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3 BB 1EH RKNN-Toolkit2 Al RKNPU2

3.1 %% RKNN-Toolkit2

A F AP A 4 ] RKNN-Toolkit2 7715,  “ilid pip install Z¢%%” Al “i@id Docker
BiAg s, P EA TR a0 WA Ubuntul8.04 RS0 HE ik HEFEfH H “ il i Docker

Bgeds” iy, CEMTE T 223 AR, /s AT 5,
3.1.1 @it Docker &5 23

1L W W & & A % % Docker T H , 1§ % % M oMb % & HE

Chttps://mirrors.tuna.tsinghua.edu.cn/help/docker-ce/) %3 Docker T. B BT F—2F.

2. LU 24THE O, cd #E N RKNN-Toolkit2 T.F2[# docker SCiH, HRHE THERILR
FFHARB L cd A& AR

cd <#i N\ RKNN-Toolkit2 & Hr docker SCA4-3 i g 14>

2

Aé\:

cd ~/Projects/rknn-toolkit2-1.2.0/docker
Is

A 24 E H 3 A > docker #4530 A4 rknn-toolkit2-1.2.0-cp36-docker.tar.gz.

:~% cd ~/Projects/rknn-toolkit2-1.2.0/«¢

3. fn#k docker £51%

docker load --input rknn-toolkit2-1.2.0-cp36-docker.tar.gz



https://mirrors.tuna.tsinghua.edu.cn/help/docker-ce/

S docker load --input rknn-toolkit2

Loaded image:

4. HEMATHTA M docker 5515

PPN
i %

docker images

:~% docker images
EPOSITORY TAG IMAGE ID CREATED

rknn-toolkit2 1.2.0-cp36 ebblde68a73a 8 hours ago

P #41% rknn-toolkit2:1.2.0-cp36 T NE KN -

5. iz{T docker &%

o
s

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb \
-v ~/Projects/rknn-toolkit2-1.2.0/examples/onnx/yolov5:/rknn_yolov5_demo \
rknn-toolkit2:1.2.0-cp36 /bin/bash

W H WLt Docker PREER@E L N “-v <host src folder>:<image dst folder>" .
(8345 9 RKNN-Toolkit2 T#2 examples/onnx/yolovs bS04 e k4% GHRARE A KL%
B0 Wbt 5] docker 25 2% 1/rknn_yolovs_demo 443

FDidE N\ docker 2885, A4 1s A FISCHF rknn_yolovs_demo B Bl ) o

3 S docker run -t -i --privileged -v
/{bus fusb: fdev/bus/usb -v ~/Projects/rknn-toolkit2-1.2.8/examples/fonnx/yolov5:/rknn_yolov5 demo rknn-toolkit2:1.2

6. 7F docker & HE N rknn_yolovs_demo H 3%
A4

cd rknn_yolov5_demo



yolov5 demo/

yolov5_demo# ls

yolov5s.onnx

7. 4% yolovss.onnx A rknn 15 FEATHERE ]

python3 ./test.py

I rknn buiding done
done
--> Export rknn model

| 8/163 [00:80<

| 9/163 [00:00<00:03, 4
6 | 98/163 [00:00<00:01, 5
100%| | 163/163 [00:00<00:00, 44

W init_runtime: target is MNone, use simulator!

done

--> Running model

W inference: The dims of input(ndarray) shape (640, 640, 3) is wrong, expect dims is 4! Try
expand dims to (1, 640, 640, 3)!

done

class: person, score: ©.9983320832252502

box coordinate left,top,right,down: [474.55716973543167, 256.9547041654587, 561.31746405363
08, 516.4103471040726]

class: person, score: 0.9965435862541199

box coordinate left,top,right,down: [110.08729419112206, 230.1465458869934, 220.96309033036

232, 532.0092158317566]

class: person, score: 0.9758545756340027

box coordinate left,top,right,down: [210.40820306539536, 245.37266218662262, 288.3529663681

984, 507.16560685634613]

class: bus , score: 0.9926542043685913

box coordinate left,top,right,down: [73.90917986631393, 140.49429368972778, 567.08477765321

73, 442.35696363449097

SRR AE PC AL SS BIBAT, 5 ZHEBOR I S E 11 3.2,

B A BB KD HE B AR testpy iBAT Y, BB ERBEMEBINRAEHKGEN
Irknn-toolkit2-1.2.0/examples/onnx/yolov5/yolov5s-640-640.rknn ,  #E FE ) & F 45 5 % 17 7

/rknn-toolkit2-1.2.0/examples/onnx/yolov5/result.jpg .

et ; 0
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3.1.2 @i pip install Z3EHHER

1. AL A4TE 1, %% Python3.6 F1 pip3

AN
RS

it

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

2. BRI R

’—3>

&

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

3. HEA Toolkit2 THESC A, R TIEMRAFBRARIZCL cd i & T AR
cd <Hi A Toolkit2 T2 1) #&1%>

AN
IIID/?\:

cd ~/rknn-toolkit2-1.2.0

ubuntui804@ubuntui8e4:~$ cd ~/rknn-toolkit2-1.2.0/

ubuntul804@ubuntulg8e4:~frknn-toolkit2-1.2.05%

4. LR AL BT N RRCAS PR A £
i

pip3 install -r doc/requirements-1.2.0.txt

ubuntu1804éubuntu1304:~frknn-toalkitﬁ-1.3.&5 pip3 install -r doc/requirements cp

36-1.2.0.txt

HVE:
1) HEZZFEIEP I “ULECAR] XX MOAR” s R, TR T2 pip B RAKIE A
Al AT LU R THR pip WA 4, pip TFRERAS 21.3.1, HHATEHRPIT Lk 23 a4 .

python3 -m pip install --upgrade pip

11



ubuntul804@ubuntulB8e4:~/Projects/rknn-toolkit2-1.1.085% python3 -m pip install --

Downloading https://files.pythonhosted.org/packages/a4/6d/6463d49a933f547439d

6b5b98b46af8742ccB3aeB83543e4d7688c2420f8b/pip-21.3.1-py3-none-any.whl (1.7MB)
100% | #HHHARHHE R R AR | 1.7MB 1.2MB/s

Installing collected packages: pip

Successfully installed pip-21.3.1

5. %% RKNN-Toolkit2 (Python3.6 for x86_64)

PSP
HI’J/V\:

pip3 install \
package/rknn_toolkit2-1.2.0_f7bb160f-cp36-cp36m-linux_x86_64.whl
nstalling collected packages: rknn-toolkit2
sfully installed rknn

6. K7 RKNN-Toolkit2 & 7523 s o

PP
i %

python3
from rknn.api import RKNN

ubuntul804@ubuntul8e4d:~/rknn-toolkit2-1.2.05 python3

Python 3.6.9 (default, Dec 8 2021, 21:08:43)

[GCC 8.4.08] on linux

Type "help", "copyright", "credits" or "license" for more information.
from rknn.api import RKNN

HCH IR, B3R RN %43 Curl+D Bt Python3.

7. cd #t A rknn-toolkit2-1.2.0/examples/onnx/yolov5 H 3%
cd examples/onnx/yolov5

ubuntul804@ubuntul804:~/rknn-toolkit2-1.2.05 cd examples/fonnxfyolov5s/
ubuntul1804@ubuntul804:~/rknn-toolkit2-1.2.0/examples fonnx/ V!

bus.jpg dataset.txt test.py yolov5s.onnx

8. it yolovss.onnx Ay rknn A 7Y Fia 47 R AU S FE P

A A
EU/Q'\:

python3 test.py

ubuntuiso4@ubuntu1804:~frknn-toolkit3-1‘3‘., xamples/onnx/yolov5$S python3 test.py

12



I rknn buiding done

done

--> Export rknn model

done

--» Init runtime environment

| ©/163 [00:00<

H |

: 6% | 9/163 [00:00<00:03, 4
- " e
: 100%] | 163/163 [00:00<00:00, 44

W init_runtime: target is None, use simulator!

done

--> Running model

W inference: The dims of input(ndarray) shape (640, 640, 3) is wrong, expect dims is 4! Try

expand dims to (1, 640, 640, 3)!
done
class: person, score: 0.9983320832252502
box coordinate left,top,right,down: [474.55716973543167, 256.9547041654587, 561.31746405363
516.4103471040726
class: person, score: 0.9965435862541199
box coordinate left,top,right,down: [110.08729419112206, 230.1465458869934, 220.96309033036
232, 532.0092158317 1
class: person, score: 0.9758545756340027
box coordinate left,top,right,down: [210.40820306539536, 245.37266218662262, 288.3529663681
984, 507.16560685634613]
class: bus , score: 0.9926542043685913
box coordinate left,top,right,down: [73.90917986631393, 140.49429368972778, 567.08477765321
73, 442.35696363449097

SRRIASRRAE PC #4288 BI2AT, 45 ZHEBOR IR S % E 1T 3.2,

B B BRI HE PR AR testpy AT Y, HBENBEMBRINRAEKGLEN
Irknn-toolkit2-1.2.0/examples/onnx/yolov5/yolov5s-640-640.rknn ,  #fE B ) & 45 5 % 17 76

/rknn-toolkit2-1.2.0/examples/onnx/yolov5/result.jpg .

13



3.2 RKNN-Toolkit2 ¥R

R 3.1.1 A1 3.1.2 Uy AU A HEFAS Y 132 4T £ PC I RIS M85 oy, W B B IS P ) target

F1 device_id #ATIEMCR .
321 HEEIRFEHEMN

1. #EE: %EH: RK3566 EVB T I HLYR . dEfsida sk 2= dlin, T HIEF .

ackchip
EVB_RK3566_LP4XD200P132SD6_V11
LXF20201208

2. AR

(e

adb devices

14



root@9es5c8ee3530b: /# adb devices
List of devices attached
* daemon not running; starting now at tcp:5837

* daemon started successfully
DKUZ8BOPAB device

A RK3566 %45t ID Jy DKUZSBOPAB, ZEfiT. #H LKA wnna] %3 5.2,

3.2.2 BEFIRFH rknn_server Ml librknnrt.so

librknnrt.so: /& —/Mi ) runtime /.

rknn_server: ;& —MMEATIENRT LS G RERS, Tk PC @i USB f&iid kit Hhil,
SRIGPAT AR runtime XERZAEE T, FEiR RIS 4 PC.

VEAH R 2% rknpu2/rknn_server_proxy.md FrIEZH 15 .

ML, RK356X % 516 64 RN B]T U .

1) T A& A% H, #EAN RKNPU2 T H &
cd ~/Projects/rknpu2

:~% cd ~/Projects/rknpu2

5 1s

-

LICENSE README.md rknn server proxy.md

15



2)  FEHRTY rknn_server A librknnrt.so

LI

adb root
adb remount

adb push \
runtime/RK356X/Android/rknn_server/arm64-v8a/vendor/bin/rknn_server \
/vendor/bin/

adb push \
runtime/RK356X/Android/librknn_api/arm64-v8a/librknnrt.so /vendor/lib64/

adb shell

chmod +x /vendor/bin/rknn_server
sync

reboot

8 S adb root
x mon not running; starting now at tcp:5037
* mon started successfully
adbd is already running as root
$ adb remount
remount succee

% adb push runtime/RK356X/Android/rknn_serve

r/armé4-v8a/vendc i knn_server /vendor/lib/

runtime/RK356X roid/rknn_serverfarmé4-v8a/fve...file pushed. 26.8 MB/s (850160 bytes in ©.030s)

H $ adb push runtime/RK356X/Android/librknn_ap

i/arm64-v8a/librknnrt.so /vendor/lib/

runtime/RK356X/Android/1librknn_apifarmé4-v8a/librkn... 1 file pushed. 27.1 MBfs (5839824 bytes in 0.177s)
: S

3) EEEHREMI

2

A/Q\'\:

adb shell

su

setenforce 0
pgrep rknn_server

A FIG rknn_server FFE id, HHTEIN

3.2.3 EWRAR

1) BBV ID @4 adb devices

16



DKUZBBOPAB

& 25 1 RK3566 %4511 ID J DKUZ8BOPAB. # Lk £ i/ Al % 5% 5.2,

2) B target £ device_id

BN N6 25 7ME (rk3566. rk3568. rk3588) k4% ID, {H1% )5 FHAT A A fiiidE Y
TR RO R A T HEE I A, AR R4 rk3566 ~F S AR AT HERE

3)  PATEEHAHEHEAAY ) test.py JHIA

pythona3 test.py

on 2.1.0 (b5861e7@2020-11-23T11:50:36)

01-14 11:09:22)
02)

256.3733460903168, 561.3210801482201, 515.776983499527]
229.3817499279976, 220 6¢ 9486 531.2411748766899]

245.36462771892548, 283.5629022717476, 507 5833162308

139.48901921510696, 406250357 , 441.3484441637993]

17



3.3RKNPU2 Higm ¥ A ik

25 PL rknn_yolovs_demo fE RK3566 Android 64 fii-F-& Lig4r A6, 428t i

RKNPU2,

3.3.1 TEEFHELR

N EGE R AT R T T 28, R4t A%
1) T~ Android 2407 NDK, Tt

https://developer.android.google.cn/ndk/downloads/older releases#ndk-17c-downloads

mir “RFAIRIZLEZA

2L NDK T

A WE: ATERHRTR LML Android NDK i TR,

HEREBTEERENDE.

NDK 21 & Mac NDK. B & B An
I T3 NDK, WE mac0S 10,15 &
R PHPREE—A. KEF Apple

5 SDK WIEEHRTINDK FH, E0R

EITFREN TR SRR, &7
onyour Mac (3 (f Mac LR

otarized or is frem an unidentified developer”

£ F4£2] Android NDK r17c CEEIIRRA) %+ Linux 64 2 (x86) HIHAFLL.

Android NDK r17c (2018 £ 6 )

©0
android {
ndkVersion "17.2.4988734"
)
A AF
Ta n#a o SHA1 #e3efl
Windows 32 fi android-ndk-r17c-windows-x86.zip 608358310 5bb25bf13fad94eebe3433474c7aa9000919f6a9
Windows 64 fi android-ndk-r17c-windows- 650626501 3e3b8d1650f9d297d130be2b342db956003f5992
XB6_64.ip

Mac 0S X android-ndk-r17c-darwin-x86_64.zip 675091485 197e3d7711497e3b4fafe 7b3fa0f0dad0bb649c
Linux 64 fir android-ndk-r17c-linux-x86_64.zip 709387703 12cacc70c3fd2f40574015631c00f41b8a39048
(xB6)

18


https://developer.android.google.cn/ndk/downloads/older_releases#ndk-17c-downloads

2) BF linux RGN FER goo 58 X g e
HEF2 A goc-9.3.0-x86_64_arrch64-linux-gnu, ML

https://github.com/rockchip-linux/gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-rockchip-

linux-gnu
3.3.2 &t examples/rknn_yolov5_demo/build-XXX.sh W% T EBZ

 RKNPU2
lea

par

rknn_api_demo

build-android
uild-andro

fi LIC
README.md
rknn r_proxy.md

M rknpu.mk

1) Android &4t

& ANDROID_NDK_PATH At Hiffii android-ndk-ri7c () OR A7 15 HORAF o

ANDROID NDK_ PATH:~/opt/tool chain/android-ndk-ri7c

BUILD TYPE=Release
TARGET S0C="rk

ROOT PWD=5( cd "$( d $0 )" & -P "$({ dirname "$SOURCE" )" && pwd )

19


https://github.com/rockchip-linux/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-linux-gnu
https://github.com/rockchip-linux/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-linux-gnu

2) Linux #4;
&4 TOOL_CHAIN SAAH Hi i gee-9.3.0-x86_64_arrch64-linux-gnu R AF 545 4%

o

$ build-linux_RK356X.sh M X

if [ x"${TOOL CHAIN}" == x"" ]
then
echo "Please set TOOL CHAIN!"
exit 1

3.3.3 EH RKNN ##Y

8 & 7 3.2 ¥ ¥ j5 1 RK3566 ¥ & f B yolovss-640-640.rknn & il |

rknpu2/examples/rknn_yolov5_demo/model/RK356X/H 3% T »

3.3.4 #%§¥¥ rknn_yolov5 _demo

1) fEZmanr4 % HEEA rknn_yolovs_demo S35

PN
S

gt

cd examples/rknn_yolov5_demo/

TERMIMNAL

$ cd examples/rknn_yo

2) iZ17T build-android_RK356X.sh I 4 2 A2 7

3
>

/build-android_RK356X.sh

20



TERMINAL

640-648. rknn

1) BT g RK356X %5 64 AV 6. 4 i 2 g i H AR S 5 IE FAH D 1 A .
V4 1T 2% Irknpu2/examples/rknn_yolov5_demo/README.md.

2)  ELEGRIERTHII cmake B iR, FTHATBL R A& 224 cmake J5 FHEAT R PEIAS .

sudo apt install cmake

3.3.5 FERUEIZEFT rknn_yolov5_demo

1) 0GR PRI AR AT 7 B9 S0 install/rknn_yolovs_demo_Android SCA4E R E A% FIAR 1K)

[data/ ST

PASYA
T

adb root
adb push install/rknn_yolov5_demo_Android /data/

$ adb push install/rknn_yolovs_demo_Android
)

2) HAWRTRS

i

adb shell

:~$ adb shell

rk3s66_r:/ # [

3) cd BEAREFPTAER) H %

i

cd /data/rknn_yolov5_demo_Android/

21



rk3s66 r:/ # cd /data/rknn_vyolov5 demo Android/
rk3506 r:/data/rknn_yolovs demo Android # 1s

1ib model rknn_yolovs demo

4)  WHEPE A

export LD_LIBRARY_PATH=./lib

5) IBATREFF IR S B R A A R
H

% Usage: ./rknn_yolov5_demo <rknn model> <jpg>

nux # ./rknn_yolovs_dema ../rknn_yolov5_demo_Android/model/RK356X/yolov5s-648-648_rm_transpose.rknn ./model/bus.jpg
n_yolovs_demo: Mo such file or directory
model rknn yx>lx>v5 demo
data/rknn_yolov5s_demo_Linux # ./rknn_yolov5_demo
./rknn_yolovs_demo: Mo such file or directory
emo_Linux # cd ../rk
ndroid/ rknn_yolovs_demo nux/
:/data/rknn_yolovs_demo_Linux # cd ../rknn_yolovs_demo_Android/
data/rknn_yolovs_deme_Android #
data/rknn_yolov5_demo_Android #
data/rknn_yolovs_demo_Android #
r:/data/rknn_yolov5_deme_aAndroid #
/data/rknn_yolovs_demo_Android #
RK356X/ RK3588/
rk3566_r: /data/rknn_yolovs_demo_Android # ./rknn_yolovs_demo ./model/RK356X/
yolov5s-640-640_rm_transpose.rknn

./rknn_yolov5_demo ./model/RK3

data/rknn_yolov5_demo_Android # ./rknn_yolov5_demo ./model/RK356X/yolov5s-648-640
nn yolov5s-646-648_rm_transpose.rknn
rk3566_r:/data/rknn_yolovs_demo_Android # ./rknn_yolovs_demo ./model/RK356X/yolov5s-646-640_rm_transpose.rknn ./model/bus.jpg
post process confi box_conf_threshold = 8.50, nms_threshold = 0.60
Read /modcl/hus jpg
040, img height = 640

sdk version: 1 1.9 (Ba’adofr}r}@zozl 08-19T15:04:49) driver version: 0.4.2
model input num: 1, output nu
index=8, name: e i i 646, 640, 3], n_elems=1228800, size=1228860, fmt=NHWC, type=UINT8, gnt_type=AFFINE, zp=-128, scale=8.863922
inde e i 3, 85, 80], n_elems=1632000, size=1632000, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=77, scale=0.880445
85, 40], n_elems=408000, size=408000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=56, scale=0.880794
=5, dims=[1, 85, 20], n_elems=102000, size=102000, fmt=NCHW, type=INT8, gnt_type=AFFINE, zp=69, scale=0.081305
, channel=3
loadLabelName ./model/coco_86_labels_list.txt
person @ (474 257 559 518) 0.996784
person @ (112 239 208 521) ©.993368
person @ (212 232 286 515) ©.981273
bus @ (104 143 551 447) ©.976798
loop count = 18 , average run 78.741560 ms

22



6) FTFF—HTAIE DI R R outjpg EACH: HI it A

PSP
i %

adb pull /data/rknn_yolov5_demo_Android/out.jpg ./

B S adb pull /data/rknn_yolov5 demo_ Android/out.jpg ./
/data/rknn_yolov5_demo_Android/out.jpg: 1 file pulled. 25.2 MB/s (189698 bytes in 0.807s)
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4 SEH

A X RKNN-Toolkitz B ¥ 44 ) H & M # N
{Rockchip_User_Guide_RKNN_Toolkit2_CN.pdf) F/iif.
A X RKNPU APl B i 4 W M & M # O

{Rockchip_RKNPU_User_Guide_ RKNN_API_V1.2.0_CN.pdf) F/it.
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5 F=x

51/ENHEF KR CPU. DDR F NPU i

HWH, T BRSBTS SIS A, XA T IR IRV RE T s,

TR IEVEREMIREE KA 2, AEVEREVEAS N, E U AR T A DR T AR A . AR

LVMibETEScespilla- Nl 1N

5.1.1 CPU E#Hifd

1)

2)

& CPU #i%

cat /sys/devices/system/cpu/cpuO/cpufreg/scaling_cur_freq
57
cat /sys/kernel/debug/clk/clk_summary | grep arm

[ & CPU #i%

# A& CPU nf FAl R

cat /sys/devices/system/cpu/cpufreg/policy0/scaling_available_frequencies
408000 600000 816000 1008000 1200000 1416000 1608000 1704000

# WE CPU M, N, #E 1.7GHz

echo userspace > /sys/devices/system/cpu/cpufreg/policyO/scaling_governor
echo 1704000 > /sys/devices/system/cpu/cpufreg/policy0/scaling_setspeed

5.1.2 DDR E#ifnsd

1

71 DDR 4%

cat /sys/class/devfreg/dmc/cur_freq
B
cat /sys/kernel/debug/clk/clk_summary | grep ddr
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2) [Hw DDR#IF (REMXR

# #7% DDR W f#i%

cat /sys/class/devfreq/dmc/available_frequencies

# W& DDR JiZ, #ln, ¥ & 1560MHz

echo userspace > /sys/class/devfreq/dmc/governor

echo 1560000000 > /sys/class/devfreqg/dmc/userspace/set_freq

5.1.3 NPU Z#Hifrd

1) #F NPUJSIR (FEMAR

X1 RK356X:

cat /sys/kernel/debug/clk/clk_summary | grep npu
o
cat /sys/class/devfreq/fde40000.npu/cur_freq

XFT RK3588:

cat /sys/kernel/debug/clk/clk_summary | grep clk_npu_dsu0

2) [HE NPU %R (FREMAE

T RK356X:
# BFE NPU n] iR
cat /sys/class/devfreq/fde40000.npu/available_frequencies
# WE NPU S, N, #%'E 1GHz

echo userspace > /sys/class/devfreq/fde40000.npu/governor
echo 1000000000 > /sys/kernel/debug/clk/clk_scmi_npu/clk_rate

X RK3588:

# WE NPU S, i, &HE 1GHz
echo 1000000000 > /sys/kernel/debug/clk/clk_npu_dsuO/clk_rate
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5.2 454 adb devices BE AT &

1 KEELR G I, HAm A i USB i 1
2. FEAHBHIAT docker 745 A A USB B4k (AR 1 I, [R]— i 18] A GEA — it A adb server.

WM E— AT A4 (adb devices) B EFHAFEAS, W1ER —m2imiT 4
adb kill-server
2% L4 adb service,  FIR 1] 5 4% fiy A 2K

¥

I35

44774 (adb devices) BH K-

3. HILAUNENRN, RARZ%EE adb. T EHAT e dr & 23 adb.

Command 'adb' not found, but can be installed with:

sudo apt install adb

AN
IIID/?\:

sudo apt install adb
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