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3 HuEAMEH RKNN-Toolkit2 f1 RKNPU2

3.1 %% RKNN-Toolkit2

AT AT WA 22358 RKNN-Toolkit2 f57%, “iEid pip install ¢35 F1 “i@id Docker
Bk, FHpn] 34T EE 23 5 . IR ANE Ubuntul8.04 / Ubuntu20.04 / Ubuntu22.04 R 4: 1)
HUMGHEZE (] “i8d Docker 535 2¢%8” 73, CUAERITA BT i 235 B0, faj Sl 5

PL R #/E L Ubuntu18.04 #1 Python3.6 g4l .

3.1.1 iEit Docker 815 223 H

1 | i & % A % % Docker T H , 3 & % M g % ¥ H M

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

2. FTH AN 17E 0, od 3\ RKNN-Toolkit2 T #2#) docker SCAEJ2, HR#E T F2 IR
TEBARNEENL cd fir 2 R AE .
cd <% N\ RKNN-Toolkit2 T.fEH " docker 043 [ 45>

RS
fil 2 :

cd ~/Projects/rknn-toolkit2-1.x.x/docker/docker_full
Is

A 22407 H 3 N —> docker 8214 34 rknn-toolkit2-1.x.x-cp36-docker.tar.gz.
3. Jn#k docker 1%

docker load --input rknn-toolkit2-1.x.x-cp36-docker.tar.gz

4. BHEZHHEPITA docker Hif% .

5
B

docker images

AT i) REPOSITORY A rknn-toolkit2, TAG A 1.x.x-cp36 M3~ in#k 2 .

9


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

5.  iz4T docker 525,

3
>

docker run -t -i --privileged -v /dev/bus/ush:/dev/bus/usb \
-v =/Projects/rknn-toolkit2-1.X.x/examples/onnx/yolov5:/rknn_yolovs_demo \
rknn-toolkit2:1.x.x-cp36 /bin/bash

W H WLt Docker FRE3AT@EILF N “-v <host src folder>:<image dst folder>" .

4035 N RKNN-Toolkit2 T.F2H examples/onnx/yolovs A S04 52 4 4% (HR4EAHLEK 1%
B0 Wi F] docker 7% 8% /rknn_yolov5_demo U143

BN docker 285, 4 Is BEELE 23U rknn_yolovs_demo I 7 Bl Bl D o

6. 7f docker ¥ &/ HEN rknn_yolov5_demo H 3.

AN
A 4§>:

cd rknn_yolov5_demo
7. A yolovss_relu.onnx 24 rknn FE 8 AT HERE I A

python3 ./test.py

I rknn building ...
I rknn buiding done.

port rknn model

--» Init runtime environment

W init_runtime: Target is None,| use simulator!

done

--» Running model

W inference: The 'data_format' has not been set and defaults is nhwc!

BERIAS AL PC B4l 28 BI2AT, 3 EEBOR I S H E 11 3.2,

B A SRR HE PRI A testpy S AT LI JE . B n B RLER A DR AF B 42 A

examples/onnx/yolov5/yolovss_relu.rknn , [y g R R £ 1
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examples/onnx/yolov5/result.jpg.

r_— -
St

EEIO
emisione:

3.1.2 @i pip install 22383 FHEHE

1 T ANAEE AT AT T, 2238 Python3.6 Al pip3.

A A
TR

=t

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

2. AT I .

P

=

F!/Q'\:

sudo apt-get install libxslt1-dev zliblg-dev libglib2.0 libsm6 \
libgl1-mesa-glx libprotobuf-dev gcc

3. #EA Toolkit2 TAE I, WA TR RSB cd fr & TR 12

cd <#i N\ Toolkit2 T2 1% 42>

(e

cd ~/rknn-toolkit2-1.x.x

4. IR AL BRI N A AR A D

11



pip3 install -r doc/requirements_cp36-1.x.x.txt

Rk

1) ARSI “ULEAR] XX A" RTR, TTREH T2 pip AR KRG k.
AEHAT LR 2K pip AR 4, pip FAERRAS 21.3.1, FHITEHPAT LidedEamsd .

python3 -m pip install --upgrade pip

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

%>

2

pip3 install \
package/rknn_toolKit2-1.X.X+XXXXXXXX-Cp36-cp36m-linux_x86_64.whl

6. FuEF RKNN-Toolkit2 & 75 223 5 1)y,

L A
filr 2 :

python3
from rknn.api import RKNN

Python 3.6.9 (default, Dec 8 2021, 21:08:43)
[GCC 8.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.

>>> from rknn.api import RKNN
>>>

AT B, BRI, [RI$%AE Ctrl+D iR Hi Python3.

7. cd #t A rknn-toolkit2-1.x.x/examples/onnx/yolovs H 3.

cd examples/onnx/yolov5

8. ¥ yolovss_relu.onnx Ay rknn #5784 2 AT A R HERE I o

PSP
i 4



python3 test.py

Init runtime environment
W init_runtime: Target is None,| use simulator!

W get 1nput img: The dims of input(ndarray) shape (648, 64@, 3) is wrong, expect dims is 4! Try expand dims to (1, 648, 648, 3)!
done

IEIARAE PC Bl 38 FigdT, #7RZhERIAiES % E 15 3.2.
AR R HE B AR testpy BATHIN G, HHEMEE B RINRAEHE R
examples/onnx/yolov5/yolovss_relurknn , B M B K & £ & F @&

examples/onnx/yolov5/result.jpg.
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3.2 RKNN-Toolkit2 ¥R

iR 3.1.1 A1 3.1.2 Uy AL A HE AR Y 132 4T A PC I ARS8 M85 oy, W B B IS P ) target

Al device_id BEATIEM VAR, HEE T DL RK3566 F 15 .
3.2.1 EENRFEEM

1. $Z v %EH: RK3566 EVB T IR, ek 2 dlin, T HIET R,

CR1220-3V

Ro =)
RK_EVB_RK3566_LP4XD200P132SD6_V11
LXF20201208

2. BEMRT B

(e

adb devices

14



root@9e5cB8ee3530b: /# adb devices
List of devices attached
* daemon not running; starting now at tcp:5837

* daemon started successfully
DKUZBBOPAB device

A RK3566 #4511 ID Jy DKUZ8BOPAB, ZEfT. #H LKA BN %3 5.2,

3.2.2 BEFIRFH rknn_server Ml librknnrt.so

librknnrt.so: Jf&—/Mi ] runtime f.

rknn_server: & —MNME{TEMNR 7 LR E & RERS, HTHk PC Bt USB f&5d kil
SRIGPAT AR runtime XERZA9EE T, FEiR 145 4 PC.

VEAH R 2% rknpu2/rknn_server_proxy.md fJ 2 35 B .

N PL RK3566_RK3568 % H.°1- & 64 A 9+ /i ZH Ut BH

1) I ANLimamAEH, #EAN RKNPU2 T H %,

cd ~/Projects/rknpu2

:~$ cd ~/Projects/rknpu2

5 1s

e

LICENSE README.md rknn server proxy.md

15



2)  HHTHR T rknn_server A1 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

S adb root

* daemon not running; starting now at tcp:5837
C on started successfully
adbd is already running as root

S adb remount

remount succeeded
B % adb push runtime/RK356X/Android/rknn_serve
r/armé4-v8a/vendor/bin/rknn_server /vendor/flib/
runtime/RK356X/Android/rknn_server/arm64-v8a/ve...file pushed. 26.8 MB/s (850160 bytes in 0.030s)

B S adb push runtime/RK356X/Android/librknn_ap
i/arm64-v8a/librknnrt.so /vendor/lib/
runtime/RK356X/Android/1librknn_apifarm64-v8a/librkn... 1 file pushed. 27.1 MB/s (5039024 bytes in 0.177s)

: S

3) EEEHREEI.

2

A/Q\'\:

adb shell

su

setenforce 0
pgrep rknn_server

A FG rknn_server #HFE id, HHTIN

3.2.3 EWRAR

1) BEAHBA ID @4 adb devices.

16



rknn_yolov5_demo# adb devi ces

rting now at tcp:5037

A F 2 4] RK3566 4% 1) 1D y DKUZ8BOPAB. #i L4 W s Al % % 5.2,

2) BEZ target F1 device_id.
B RO BT G 2R RME (rk3566”. “rk3568”. “rk3588”. “rv1103”. “rv1106”. “rk3562”)
It 1D, ARAF S5 BT I A AR i3E T AR OB RS SR AT HE R I s A v A
rk3566 - & i FREATHERE .

3)  PATHARANHERIAIAY ] test.py AR

python3 test.py

17



3.3RKNPU2 K4 A 5k

25 PL rknn_yolov5_demo 7E RK3566 Android 64 fii-F-& Lig4r A6, 428t i

RKNPU2,

3.3.1 TEEFHELR

N EGE R AT R TC T 23, R4t A%
1) TN Android 2407 NDK, Rt

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

mir “RFAIRIZLEZA

2L NDK T

A WE: ATERHR TR LN Android NDK §i %8s F il

HEREBTEERENDE.

HINFERS NDK 121 & Mac NDK. B &89 Am

§ SDK WIEEERTENDK T, E0R
EERME F I T8 NDK, WHE mac0S 10.15 k, BTFFROO T AN ESNEXEE, &7
LUTE i H P PREE—A. WEF Ap onyour Mac (5 (ff Mac LS
fIFER) X&, 1 2% T #9"How to oper app that hasn't been notarized or is from an unidentified developer™

(EHTFROCIESR BB HFENF LSO B9,

19 Android NDK.

£ F4£2] Android NDK r17c (CZEIRRA) %+ Linux 64 fi2 (x86) HIHAFLL.

Android NDK r17¢ (2018 £ 6 A)

o0
android {
ndkVersion "17.2.4988734"
)
A (F
Fa n#a i SHAT #2871
Windows 32 fif android-ndk-r17c-windows-x86.zip 608358310 5bb25bf13fad94eebc3433474c7aa90009f9f6ad
Windows 64 {i android-ndk-r17c-windows- 650626501 3e3b8d1650f9d297d130be2b342db956003f5992
X86_64.2ip

Mac 0S X android-ndk-r17c-darwin-x86_64.zip 675091485 197e3d7711497e3b4faf9e 7b3fa0f0dad0bb649c
Linux 64 fiz android-ndk-r17c-linux-x86_64.zip 709387703 12cace70c3fd2f40574015631c00f41fb8a39048
(x86)

18


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

2) RTFN linux R2EIFE Tk gee 28 X 1k4s
HEFZRCA gce-9.3.0-x86_64_arrch64-linux-gnu, R #i L

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

X-gnu

3.3.2 1Bk examples/rknn_yolov5_demo/build-XXX.sh Ki4wi% T EK&Z

README_CN.
README_EN.md
README.md

1) Android &%t

&4 build-android_RK3566_RK3568.sh i 4< () ANDROID_NDK_PATH JyA i H i

android-ndk-r17¢ fI{R A7 AR FFHARAT -

ANDROID NDK PATH:+~/opt/tool chain/android-ndk-ril7c
BUILD TYPE=Release

TARGET_SO0C="

ROOT_PWD=5$( cd "$( d )" && cd -P "s( dirname "$SOURCE" )" && pwd )

19


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

2) Linux &%;
&4 TOOL_CHAIN SAAH Hi i gec-9.3.0-x86_64_arrch64-linux-gnu AR AF 545 47

o

$ build-linux_RK356X.sh M X

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

3.3.3 T RKNN #i#

8 & 7 3.2 ¥ ¥ j5 1 RK3566 P & M B yolov5s-640-640.rknn & il |

rknpu2/examples/rknn_yolov5_demo/model/RK3566_RK3568/H % .

3.3.4 4g¥¥ rknn_yolov5_demo

1) fELmar 4 HEE rknn_yolovs_demo U .

2

Aé\:

cd examples/rknn_yolov5_demo/

TERMINAL

$ cd examples/rknn_yo

2) i&17 build-android_RK3566_RK3568.sh il 44 i F2FF .

o
s

build-android_RK3566_RK3568.sh

20



TERMINAL

640-648. rknn

1) BT NI RK3566_RK3568 )% i 64 11T 5. s Lodm R HAth 7 & i e B AH M
FIHIAS . £ 7T 2% Irknpu2/examples/rknn_yolov5_demo/README.md.

2)  HELERIERTHII cmake B iR, FTHATBL R A& 222 cmake J5 FHEAT R PERIAS .

sudo apt install cmake

3.3.5 FEWRUEIZEFT rknn_yolov5_demo

1) 0GR PRI AR AT 7 B9 SC 4 install/rknn_yolovs_demo_Android SC4FE % A% B4R )

[data/ LT .

AP
i %

adb root
adb push install/rknn_yolov5_demo_Android /data/

$ adb push install/rknn_yolovs_demo_Android
)

2) HAWRTRS

PSP
T

adb shell

:~$ adb shell

rk3se6 r:/ # [

3) cd AR PR H K.

i

cd /data/rknn_yolov5_demo_Android/

21



rk3s566 r:/ # cd /data/rknn_yolov5 demo_ Android/
rk3566 r:/data/rknn_yolov5 demo Android # 1s

1lib model rknn_yolov5_demo
4)  BCEERAL.

A< e

export LD_LIBRARY_PATH=./lib

N,

5) BATRER AN K R T AR S
FHiZ%: Usage: ./rknn_yolov5_demo <rknn model> <jpg>

g

Jrknn_yolov5_demo ./model/RK3566 RK3568/yolov5s-640-640.rknn ./model/bus.jpg

rknn_yolov5_demo model/RK3566_RK3568/yolov5s-640-646.rknn model/bus.jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Read model/bus.jpg ...
img width = 640, img height = 640
Loading mode. ..
sdk version: 1.5.2 (al529deb8@2023-08-22T14:55:12) driver version: 0.8.0
model input num: 1, output num: 3
index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800, size=1228800, w_stride = 6U40, size_with_stride=122
8800, fmt=NHWC, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
index=0, name=output, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000, size=1632000, w_stride = 0, size_with_stride=16384
00, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003860
index=1, name=283, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size=U408000, w_stride = 0, size_with_stride=409600, fm
t=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003922
index=2, name=285, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size=102000, w_stride = O, size_with_stride=122880, fm
t=NCHW, type=INT8, qnt_type=AFFINE, zp=-128, scale=0.003915
model is NHWC input fmt
model input height=640, width=640, channel=3
once run use 71.482000 ms
loadLabelName ./model/coco_86_labels_list.txt
person @ (209 244 286 506) 0.884139
person @ (478 238 559 526) 0.867678
person @ (110 238 230 534) 0.824685
bus @ (94 129 553 468) 0.705055
person @ (79 354 122 516) 0.339254
loop count = 10 , average run 54.913700 ms

22



6) FTFF—NHTAIE DI TS R outjpg EACH: HL A

PSP
i %

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

8 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 0.0807s)

A {r wiins WO e s exglan

23



4 SEH

A X RKNN-Toolkitz B ¥ 40 ) H & M # N
{Rockchip_User_Guide_RKNN_Toolkit2_CN.pdf) F/iif.
A X RKNPU API B ¥f 41 W M & M # O

{Rockchip_RKNPU_User_Guide_ RKNN_API_CN.pdf) Fiit.
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5 F=x

51/ENSEF KR CPU. DDR I NPU Hi#

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
IR R/ M BCE AW

5.1.1 CPU E#Hifd

1) #F CPU %K.
cat /sys/devices/system/cpu/cpuO/cpufreg/scaling_cur_freq
2) [Hl® CPU M.

# BF CPU AIAM%R CA[FEF & B/l SR H A ED

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

# WHE CPU SR, i, W& 1.7GHz

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

5.1.2 DDR @M<

1) #FA DDRHXR (FREMAFE :

cat /sys/class/devfreqg/dmc/cur_freq
af
cat /sys/kernel/debug/clk/clk_summary | grep ddr

25



2) [flE DDR 4% (FEMEZR -

# %% DDR W %

cat /sys/class/devfreg/dmc/available_frequencies

# W& DDR %, 4, ¥ & 1560MHz

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

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

5.1.3 NPU ®BHifn4

1) #A NPU SR CGREMMSZE :

X1 RK3566_RK3568:

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

T RK3588:

cat /sys/kernel/debug/clk/clk_summary | grep clk_npu_dsu0
T RK3562:

cat /sys/class/devfreq/ff300000.npu/cur_freq

2) [ NPU SR (REME -

T RK3566_RK3568:

# TF NPU A] fl 4R

cat /sys/class/devfreq/fde40000.npu/available_frequencies

# WE NPU JIE, fitn, wE 1GHz

echo userspace > /sys/class/devfreq/fde40000.npu/governor

echo 1000000000 > /sys/kernel/debug/clk/clk_scmi_npu/clk_rate

7+ RK3588:

# WE NPU I, a1, #%E 1GHz
echo 1000000000 > /sys/kernel/debug/clk/clk_npu_dsuO/clk_rate

7+ RK3562:

26



# 2 NPU A] F AT

cat /sys/class/devfreq/ff300000.npu/available_frequencies

# WE NPU SR, a0, #'E 600MHz

echo userspace > /sys/class/devfreq/ff300000.npu/governor

echo 600000000 > /sys/class/devfreq/ff300000.npu/userspace/set_freq

5.2 14 adb devices BE IR &

1 REEAGR G IE. Bk eCE Ak USB 6 .
2. FEAHBHLJIAT docker 745 A A USB B4k (AR 1IN, [R]— i 18] A GEA i fit A adb server

W E— i AT a2 (adb devices) W &F AT B, AILER — 2 um T4 .
adb kill-server
2% 14155 adb service, PR [ Jii 2 iy A 440

i
=}

T4 (adb devices) BH K-

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

sudo apt install adb

A A
a4

sudo apt install adb
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