R IERRLE - a0 Rk 5 7 A SLhRilE 2 5 K — B 2R,
JUIRT g 2 Y BRSBTS B A i) AL, e A IR AR BB 2 B D A e SRS . (— & $E 50~200
i) .
AR A “BAEA” SHIE W8, — BT DR R AR IRIAT
1) BT “CRACBIA HEEL, SRR AT A0 45 RS AR B R O SR GG FRAE L R A Y
SR AT R, WMRS R ERA LR K, WA LLIANJY quantized dtype .
quant_img RGB2BGR Al dataset 43 A T iR «
2)  WEREEREFREREBK:
a. U quantized dtype BLE M 4-bit ik, MW LIMEIK quantized dtype 45 = ELAF () &AL
AP
b, AE AR A A ON B B 5k U2 BGR (£ LT caffe B RS g AT LB 2
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.  ATLLSefE ik EEHT AL (dataset.txt FFR B —4T) , B i Al ok B 15
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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 B T 210 (dataset.txt R —47) , MBI AT LS fEHE 2
IEHRFEAT B, TRASRE S 2 50~200 5K /547

i ERIEARA L G, A LR R AT RE DT DL 2 R, A LR T e R L IE 2 AN
g, AL TR ET RATE (ESENTNE)  HNZAS I ESIR 2 RIRIE 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
EEEH PR, 4352 Per-Layer / Per-Channel, X3 T rknn ) config # 1 B[] quantized method
¥, BENEEFELS N, 552 Normal / MMSE, Xt B T rknn [ config #% 1 B )
quantized_algorithm Z4{. *LIEWIT:

1) Ws S 2 Per-Layer HIEAL T, W LASCN Per-Channel HIEAL 7%, —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)  WEA VA E O Per-Channel , {FURS FE I A2 ToV20 /2 223K, L AT LR &40 B0 B 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 IR, RS BRI RARAR, T R BN 4L Op X I 1 B LRI A KT, 1B
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 AR P A OGP RS BEREAT 20T, R R I FORS 1 R B 12

2) MRS, JRIREERZ % tensor () name 5 AR & EAL KN E S .
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3) SERURARAKIBE, MRS Ol LGRSl RS B 2 s DR B H AR (1S
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
A, (B RAERIE T rknn ) C AP S FEREAT HERRMRNT , 20 % BURS B A8 B AR AS X 1 i 7L
H B ol 1) R S R — A A, — B2 A rknn (57 C APL AR AR A 5 1) L 3L, Bl imdm A
HARANS BT SR B A S A FEARRD AR S A — Pl AR U 1) Runtime (1] bug F30.
B K e R, FATTAT LA Seid i LR D SRR HE AR S ) Runtime 14 i) 5

1) (ERCE M EROIRIA S SO T RS E T 52 4L RKNN C APL R4 6,744 TH4
WA, 1 FH rknn-toolkit2 #% 4 rknn £ 5 15 & init_runtime ] target Z4L, Ul target="rk3566°,
FEAGAR FIE I usb R pe b (53 3.2.2 AT, SRS HEAT HEAR IR b A HE 2 45 R 2
BHIER. (RO I3 AL NPU BE (4, T LASE AT RS Bl as s g e 4 —
Q)

2)  WHUPER 1 EHERAE R S R UK, R ARIE i E ARG 1 runtime S8 1T 2%
BERLAELE bug, BRI AT LA FRE FE 43 BT 1042 U EAT runtime O (R4S BEAG A, RFRRE
accuracy analysis [ target Z5(RI ], U target="rk3566°, accuracy analysis il Ff] 5¢ )5 £ i
R R R T 5 3L, 0 SR R B runtime (945 55 07 B EE 2 0E W B 2 57,

SRR AT DR 20 M 45 8 DR R R S 4545 B Ot NPU HIBAEAT 1B
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TR IR E A ) R, D) a) S E P R A rkon ) C APL TR AR C/CHRIB A, X
i P 5 EAT IR G N rkon [ C APT (942 DG B 52 G B B A, DL AL AT AL BRAN 5 AL BRI
TR IE (EFESHEMBEIRETES 30 . T rkan [ C APL {918 F 5 B W) 5015 25 54 41

% rknn_api FJSCRY .
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