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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 .
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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

vE: 5 CH RK3588 4tk RK3588 / RK3588S.

1.3 EHES

RKNN-Toolkit2 & —MEE-F &I KEMN, CXRFNEIERSGD N :




® Ubuntu 18.04 (x64) KUl L



2 RGUKHIHA

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

BAE RGURA Ubuntul8.04 (x64) VL -
Python fix A 3.6
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-x.x.x-cp36-cp36m-linux x86 64.whl

3.1.2 3#id Docker &5 &

7 docker LA FERAL T —AN ST B T FF R A Docker 821%, H R 75 Em#kiZ 85 1% R
Al B3 8 RKNN-Toolkit2, ¥ FH 7k :



1. %% Docker

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

2. G
PAT LA N a2 a4 -

docker load --input rknn-toolkit2-x.x.x-cpxx-docker.tar.gz
INERIIJG, AT “docker images” 74 BEHS 7 2 rknn-toolkit2 FIFAR, 1K -

REPOSITORY TAG IMAGE ID CREATED SIZE
rknn-toolkit2 X.X.X 4f6bac6686d8 1 hours ago  5.34GB

3. BTG

AT LA T A 21247 docker Hif%, 1847 /54 NBLRIY) bash FhE .
docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb rknn-toolkit2:x.x.x /bin/bash

4 examples fUESBLES 3 Docker FR355 AT N “-v <host src folder>:<image dst folder>"

ZH, .

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

4. 1847 demo

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

3.2 RKNN-Toolkit2 1% F

PLR VEEHZS H 2513 35 N RKNN Toolkit2 )48 FH R AR


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

321 PHE—: BREBITEENSLE

ZI 5N, RKNN Toolkit2 iZ177E PC b, B B IS 17 R
RIERAY R A, %5 X WA T 5 — 28Ry RKNN #A,  Bll Caffe.
TensorFlow. TensorFlow Lite. ONNX. DarkNet. PyTorch Z5#%%; — /& RKNN #, Rockchip /]

LHEA, RSN “rkon” .

3.2.1.1 i8473E RKNN %

IZATHF RKNN A7 5 RKNN AR K X0 E T, BEAT MR B s R 8 e/ A A T

i 22 SR AF RKNN B E i RKNN A7 . %375t T RKNN Toolkit2 [ 5¢ 8 AE HAL 0 K B PR :



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 8 ¥ £ Rockchip NPU *F- & £ 4% RK3566 / RK3568 / RK3588.



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

s RKNN #AUE | NPU 4% Fi247, FA NPU B8 EIREUERSE R, PERE(E B 5.

B, TESEMEL T AN PR

1.

3.2.2.1

BRI AR 1) USB OTG 3&E4: 3 PC, I HIE# 1R 3 % &, BI#E PC 11 F§ RKNN-Toolkit2
[ list_devices 4% N W] S BIAHM B4, R TR D RINE, 20 3.5.15 &5

1 init_runtime 2 N6 (2 17 R B0 75 48 3 target S0 device_id S8 H ¥ target
SHCR BRI, RTAIE Y “rk3566”  “rk3568” . “rk3588” . 4 PC &
BRI, ETHERE device_id 28, MIR&HRT, B&AH S B list_devices 4

H&E#, .

all device(s) with adb mode:
VD46C3KM6N

VIR AT I A S A ] 2

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

# RK3568
ret = init_runtime(target="rk3568', device id='515¢9b401c060c0b")

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

FZ1T9E RKNN %]

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

SRR B, RKNN-Toolkit2 T H F# FHRFE AyE R FH IR = — (W 3.2.1.1 &) .

3.2.2.2 1217 RKNN &%

iZ4T RKNN MR, AT B SRR AN S5, AT B0 3 RKNN A, HAdH 7w

FEan ~ 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) 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

G RKNN ¥R, LAFJia1E RKNN 45

v
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} %

v
( AT )

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

VL, R b A O RKNN R AT HERE .

3.4 7P

PLF 72 N %K TensorFlow Lite 1584 (7R B ACAY  (1£4H 2 W, example/tflite/mobilenet v1 H3K)

WHEALE PC _EATIXAMI T, RKNN FELE LRI FisdT:

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 1 in range(5):

value = output_sorted[i]

index = np.where(output == value)

for j in range(len(index)):

if i+j)>=35:
break

14



if value > 0:
topi ='{}: {}\n".format(index[j], value)
else:
topi ='-1: 0.0\n'
top5_str += topi
print(top5_str)

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")
ifret |=0:
print('Load model failed!")
exit(ret)
print('done")

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

# Export rknn model
print('--> Export rknn model')
ret = rknn.export_rknn('./mobilenet v1.rknn')
ifret I=0:
print('"Export rknn 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()

15



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()

Horbr dataset.txt 22— LS A B B8 A B SCAR S, B W FRATTHE example/tflite/mobilent v1

H3x T —iK dog_224x224.jpg WK J, A XN dataset.txt AU
dog_224x224.jpg
demo & AT HE R TN B 4 H A T 45 2R

[156]: 0.93310546875
[155]: 0.0555419921875

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

3.5 API 4R

3.5.1 RKNN ¥k B3 RBEK

7EA# F RKNN Toolkit2 A APL #2C1H, #RFE 251 A RKNN(O) TV #) 4646 RKNN X 4,
ANTAE FH 200 R 3 I FH 200 R release() /7 VEREAT R TR

HIUE L RKNN X 4k, A] DL & verbose Al verbose file 2%, LUTENE4HH EER. Hi
verbose ZH 45 € & T AL A EATENEA HEE S WK E T verbose_file 241, H. verbose &
HUEH True, HEME BIEKS 21ZSHERE MSCFT

SN

# FELE HEE Bl 25, JF5 £ mobilenet_build.log 3L

16



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

rknn.release()

3.5.2 RKNN BRI &

TEMZE RKNN A 2 |/, 75 B iRy g T @iE 18 . =168 RGB2BGR # ¥, =35 HY

SFRCE, XL RAE A LUE config $2 HIEATHCE .

API

config

Eitipo

BEBMNSH.

mean_values: IAMIBIME. SHH&E—NIER, FIRBP AT —AEZANBE TS
x, ZEAGEBIX R ZANTHIER, BT HIRMKE S %5 A EE S —8, Flan
[[128,128,128]], Fax— MK =Nl iE FE 2 128. Wik quant_ img RGB2BGR

PEE Y True, MARSGM RGB2BGR 4, F s -

std_values: HIAMIA—E. SHRRRE—AFIE, FIRPEAT—AREZNT—1
HFHIR, ZEARBM R ZA TR, GAF IR S ZH N s 58—,
BIUN[[128,128,128]], a1 B — AN = AN B I E 8 2 {E 5 FERRBL 128 4
A quant_img_RGB2BGR % & % True, LG RGB2BGR 4, FHg 34 {E AR LA

H—1L1E

quant_img RGB2BGR: FE/~{EMN#E &L EUE I & 7 75 2256/ RGB2BGR H#:4F. Bk

WME N False, WA 2N, WHGIREE K, U[True, True, False].

A E — R HIAE Caffe BB I, Caffe PRSI ZRiNS K 2 206 Je Bl 4R B R 47

RGB2BGR ##, B 7 2245 1% B WM True.

H4b, G E FHEA G RN jpe/ipeg/png/bmp £ 3L, npy # U £ 20K 1%

Bo &, [H 4R % A\ BGR i, npy tH75 %4 BGR #& 2.

ZHEENATEEANBR (buid #0) EMEARGHEANREE S
(accuracy_analysis #1) , AR ERIERAN RKNN R G, Fkin RAER

17




BNN BGR, WIZEHH toolkit f¥] inference B, C-API ) run R 2 v, FEHFIERE
AKIE&EHE S A BGR .

quantized_dtype: = A KA, H AT KB E 4 FK M asymmetric_quantized-8
asymmetric_quantized-16, ERIA{E N asymmetric_quantized-8. asymmetric_quantized-16

H ATARAS AN SR -

quantized_algorithm: tH5E&E— 2 M EASHI RHK BT, HASCRFRELE
%4 : normal [ mmse, FKINE N normal.

Normal B AL RRF mUR B ER, BB E — BTN 20-100 5K f, HE2H
TR ER DA DRI

Mmse EALFZH TR EART7, #EZBIE, (287 2 normal A A &
RIRERE, 77 BB & — MR 20-50 TR AT, F P 0 n] DU S AL I (] A0 &AL
Hn AT & 2 .

quantized method: H A S £F layer 5{# channel.
layer: /2 weight A —BEISHL:
channel: 2] weight M EANEIEE A —E B8

I 5O channel 2 H layer /&5 5 5, ERIAMECA channel.

float_dtype: ¥¥miEIEHEA, HEISCRFREIR LA A floatl6, BRIMEN floatl6.

optimization_level: MRAEALZEL . JHIIAE AR IACEEDL, AT DL I AE 70 B4 i
RURE O RE AP 2L N o S AN BOMEDY 3, FTIFRTA AL {508 2
B 1 I 5GP — B0 T BE 0 AB A R B 7 AR S AR I, (B 0 I SC T
AL .

target_platform: #55& RKNN #5412 BT WA H brots v ~F 6 4E i . H AT SR RK3566

/ RK3568 / RK3588. iZZHIKMH K/NE AU .

custom_stirng: ¥ 1 H & LFFFH 5 B2 rkon B4, T LLLE runtime B8 query &

WEIZE S

R [AHE

x

18




ZEIGN 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'")

353 EREME

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

R (R AR e, X SRR AR IR BN 5 TR LA 1, DU IR B T PR ]

3.5.3.1 Caffe A NEEEO

API load_caffe
P In#k caffe #AY,
ZH model: caffe M SCHF Cprototxt fF48 CAF) FTTEESAE

blobs: caffe BE% i) — 3 I EIE Xt (caffemodel JGZ5 ) FRAERIE. 1ZSEEH T

PLA None, RKNN Toolkit2 K fifi /L4 AN B 25 254

input name: caffe BEAAFTE Z AN, 7 DLB %S508 @M AN E AT,
['inputl','input2''input3'], VEE 4T H Z5ERMAL 8 WAl ARE, 1% caffe £

B F Cprototxt J5 4% SCHF) HBNZAE

R [AE 0: AR

1 BRI

254N R »

# MY RTES A IN2K mobilenet v2 fR 7Y
ret = rknn.load_caffe(model='./mobilenet v2.prototxt',
blobs="./mobilenet_v2.caffemodel’)

19




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]])

3.5.4 & RKNN ]

API build
it RN AR T S5 4 B AR, M XS MK RKINN AR A
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do_quantization: J&EXEA AT &AL, {4 True B False.

dataset: EAKLEEE B HASCRECA SO, HLP A) DB R )

B Gpg 8¢ png #2058 npy SCAHFEE AR AR — A axt SO . SOAR O B —4T— 4%

jall%

WG E. W
a.jpg

b.jpg

%

a.npy

b.npy

A Z AN, TAEAN SN B (1) SCA 25 A% B, e
a.jpg a2.jpg
b.jpg b2.jpg

&

a.npy a2.npy

b.npy b2.npy

T BB AR S TN R A I E R

rknn_batch_size: FAI4IN Batch ZE0R%E, BRER 1. WHRKT 1, WArLAE—

YA B A ] I 2R 2 ey A\ P B A 25, 40 MobileNet #2784 (1 J 45 input 4EZ 0y

[1, 224,224, 3], output 4E/% M[1, 1001], *4 rknn batch size %4 4 i, input [)4EfE

A5 °K[4, 224, 224, 3], output 4EFEAE K[4, 1001].

H:

1. rknn_batch_size FITHEIALRT—RIKEE NPU ERHATHERE, EHNLEE
3840 P 2 T E LU R 38 o B R S 3

2. rknn_batch_size FITREE T LARKE/MERIZE CPU L ITE#E, R/ MEEF
iR, GERTHEEK/D, CPUKIFF# KT NPU KIFFED) -

3. rknn_batch_size FEZE VN 32, @HRNFE S AR S BERE R

23




4. rknn_batch_size E3US, A input/output £ LB, 1 inference H
BRI FER BB input BIXA, JFRAER, HEEXRER outputs 3
fTRbE.

pAEI ] 0: MJERT)

-1 MR

2B

# F%E RKNN #8Y, Jf B iEfb

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

3.55 S H RKNN ]

TR AR TR ) RKNN BEARLE I 1245 F ] AT A7 i RKNN BRSSP, AR AR 8

API export_rknn
iR 4 RKNN A G A7 245 € 3 Crknn J540) -
ZH export_path: T BB SCAR ) B A2
IR [A{H 0: FHT)
-1 FHRK
2

# B R ) RKNN A8 ORAF 2124 BT B8 42 1 mobilenet_v1.rknn ST Hp
ret = rknn.export_rknn(export_path ='./mobilenet v1.rknn")

3.5.6 hn#E RKNN A

API load_rknn

i) hnE RKNN 8. hng f5 iR PR T2 4 NPU G AF3E AT HEBE B3R U BRI 55
AN F T RRLADL 25 B0 B2 0 BT 45

ZH path: RKNN B SR ERAE
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iR B

0: nEkaksh

Sl NERI

ZEIGN R -

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

3.5.7 HIEHIBATRS AR

FERERYHE R s PR REVPAG 2 B, D AUEWIIRILIZ AT IR L, MR is 1T & (AR H AR

AT & B AR DA

API init_runtime

ik VIS AT IR R . B RIS 1T i & 5 8 P &E R, )& D) 5 MEREVT
I 2755 debug B,  DAIREUE VAR PERE (S R

e target: HFRELET&, S “rk3566” / “rk3568” / “rk3588” . BRil Ny None, HI7E

PC fi fl THIY, BARERIAS LIs1T.

device id: BEHHT, WK PCIERLL GUAR, FHERECILSE, widiT i LUE

it “list_devices” ¥ E . ERINMEA None.

perf debug: BH4T MEREVEAL IS 2 5 HF A debug #iXl. 7E debug BT, W PASRELE| %

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

eval_mem: & HHANFIFEBEN. FEANFAIFAAEAE, FTELAA eval_memory
LRSS IE AT IS (1) N AR A L . BRIMEL S False.

async_mode: & IR, HAHERERE OO, B OBt B RN R R AHERE
ARBUGER LR =B B WRIT R 7P, B8 2 AW far AR 5 HEEE B — it
IR REAT, Bt CABRER —oioh, 2 Ja AORE— ot m) LARSRE 5L LS AN R 1e), - AT 42 T
PERE . DI, R UGR B HE R AR A E— Wi . %S HIERIMEDN False.
H B ARCAIZ S HOE AN SCFF
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core_mask: W EIZATI ¥ NPU %00 CHFHIF 64 13588, CHFHIMCEWIF:
NPU_CORE_AUTO: F/xHBNHEER, HIsiTE S W NPU #% L.
NPU_CORE_0: FE/RiZ{T{E NPUO #%.0 b

NPU_CORE_1: F/RigfT{E NPUl %0 b

NPU_CORE 2: FE/RIZ{T{E NPU2 %0 |

NPU_CORE_0_1: F/x[AK 5474 NPUO. NPU1 #Z0 |
NPU_CORE_0_1_2: F/R[FEKHZ1T7E NPUO. NPUL. NPU2 #%0 |

RINME N NPU_CORE_AUTO.

H BT AIZ S B A Fr o

IR [ 4 0: WIAHWISAT I ST R Ty
-1 WIERIBAT I AT 2R
ES LU
# HIIRLISAT IR B3R
ret = rknn.init_runtime(target="rk3566")
if ret 1= 0:
print('Init runtime environment failed!")
exit(ret)
3.5.8 HETUHEH

FEREATRERIERE AT, A ZISE 2 BN — > RKNN A

API inference
ik Xt 4RI R BEATHERE, IR [Pl HERE S R
W RKNN-Toolkit2 I2177E PC b, HHJIHEWIZ AT IR LI 1% & target 4 Rockchip NPU
B, BRNEBAE T & g R,
2 RKNN-Toolkit2 i&177E PC £, HWIMHAIBITHEER % H % & target, 152|102
AR PERLAES B S .
e inputs: FHHEFLIGHMIN, W2 ov2 MIAIE P . X ndarray list.
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data_format: ##EHEA, FTLUALLRE: “nchw” , “nhwe” o BRIAMEN “nhwe”

Har H 3k “nhwe”

inputs_pass_through: R4 A& 1545 NPU 2Kz, @AM, R A L4 NPU
WA Z A, THSIMABATIRIIE . b5 2R B, Ao X
Bl RASHIMEARA DA, tWnEEES% input0, AEAL inputl, XS
EA1, 0] BRINE A None, BIXTFTH M AZEAE A%

R [AE

results: HEBEZE SR, SKAYE ndarray list.

ZEIGN R -

XT84, Ul mobilenet v, AAGUITN (EEEARILG S example/tflite/mobilent v1) :

# T B R b AT HERE, 183 TOPS 45

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

) TOPS 45 58T .

[156]: 0.93310546875
[155]: 0.0555419921875

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

X T H kxR B R, 40 ssd mobilenet vl , AL S W N (B AR L S FH

example/tensorflow/ssd_mobilenet v1) :

# AP X I REAT IR, 152 H ARl 45

ot o h

example

R A AR R R (YRS HE R E R BENLAE B, BT BLR B AT IR
BEILES O G ARD -
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'._ -‘ h.‘-
=] =)
e ) ‘.—Jh._d

i

-
- "

R

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

3.5.9 PHEBERIERE

API eval perf
ik PP RE .

iR IEAT 7R S PC HEHE( RK3566 / RK3568/ RK3588 . WS WIME40IE T ER B I}
¥ & perf _debug Jy False, WIZRAG M 2R AEM M Fig 4T S mE; R & E

perf_debug 4 True, B 1 IR [LEI[A]Zh, 300 3R 0] — JZ R FERS 1500 o

is_print: & HTEIEREE S, BRUMEA True.

IR [E{E perf result: PEREEE (FRFEH)

254N

# R BEREAT VR Al

oooooo

oooooo
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3.5.10 FEEAEERIE R

API

eval memory

RIS AERE (1 6 384T I ) A A7 TG 100

R ZRIEATAE 5 PC EEHEMK) RK3566 / RK3568 / RK3588 |

is_print: 275 UVERE SITEIN A IGO0, BRIMEDN True.

memory_detail: 19 fF AT IL, FR T,

PAAE A P A7 DA% T A% 2t R A il

{
'total_weight_allocation': 4312608

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

}
® ‘'total weight allocation' FBt3Ra A AL E 1A AE 5 H

® 'total_internal_allocation' F*Et3R/~ LAY Hrh[] tensor WAE (5 H .
® 'total_model_allocation' K/~ BM N AE 5 A, BIACEFIH[E] tensor F A A7 5

Z A,

ZEIGN R -

# PRI A LA R DL AT VR Al

1 example/tflite Hf¥] 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

it FREL SDK APT IR A
RO AE R R BRI AL BT R, Hixdk O ReeEmEs-rE
RK3566 / RK3568 / RK3588 - 1# .

ZH e

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

254N R

# 3REL SDK fiAf= &

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

I [Al ) SDK E 5T

RKNN VERSION:
API: 1.1.0 (e3000ff build: 2021-08-19 18:03:18)
DRV: rknn_server: 1.1.0 (6d07b2c¢ build: 2021-08-13 16:36:43)
rknnrt: 1.1.2b14 (99b248b7@2021-12-02T11:10:04)

3512 IREEWK

3.5.12.1 hybrid_quantization_step1

AR & E DI RER, 25— BOA A B9 3 244 12 hybrid_quantization_stepl, -4 Bl 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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B
[

AR N S AR A, A peoxet B i B A R SO G B SO R RS A

W
=

dataset: FEALALIEEEMIBHEEE . HATSCRSOASC G, AP AT DEE A T RE R B

B Gpg 8¢ png #2058 npy SCAHFEE AR AR — A axt SO . SOAR O B —4T— 4%

F

(il

HREE, .
a.jpg

b.jpg

o

a.npy

b.npy

rknn_batch size: UL4%H RKNN 4] rknn_batch_size 156 .

proposal: ARG EAHIECE & UUE.

proposal_dataset size: proposal {1 1] dataset [F)5K%. [F4 proposal Jfg LLEFERS,

FrCABRIA R 19K, 2 dataset IS —5K.

R [AE 0: &I

-1: 2RI

254N

# 1 H hybrid quantization stepl j=EEALECE M4

3.5.12.2 hybrid_quantization_step2

TR A E L ThRE A il RKNN AR, 32 & an R -

API hybrid_quantization_step2
it B i B S BB EAGEC B RR IEBE R N, RS
L) () RKNN 3
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model_input: Z— A B IG A SO, T2 “ {model_name}.model” o 4 KA

N

N, b

it
W
£

9
3 o

data_input: ZF— A RINECE XA, FEW “ {model name}.data” . ¥R N FIF

Fi, BIHBHL.

model_quantization_cfg : £ i & ok 5 B R B B B ST, B W

“{model name}.quantization.cfg” . HIFERACHFRFE, VWIASH.

R [AHE

0: FIh

-1: 2RI

254N 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')

3.5.13 B ESWT

G DD RE AT A RACHEEDE A R R S, AT R .

API accuracy_analysis
EiEiba HEFLIE AP, AR dump H 45— 2 tensor #i#fs - 25 dump HHALHE p32 AT quant
PR RIS PR, TR ARE .
E:
1. %O XA build BY hybrid_quantization_step2 Z /5, 3 H RGN
ZRNIERKERL, B4R
2. ZEOMEAMEAT RS config F1#EE K —2.
ZH inputs: 1% (jpg/png/bmp /npy %) #4% list.

output dir: FrH H3, A RIBECRAAEZ H & CBRiNHE B4 N “snapshot” ) .
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IR BAT W B target, 1E output dir R

® simulator H3x: (RAFENEMBALE simulator FEBIZITNE—ZHER (2
Y float32)

® golden HE: PRAFEENTF SUBAYLE simulator 588 M ORI B — Z R4 R,

®  crror_analysis.txt: iC3% 7E simulator &R ALEALE EIZ17TH & — 2145 R 5 golden
T RS ALE PR AT g — R 45 R R TZEE B (entire_error cosine) , PR AL
BERLEL b — 2007 A AR NN, S TR SRR A LR

(per_layer_error cosine)

WA B E target, JITE output_dir B2 L4 -

® runtime H3K: (RAFENEMBAAE NPU FRBEZITH G —ENER (DL
float32)

® crror_analysis.txt: fE BRI FEN R EEA F, &l s EAEAYALE simulator
FRBEBITNE—ZME RS NPU LR EETH G — 2R RZEE

(entire_error cosine)

target: HFREH TG, SR “rk3566” / “rk3568” / “rk3588” , ERil N None.

AR BLE T target, W RFREX NPU IZATIEE— 2 4R, IF3EATHRS BE M 04 o

device id: W &dm'T, WH PC EHL G W &N, TERECIZSH, w&%w5 0] Ll

it “list_devices” ¥: 15 E . ERINME A None.

I [l 0: )
-1 R
2R
# 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')
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# 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")

# Build model
print('--> Building model')
ret = rknn.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 1= 0:
print('Accuracy analysis failed!")
exit(ret)
print('done")

......

3.5.14 FREHEEFIER

API list_devices
iR Il H O RK3566 / RK3568 / RK3588.
e Har &R PR ADB Al NTB. 3 RK3566 / RK3568 / RK3588 7 #F
ADB/NTB #3022 15 8 JE I B (R A AT T R A ST 2 — RE 11
ZH e
IR [E{E IR [A] adb_devices 4| F 1 ntb_devices 5113, MR BE N, MR EIZ513
20

from rknn.api import RKNN
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if name ==' main_ '
rknn = RKNN()
rknn.list_devices()
rknn.release()

AR [ PR B35 ) RAF B R

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

all device(s) with adb mode:
VD46C3KM6N

sfe sk she sfe sk ske sk ske s sk sk sk sk sk skeoske sk sfeoske skeoskoskoskosk ok

E: ERZREN, FERIEEMNOEREBLE 2K, TUKIIRMR, FEREER
R

3.6 MK BHE

RN 2 ) LR — AN D5 AT HE R, — IR B S E HE L, 55— T R fimis
ATEPRE FEHRA . BB 45 BB R MRS AT I IR A ORISR, Py DAHERE P AE AL B rknn A5 ASRE FE 1]
AR, DUSE RIS SR IR R, FRREAT R AT AR B B HE A . DR BT TR B R A DLA5 H E
HEEE DU AR S AT DR FE AR 2 A7 T 4 HORS 1P AR 2 R L DA A BT 56

T8k, JAWTRG FEE AT AR B Y AR s2 BB A N B AS BRI W, (B AR T R AR R ARG S
AU A S, FIWTE BES HLIE 2 193 S A B BER AR AT I0E . 249K, 78 N Ibks [ i E A i
RErh, W] DAY A A AR S ERB SRA DR E R 15 A B0 K o

3.6.1 HUBBEHE

DL 45 8 SR 10 L A R o TR HE B A R K AT B, DR B 22 Ok PC L simulator #EEE 15 .
rknn-toolkit2 2 fit AR HHAT RALKILE RS, PILAE 2720 00%f “fple AAL” DAL “ i ”
BEATHEEE b bre T “fple L7 S RICWFEIMEZ “ BB KSR IERITTSE, Bk 2777
AR R L RN, — R HERE P RERS DL SR IRAIE “ fple B fIERETE . IR 2> “fpl6
BRI DA R AR RS R i) B A SR AT PR I I
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3.6.1.1 “fp16 HA” F1E i EHE

“fpl6 AL (L5 RIER R IRIEE 8 “ AR G IEMIORTEE, MM R B EAEM A rkon
(¥ build % I, K do_quantization Z %% B N False, EJFT LUK FUAHE R GG “fplo ALY
IR “fple B a5 SRR, W FR AT LT HEA

1) ACE R

BRI C S B 2 P 7E rkon 1) config XM L, [RIN#E HoAth rknn (1) APL B A7 /D)
EFE, HEHFAREANLERSEM IR, FEa5 “fple BIAL” KR i ¥ 24
e

mean_values / std_values: 80— LS50, i Tl (RICATE LGRS F I S50 F .

input_size_list: load_tensorflow / load_pytorch {14 A5 &1 shape /5 5., WA EHRBES S
BUH IR HE R 5 R

inputs / outputs: load_tensorflow H4m A T {44 FR, R0 SR INC B AR R o 3 BUR R 1
HEFRZE R

inference O S #(: rknn [ inference # N HIASE, FEAHE inputs M data_format. —
FAE python 35 R, S HHE#5E 5t ov2.imread H2HUK, Rl 75 B &2 ov2.imread X ]
%408 BGR, WIHEIAREAI RNy BGR (WIKFAM1Y caffe 80 MU ) LA B Hkt sz B
R B AL 4 rkon 1) inference 42 I MEAT HEFE . 1M 1 SRR SRR AL (K 40\ v RGB, T I& 75 22 9/ A
cv2.cvtColor(img, cv2.COLOR_BGR2RGB)¥ BE E#i #  RGB, A 1] L& 45 rknn [ inference %
AT HERE . 5341, 83 cv2.imread B UG E A T layout 3 NHWC, [K]79 data_format HJERIA
B8 NHWC, Rl A 77 224 & data_format Z-85 . 1M 4 A AL (1 4 A\ A2 i3 ev2.imread B2HY,
SR Y Y S0 20035 4 R T iy N EHE ) layout R B IR data_format 24, WURERIGHGE,
FLORUE I RGB N7 518 1% A\ RGB i 7 —5.

ZHECE AR EEZRIAT, RIRZ A B “fple AL fay th 45 AR 1 3 R
HAA IR .

a. 5 AR AR 7E S GG AR AL () HE FEAE S N AT, A caffe B EEAE ) caffe_bvle mX

opencv_caffe RIFATHERL, pytorch A5k {8 H pytorch HEFEAEZLFEATHERE, pb Al tflite 5
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5[] tensorflow BEATHEFE, onnx {1 onnxruntime #E47HEBE %, SR J5 44 HEHR 45 SARAE T oK

b. AR AAMEAIAE rhnn-toolkit2 (4 FAE S T HEAT HERE, 310 75 B A 5 AT — D IR LI AR
BINEHE, JFRE fple MR 20 (rknn (1 build ) do_quantization ¢4 False) , [d]
IS init_runtime ] target 2 %A BP0 & 80 y None, UGN {5 A ) rknn-toolkit2 P B )
simulator SEHEATHERE, [FIREKEHERE I 45 R ARAFE T K

c. XTLLPRIKHEFEMSE R, R REBO—5 (T DA RSZEER R — ) |, $ Bk
T B RV 1)

d.  WREGRA—F, E RS IE.

IR EIRSEICE TR, GERIIRA B AT R R0 F o P33R S 1)

2) 7 Eo 3 i A B S e R

X F 53 ] A5 07 Fm I A bug A%, (HE HIBERARAG . — RAERE A s DR AT X
AT HER

— MR TERIEE rknn XF G0 % B verbose Z N Debug’, NFT I rknn-toolkit2 [¥] debug #5K,
FRUGE AT 23t rkon ARG O FE PR R A H A, AR A 1 H BB “check results” 145 R
(RIZAAE SRKIREERS) , o LA e R — A BB I n B e e 7%, B e
LSS R R R H B SRR A NPU FIBAIEAT 4347 it o 3 P 77 2445 T 12 rknn-toolkit2
AR BB LA T A A A, —RIE S T ARIEE L1 R, A R AH S “ check results” H &%
H AR TEVE R A 10 R, AT DAE R —Fhoy

53— R0 07 I RIS AR P RESRAS SR A B 7E SR AR AE SR R (K5 — 2 4 0 B, X AT LA
ffi FARS P2 40 M2 11 dump HE 9 AR ()6 — 2 golden 455 (dump H! ) golden 45 52 rknn-toolkit2
WSS H MR “BAE” D, IFS5EIANESS T AORIRL A 24 HH 45 AT R SZARUEE RS b o 4
R golden 45 5 JFARHESL T AL 27 240t 45 RAB TN 55 (— AR IZARUEZAR T 0.99 ££7E
MDVFA—3, KT 0.98 JUF AT LUAAZZE Rt R H =KD, WA Reid 2 E—F S8 E AR,
FER A E— BT ER A . MR R AR B B A RA 8, WATRE
ARSI bug FEG SRR B AR A BRI — RO AR I AR — 5, AT BUKG FElSeiX — R R
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PERYBEAT A, JFREZAR R (K RIS SR R S NPU BIBABEAT 73 #7 fif 2k o

3.6.1.2 “BEALEER” R EHEE

G “fple B ” WG IR, FRBR T “fple BIAY” (AR ATRE, AtAT DO AR AL R 47 &
e, FFit—bxt R BEATHRERE . AIRAE “ R BB R L R EEALT
JUAN 5 T BEAT HEA

3.6.1.21 EESH

5 “fple A7 FURCE MRl REFHRB S E R K, EIRIE “fpl6

B IEMRRORC B AR b, DIRED DU SO B TR

quantized_dtype: SAERNGIERE, ARIMEMBIMRS 2 FIEF K, [FRHES AT HEEER
ERBAEE K, —REHE P M EMAIE, W asymmetric_quantized-8 . 1 HL ik F T
asymmetric_quantized-4, T LLIABIEAENIBITHTERE, (RS iz, BRI HOE G /H00) 4-bit &
WAGUR OB . Ui e+ T asymmetric_quantized-16, A LAIABIEEE UG HAL 0k 1, (HIE
AT RO MERE S L2, BT LA ROE & FITEXT S A7 B MERE AN IR, (AR [ ZRAEF mm s~ . |
5&, RA—MAE NPU 1, 16-bit L ATHEEAL (float16) HIiaBMEAEZE AR, RILE LR fpl6
(rknn ] build # ¥ do_quantization 1A False) [1iz & 77 X kAR & 16-bit & 1k .
(asymmetric_quantized-16 HAIRASE AN FF, asymmetric_quantized-4 F tk356x R A LR

quant_img_RGB2BGR: /s 7E IR EG I 2 15 75 256 RGB2BGR M#4E, —MMH T
caffe I/, SHZ VRIS S quant img RGB2BGR Z ¥, %S Bk iR th & SR EKEE
KB

dataset: rknn [¥] build 4 [T EAAL EAERCE o R IE R T FSEhRi & A K — SR IS,
R 2> HBURE BE T RE R IR R, B IR IR I BT 2 Bl D RS B (— ik 50~200
5K .

HARK A < RALBAL” (S HICE I, —MnT DU b 3R AT -

1) EEHAT CRAGERL HER, SRER A HERE 0SS B SR A R A A HE FEAE L T R K
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g R AT R, MRS R ERA LR K, WA LLILNJY quantized dtype .
quant_img RGB2BGR #il dataset Z4FEA iR o
2)  WERERERIERBK:

a. Ul quantized_dtype FCE M 4-bit Hi%, WA LMELL quantized_dtype Jy 5 i LURR (1) &AL
CRTR

b. R 46 B AR A N 1 45 ks U2 BGR (£ LT caffe (IR AY) B T LLE 22
quant_img_RGB2BGR N True, X TR K] RGB T, H S AT “fple 41”7
R 36 IE A5 5% 1) i N0 10 4k B AR AT mT LAAS S A\ B8 1) RGB U«

c. ARG —ik B3 T Rk (dataset.txt FF B —47) , FEFF Al ok P (% 3k
ATHERE, SR ULRS Bk MR RS BE SR TR, A B S B A6 i AU R IE SRR PR AN
t, ATLLEFER SHE R AT .

d.  wEde R kG T2 (dataset.txt FHBE—17) , MRS EZ
(MR AT S AL, TTLAR I E) 50~200 HK 745 .

i PRIEAE G, AL EREE AT REC 2T DL 2 EoK, A LR AT gk L AN
fig, ATLASR MR E T Bk CESEAATNE)  (HR A IR 45 R 58 R s 0,
IR ML R RTR AN O, EER A LR E

3.6.1.2.2 BHFEEHE

A LR B A I EA K, X AT LAY AN R A R B L. TR )T
LEBEHPFR, 455 Per-Layer / Per-Channel, 5 N.T rknn [ config $2 [1 B[] quantized method
S, BALEIREEWM S AF R, 4%l & Normal / MMSE, Xf N T rknn K config # 1 B [
quantized algorithm 2%, *BIRUIT:

1) RS /2 Per-Layer &AL T71%, W LABCN Per-Channel I EAL TV, —RIGHLT,

Per-Channel [¥] 544 J7 15 £ L Per-Layer {18 A0 720 B 2 VT 2, (H AT RE S 1 R AAAT 2L

HEUET T BE (AT AR AN T
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2)  AnEA TV C N Per-Channel , {EURS BE3E /& ToiZi A2 BEK , BRIN AT LK & 46 559% 1 Normal
BN MMSE, IX A5 202 S BUR AL I R ORIESE 0, (5 275 K L Normal BEAF A EER L
Rl I2 AT I A PR BE T AN & 2 B2

WARAE A BRI A, FERGE R AR, R Ae YA 2L Op X ILA I B RIEIFA AL, 1E
BE = MU T REBRZHE L. W Conv [ weight M ARAII I RELL S, BRI B &
i R & R AR — D e e R B, TR A R AT PLLEROR o (9 ANTF] OP {3 A BAL SR AL b
L SN

1) SEfH AT FE 70 B O FEEAT 200, $R IS RS BRI JZ

2) MEHRGEMARINE, JREMEERZ K% tensor (¥ name 5 AR & EALECE A

3)  SERURA RN, MRS T LAk S RS B 2 e LR B RS B AR (T

.

—RadRGEN G, AR GE AT LR, WO AR B, AT DL R
HZRMEATREG R, (R FR i ks T N RS, Bt & AR 1 E O
R L o AT —FRpIR T 208, R TR Op AT iJa — B, AT BLEHRIZ)Z Op 1
IBAT AR JE AL B BT, [ RE 2 A 08 S 122 AR L 1)

B, FEHEE FARRERS, BATEEATT ARG — S AL R, 07 B RS L 1)

AHEE LR A TE R T

3.6.2 BITAEEHE

FELe AU AR i ) “fple LAY 7 KERZIGAE DL K “ ALK REREIRIEZ i, — ARAERLADL 3 i
R RO FE L AR T CLASCEIE A BT RE SR, (BT AT e 42 B BAE AU A b R ALK L
AN, HARAER R IEL rkan (K] C APL g 2 AT HERI G, 50 A BIURS 2 A0S SR A AN () 7] L o
HH BRI o 1) R ) 5 PR — A W R, —F 2 PR A rkan (¥ C APL Zm 2 ARRD A B 0] 380, fldnd A
Bla AR 1847 S 400 B AR 85 A PHACH R AF A 5 Ah— MU A 1) Runtime ) bug F 5.
I8 B AR R, AT LS LR AP R HE A AR K Runtime 4 7] 73

1) FERCE FEBORIA SN T ORSEECE 72 FR LR RKNN C APT R 46 L4 4
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LA ), 1 rknn-toolkit2 #% 4 rknn £ 5 1% & init_runtime ] target Z4L, Ul target="rk3566°,
FEFR T usb R pe b (3322 B, RIEHFATIENHERL IR AR 45 52
BIER.  (RUABH B T B, NPU T8 1F, BT LASE ST B 5 B s e 52—
0O
2)  WHUPER 1 HRHERAE R GG R F UK, R ARG i € AR 1Y runtime S8 1T 2%
TR AE bug, S AT LS R FE 43 4T 6 42 0 EAT runtime 3 (RS RS 25, HFRIRE
accuracy_analysis [¥] target Z8(RI T, 4l target="rk3566’, accuracy analysis i 5¢ J5 &%
AR RS BE A BT 3, SRR AR 3 runtime (945 525 07 35 ) B A0 UM 2 TR0 A 2 2 5
W AT DA 12 53 B 485 2R DA S I AR R S i B 5l NPU B BAEAT 12 5
A SR IR BGRB[0 Te) L R A P U A rknn FR) C APL BEAT 4 FR K] C/CHARRS A S, 1X
i) P 5 ZEAT A 56T rkon (1) C APL 2 10 B 552 IR IC B IR, DASSE R 1) i A 30 5 A0
PR IEH (FESBMIRREE S 80 o XF rkan [{) C APT 6 5 B0 & 1) 0% 25 AR

K rknn_api [ 3CRY .
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