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3 HuE A 1#EH RKNN-Toolkit2 1 RKNPU2

3.1 ‘Z%& RKNN-Toolkit2

AT TR 28 ) RKNN-Toolkit2 [ 777%,  “I8Id pip install Z23¢” F1 “id it Docker
gk, P EATIE R BT A W EAS 2 Ubuntul8.04 / Ubuntu20.04 / Ubuntu22.04 R 50
HLMGHESE A “ilid Docker 5if8%%%” A, CHERNITA TG L2208, &R a5,

PL R #4E BL Ubuntu18.04 i1 Python3.6 Al

3.1.1 #iT Docker &8 23 HHEHE

1. B O & & A % % Docker L H , i % % M M % ¥ H M

(https://mirrors.tuna.tsinghua.edu.cn/help/docker-ce/) %% Docker T. ., F#E4T F—

2. T N&umaSATE I, od #EN RKNN-Toolkit2 T2/ docker SCFJE, HRE TFEHI14
FEEARME I od 72 TP TR A2 .
cd <% A\ RKNN-Toolkit2 T.f&H A" docker 3044 32 i) g 45>

AN
lillj/7\:

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

BE BHETH 5 A — 1 docker Bifg S rknn-toolkit2-1.x.x-cp36-docker.tar.gz.
3. Nk docker £if% .

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

4. BEELHFTA M docker 5515 .

i

>

docker images

E#rif%| REPOSITORY A rknn-toolkit2, TAG A 1.x.x-cp36 N INE KLY
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https://mirrors.tuna.tsinghua.edu.cn/help/docker-ce/

5. 1847 docker &K% .

2
e

docker run -t -i --privileged -v /dev/bus/usb:/dev/bus/usb \
-v ~/Projects/tknn-toolkit2-1.x.x/examples/onnx/yolovS:/tknn_yolov5 demo \
rknn-toolkit2:1.x.x-cp36 /bin/bash

4 H WL Docker PAEE AT N “-v <host src folder>:<image dst folder>" .

Rt 70 A RKNN-Toolkit2 T.FEH examples/onnx/yolov5 A SO & # 42 (FRIEANLEE1Z
B0 B 2 docker 2% %5 H/rknn_yolov5_demo {3

FEHEN docker 485, @4 1s BEE A B3 K rknn_yolovs demo MIZRIRBILLT 1) o

6. {1t docker Z#HHE A rknn_yolov5 demo H 3.

A A
e

cd rknn_yolov5 demo

root@f6e58b87f3a8: /# cd rknn yolov5 demo/
root@f6e58b8773a8: /rknn_yolov5_demo# 1s

dataset.txt test.py yolov5s.onnx

7. ¥4 yolovss.onnx N rknn AR FFATHERL K F .

python3 ./test.py

root@4da66f8c2824: frknn_yolov5 demo# python3 test.py

10



I rknn buiding done

done

--> Export rknn model

done

--> Init runtime environment

Preparing : : | ©/163 [@0:00<
Preparing : | 9/163 [00:00<00:03, 4
Preparing : | 98163 [0O:00<00:01, 5
Preparing : 100% | 163/163 [00:00<00:00, 44
0.321it/s]

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
08, 516.4103471040726]

class: person, score: 0.9965435862541199

box coordinate left,top,right,down: [118.08729419112206, 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, 507.1656068 513 ]

class: bus , score: 0.9926542043685913

box coordinate left,top,right,down: [73.90917986631393, 140.49429368972778, 567.08477765321
73, 442.35696363449097

VLA R AE PC Bl AS BisqT, A HEERAIKIESEEN 3.2,

B e RN HE PR OR testpy d AT RCDD, B ¥R JE R OB R ER A IR AF B AR N
/rknn-toolkit2-1.x.x/examples/onnx/yolov5/yolov5s-640-640.rknn , #E BE [ & - &5 R £} 47 7£

/rknn-toolkit2-1.x.x/examples/onnx/yolov5/result.jpg.

sudo apt-get install python3 python3-dev python3-pip
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2. BT R

AN
lillj/7\:

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

3. HEA Toolkit2 TS, RIS TRERIPRAFERARIE LN od A7 2 I ERAE
cd <\ Toolkit2 T F& & 12>

DA
e

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

4. TS B NLRRAS IR A A B

g

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

i
1) BHELEEREF I “ULRAR] XX RA” 18R, THEH T2 pip MU AKAKIE B o
RIS AT LR 2K pip A4, pip AR ERRA 21.3.1, BHHITEHBIT Eid2da4.

python3 -m pip install --upgrade pip

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

%

<&

pip3 install package/rknn toolkit2-1.x.x+xxxxxxxx-cp36-cp36m-linux x86 64.whl

6. H? RKNN-Toolkit2 & 75 235 51 .

A A
e

python3

12



from rknn.api import RKNN

Python 3.6.9 (default, Dec B8 2021, 21:08:43)
[GCC B.4.8] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> from rknn.api import RKNN
>3

LA MOV R, W 2T . AR 444 Ctrl+D JE H Python3.

7. cd #EA rknn-toolkit2-1.x.x/examples/onnx/yolov5 H 3.

cd examples/onnx/yolov5

8. &k yolovSs.onnx A rknn BRI HIZ AT HAUHERL ] .

3
i

python3 test.py

I rknn buiding done

done

--> Export rknn model

done

--> Init runtime environment
Preparing : % | 8/163 [00:08<

Preparing : | 9/163 [0O:00<P0:03, 4
Preparing : 6 | 98/163 [00:00<PD:01, 5
Preparing : 100%| | 163/163 [00:00<00:00, 44

0.321t/s]

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
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

BERIAS A PC ARG EI24T, & EERRIIE S B E T 3.2,

B e BB ORHE B A testpy &8 AT BTN, B E MO MR IN R F BN
/rknn-toolkit2-1.x.x/examples/onnx/yolov5/yolov5s-640-640.rknn , £ BE [ & F &5 R £} 47 7£

/rknn-toolkit2-1.x.x/examples/onnx/yolov5/result.jpg.
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3.2 RKNN-Toolkit2 ZHk ik

i 3.1.1 A1 3.1.2 75 U A B )32 AT 48 PC I AL 8 A 85 o, W] B RIS P A target

Al device id FAT MR . HEFE T DL RK3566 M5t B .

3.21 EBRTFEHER

1. % B 10 RK3566 EVB MR TR HIR . @SR 22 ik, FTF T,

Rackchi>

_EVB_RK3566_LP4XD200P132SD6_V11
LXF20201208

i, 1

o
EEE |
E3 E%‘ EEEAESE:

2. ERERT WA,

i

adb devices

15



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

* daemon started successfully
DKUZBBOPAB device

T RK3566 %41 ID N DKUZ8BOPAB, &M, &L BRI SHist 5.2,

3.2.2 FEHIRTFH rknn_server fl librknnrt.so

librknnrt.so: J&— M runtime P .

rknn_server: J&—MEATERT E0E GRERS, FHTH04% PC il USB £ %iid sk m i,
SRJE AT B runtime X R 9HEE T, HFIR [RIZ5 545 PC.

PEYH T 2% rknpu2/rknn_server proxy.md FIVELH U .

N1 LA RK3566_RK3568 % .16 64 A 945 - it W] .

) I M&imaA a0, N RKNPU2 T2 H .

cd ~/Projects/rknpu2

$ cd ~fProjects/rknpu2
5 1s

LICENSE README.md rknn server proxy.md

16



2) R rknn_server Al librknnrt.so.

AN
ﬂﬂ'é?:

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

: adb root
* daemon not running; starting now at tcp:5037
* daemon started successfully
adbd is already running as root
adb remount
remount succeeded
$ adb push runtime/RK356X/Android/rknn_serve

r/armé4-v8a/vendor/bin/rknn_server /vendor/lib/
runtime/RK35 Android/rknn_server/arm64-vB8aj/ve...file pushed. 26.8 MB/s (850160 bytes in 0.030s)
f $ adb push runtime/RK356X/Android/librknn_ap

8a/librknnrt.so / dor /1lib/
K356X/Android/librknn_api/armé64-v8a/librkn... 1 file pushed. 27.1 MB/fs (5839024 bytes in 0.177s)
S

setenforce 0
pgrep tknn_server

db shell

rknn_server

BE FH rknn_server BEFE id, FEHT TN

3.2.3 ERIAR

1) EF®S ID 4 adb devices.

17



2)

3)

Li of devices attached
* daemon not running; starting now at tcp:50

C sfully
DKUZ8BOPAB

A F 3T RK3566 %45 1) ID Jy DKUZSBOPAB. # LW & SR i) Z% 5k 5.2,

B HIAS target A1 device id.

B A R G R AUE (k35667 k35687, “rk3588”. “rv1103”. “rv1106”. “rk3562”)
B ID, ORAFJE FHAT RIAS A B0 A T A ORI EAT HE B I, A A
k3566 ~F- & 5 HEATHERE.

PAT e B ANHEELRE R [ test.py BAIA:

python3 test.py

I rknn buiding dc
don

- Export rknn model

done

--> Init runtime e

I target set by use . 6

I starting ntp b, ta : RK3566

I ice [DKU AB] not found in ntb device list.
I

I

ice succe
: Starting NPU Transfer Client, Transfer version 2.1.0 (b586le7@2
D NPUTT
D NPUTra
D RKNN H
D RKNN : RKNN VERSION:

D RKNN API: 1.2.0 ( o :
' DR ¢ 1.2.0 (4 i 22-01-14 11:09:22)
@ (9db21b35d@2022-01-14T15:12:02)

256.3733460903168, 561.3210801482201, 515.776983459527]
229.38174¢ 3 220.94869115948677, 531.24117487 ]
245.364627718 48, 283.5629022717476 07 .1 3162308]

74.84786373376846, 139.48901921510696 6 6250 441.34844416 93]

18



3.3 RKNPU2 i) 4a & S {3 FH i

I % 75 BA rknn_yolov5 demo 7t RK3566 Android 64 fi V- & g 47 N, A 28 anfa] {5 F

RKNPU2,

3.31 TEHEFFIFILA

FEGERUE AT IR O TR 224, 10 U I %) A%
1) #RTN Android RGANTE NDK, T~ #ithbt:

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

mir “RIFEIREERR .

AR NDK T

A B FRERMLORTEERIH Android NOK FRAE T8I,

XEFEERBTEERAMER,

BNREBRMIEEFART NDKr21 B9 Mac NDK, XFLFM Android Studio 89 SDK EI2ERH1THI NDK T4, BIMR

EERMEIEBMIERETHTH NDK, N mac0S 10.15 £, BaERRETMENNTARNEIEXEE, &7

LR E" SRS PR EX R, %518 Apple #) Safely open apps on yourMac i1 (£ Mac +R 434t

$TFFRIA) XA, $53IE%MERI How to open an app that hasn't been notarized or is from an unidentified developer”
GOFHTARAIESRRES HRANFRENRE) 35

BRFIERERIRHTHY Android NDK,

EBRGER A TRRRR AR TH.

£ F 42| Android NDK r17¢ CEWHIMA) #HF Linux 64 7 (x86) MR,

Android NDK r17c (2018 £ 6 A)

«n
android {
ndkVersion "17.2.4988734"
¥
K (F
e nra ) SHA1 23640
Windows 32 androidndkri7cwindows-x86.zip 608358310 5bb25bf13fad94eehc3433474c72ad0009f9f629
Windows 64 i androidndicr17c-windows- 650626501 3e3b841650190297d130be2b342db9I56003F5992
X86_64.2ip

Mac 0SX androidndkr17c-darwinx86_64zip 675091485 £97¢37711497¢3bA4faf9e Tb3faDf0dad0bb649c
Linux 64 fi androidndker 7c-inux-86_64.zip 709387703 12cacc70c3fd2140574015631c001411b8a39048
(x86)

19


https://developer.android.google.cn/ndk/downloads/older_releases

2)  HRTN linux RGN FE T E gee 28 X niFas
HEFERRUAS gec-9.3.0-x86_64 arrch64-linux-gnu, | #hhk:

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

linux-gnu

3.3.2 &K examples/rknn_yolov5_demo/build-XXX.sh 4% T B k&

~ RKNPUZ

1) Android &4;

&% ANDROID NDK_PATH A< Hifiki android-ndk-r17¢ TR A7 B8 42 AR AT o

Sek =g

ANDROID NDK_PATH:+~/opt/tool chain/android-ndk-rl7c

BUTLD TYPE=Release
TARGET 50C

ROOT PWD=%

20


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 &%t
&2 TOOL CHAIN A A Hb H fibi gee-9.3.0-x86_ 64 arrch64-linux-gnu [ {577 4 12 I {5

o

$ build-linux_RK35

set

TARGET 5

/opts/gcc-buildroot-9.3.0-20820.03-x86_64 aarch64-rockchip-linux-gnu

3.3.3 FEH RKNN #i#

8% W 32 ¥ i J5 M RK3566 F & BL A yolov5s-640-640.cknn & il Z|

rknpu2/examples/rknn_yolov5 demo/model/RK3566 RK3568/H 3 T o

3.3.4 % rknn_yolov5_demo

1) 1A 2 & 3 rknn_yolovS demo SCAF .

g

cd examples/rknn_yolovS5_ demo/

TERMINAL

% cd examples/rknn_yc

2) iZ47 build-android RK3566 RK3568.sh 17 4 A2 F

2
e

./build-android RK3566 RK3568.sh

21



TERMINAL

40-640. rknn

1) 5 Jd i RK3566_RK3568 ()4 51 64 f-F 6o 47 il L4 PF AR & 15 1L 50 B
HIIA . V1S AT 225 /rknpu2/examples/rknn_yolov5 demo/README.md.

2)  AHAEGWIER I cmake F1R, FIPAT LA R A4 %% cmake 5 B AT AR BEIAIAS .

sudo apt install cmake

3.3.5 TEWiE4T rknn_yolov5_demo

1) B9 U 1R - FET 75 18 ST install/rknn_yolovS demo Android SCAF & A% BAR F 1
/data/SCAFIETR .

AN
IIID/7\:

adb root
adb push install/rknn_yolovS demo_Android /data/

2) AR T ARG

:~$ adb shell

rk3se6 r:/ # i

3)  cd HEAFEF RN H 3o

AN
IIID/7\:

cd /data/rknn_yolov5 demo_Android/

22



rk3566 r:/ # cd /data/rknn_yolov5 demo Android/
rk3s566_r: /data/rknn_yolov5_demo_aAndroid # 1s

1ib model rknn_yolov5 demo

4)  WEFEIE.

IS A
filT

export LD_LIBRARY PATH=./lib

y

¥4 Usage: ./tknn_yolov5 demo <rknn model> <jpg>

5) IBATRERSRBIAH N B R AR AR B2 o
H

J/rknn_yolov5_demo ./model/RK3566 RK3568/yolov5s-640-640.rknn ./model/bus.jpg

rk3566_r:/data/rknn_yolov5_demo_Linux # ./rknn_yolov5_demo ../rknn_yolov5_demo_Android/model/RK356X/yolov5s-640-640_rm_transpose.rknn ./model/bus.jpg

/system/bin/sl ./rknn_yolovs_demo: No such file or directory

1|rk3566_r:/data/rknn_yolov5_demo_Linux # 1s

1ib model rknn_yolovs demo

rk3566_r:/data/rknn_yolov5_demo_Linux # ./rknn_yolov5_demo

/system/bin/sh: ./rknn_yolov5_demo: No such file or directory

1|rk3566_r:/data/rknn_yolov5_demo_Linux # cd ../r

rknn_yolov5_demo_Android/ rknn_yolov5_demo_Linux/

:/data/rknn_yolov5_demo_Linux # cd ../rknn_yolov5_demo_Android/

:/data/rknn_yolov5_demo_Android #
/datafrknn_yolovs_demo_Android #
Jdata/rknn_yolov5_demo_Android #
:/data/rknn_yolovs_demo_Android #
Jdata/rknn_yolovs_demo_Android #
RK3588/

rk3566_r: /data/rknn_yolov5_demo_Android # ./rknn_yolov5_demo ./model/RK356X/

yolov5s-6408-640.rknn yolov5s-640-648_rm_transpose.rknn
Jdata/rknn_yolovs_demo_Android # ./rknn_yolov5_demo ./model/RK356X/yolov5s-640-640

yolov5s-640-640_rm_transpose.rknn

rk3566_r: /data/rknn_yolovs demo_Android # ./rknn_yolovs_demo ./model/RK356X/yolov5s-6408-640_rm_transpose.rknn ./model/bus.jpg

post process confi box_conf_threshold = 0.50, nms_threshold = 0.6@

Read ./model/bus.

. /rknn_yolov5_demo ./model/RK3

: 1.1.0 (8Ba9d6f66@2021-08-19T15:04:49) driver version: 0.4.2
=

646, 640, 3], n_elems=1228800, size=1228800, fmt=NHWC, type=UINT8, qnt_type=AFFINE, zp=-128, scale=0.863922
3, 85, 80], n_elenms: 32000, size=1632000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=77, scale=0.08
m 85, 40], n_elems=408000, size=408000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=56, scal .080794
index=2, name=390, n_dims=5, dims=[1, 3, 85, 20], n_elems=102000, size=102000, fmt=NCHW, type=INT8, qnt_type=AFFINE, zp=69, scale=0.081305
model is NHWC input fmt
model input height=640, width=640, channel=3
once run use 71.763000 ms
loadLabelName ./model/coco 88 labels list.txt
person @ (474 257 559 518) 0.996784
person @ (112 239 208 521) 0.993368
person @ (212 232 286 515) ©.981273
bus @ (104 143 551 447) 0.976798
loop count = 10 , average run 70.741500 ms
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6) ATIF— B A 1 IF R AR Fr oout jpg EAM AT EE

LI

adb pull /data/rknn_yolov5 demo_Android/out.jpg ./

% S adb pull fdata/rknn_yolov5_demo_Android/out.jpg ./
/data/rknn_yolov5_demo_Android/out.jpg: 1 file pulled. 25.2 MB/s (189698 bytes in 0.007s)
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4 BEHY

£ X RKNN-Toolkit2 ¥ £ 40 B H & M # 0
{Rockchip User Guide RKNN_Toolkit2 CN.pdf) F/iit.
A X RKNPU APl # ¥ 41 W H & ™M # o

(Rockchip RKNPU User Guide RKNN_API CN.pdf) Fff.
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5 K=

51 &BFMKZEF KKK CPU. DDR Fl NPU iz

WE, BT BRSBTS, XN W R R R A B . A
T BRI G RA B, FEVEREVEAL T, E R RE AR T b AR O B T BRI K. AR
IR BB MBLE dr T

51.1 CPU EHi#&rd

1) #F CPU K.
cat /sys/devices/system/cpu/cpul/cpufreq/scaling_cur freq
2) [#E CPU A%

# B CPU AJ ISR (AFF G Bl AR A A FD

cat /sys/devices/system/cpu/cpufreq/policy0/scaling_available frequencies
408000 600000 816000 1008000 1200000 1416000 1608000 1704000

# BLE CPU MR, filt, BHE 1.7GHz

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

5.1.2 DDR E#ifr%d

1) %% DDR AR (FEMHE -

cat /sys/class/devfreq/dmc/cur freq
o
cat /sys/kernel/debug/clk/clk_summary | grep ddr
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2) [#Z DDR #i% (FEMAHXF -

# 757 DDR A A%

cat /sys/class/devfreq/dmc/available frequencies

# BLE DDR AR, filln, #E 1560MHz

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

echo 1560000000 > /sys/class/devfreq/dmc/userspace/set freq

5.1.3 NPU EHi&H4d
1) &% NPU Sk (REMGZE -
xF T RK3566 RK3568:

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

XFF RK3588:

cat /sys/kernel/debug/clk/clk_summary | grep clk npu_dsu0
XF T RK3562:

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

2) [HE NPU SR (FEMAZR) -

X RK3566 _RK3568:

# 7% NPU o] FA =

cat /sys/class/devireq/fde40000.npu/available frequencies
# BLE NPU MR, filln, ¥E 1 GHz

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

echo 1000000000 > /sys/kernel/debug/clk/clk _scmi_npu/clk rate
Xf T RK3588:

# WHE NPU Sii%, flf, ¥%E 1GHz
echo 1000000000 > /sys/kernel/debug/clk/clk_npu_dsu0/clk_rate

*FF RK3562:
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# 71 NPU n] Fi %

cat /sys/class/devireq/ff300000.npu/available frequencies

# BCE NPU MR, fildn, #E 600MHz

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

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

5.2 74 adb devices BE AT X

1. KEEL S IEM . EAAREE SR USB 4.
2. TEARHLHINFT docker 2525 H # FH USB &£ AR -, [F]— B 18] H 58 A — i fd A adb server.

WA TE— I AT A7 2 (adb devices) W EF AR, TIE D — 2 imPAT a2,
adb kill-server

2B AR adb service, FIR B JF S Ay 4 2 B 34T 4 Cadb devices) XA W %o

3. HBLBUF AR, RARZAE adb. 7 EHAT A M4 2% adb.

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

sudo apt install adb

A A
e

sudo apt install adb
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