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1 FEINREUH

RKNN-Toolkit /& 9 H F#4E7E PC. RK3399Pro. RK1808. TB-RK1808 Al i} k&l RK3399Pro

Linux TR EREAT B e, HEBERTPEREVEAL O R B 4F, F P I@ IR 6K python % L R] LAAE

L SE R LT T RE -

D

2)

3

4)

5)

6)

BiRlELy . 4 Caffe. TensorFlow. TensorFlow Lite. ONNX. Darknet #i%U% s RKNN

R, SCFF RKNN BRSNS, SRS RENgAERE1F-T- & Lnafti . M V1.2.0 lieAs T 4E

BESEZ PN SitH
EATIRE: SCRPRF AR R ERRR, B SR EAA T AT AR R E AL

(asymmetric_quantized-u8 ) , # & & s & tk  ( dynamic_fixed_point-8 I
dynamic_fixed_point-16). M V1.0.0 hizA 46, RKNN-Toolkit FF 46 FrR A EILIIRE, 1%
ThEERI AN UL S % 5 3.3 T Y.

EAVHEET : RENEAE PC L SHLIZ AT AR A - SR ICHEER 45 5« thm] DAZE i s T81FF & RK3399Pro

(B{ RK3399Pro Linux JF&#). RK1808. TB-RK1808 Al itk iz 770 3R B e FE
g,

PEREVPAL . RENETE PC RIS AT HaRBUEALEFEM G — 2 I0AERHE B B n] DU I I
MU 5 SAEHR B -7 & RK3399Pro. RK1808. TB-RK1808 Al 5k iz %!,
Bl EEE RK3399Pro Linux F &M Figfy, LASKREUSIALIERE(F I 56 B3z 4T — IR A 5 1.
B B R — 2 BRI 15 150 o
INAFVEAY s SRS ALS AT I (0 AP 0 o S8 I BN LR 1 77 OSR BURE R /8 4 v T AR
£5 RK3399Pro. RK1808. TB-RK1808 Al it 4tk ul RK3399Pro Linux JT &M iz 4T A
A B IL. M V0.9.9 BRA T UG 32 FriZ o g .
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2 RGHRUL

AFF R BT HIE/T T Ubuntu. Windows. MacOS. Debian Z5#:/E 24t . T8 £ UL R IE4T

HETER

1 BITHER
EAE RGU A Ubuntul6.04 (x64) KUl L
Windows 7 (x64) KUl L
Mac OS X 10.13.5 (x64) KU\ L
Debian 9.8 (x64) KUl L
Python kA 3.5/3.6
Python P& {6 'numpy >= 1.16.1'
'scipy >= 1.1.0'
'Pillow >= 3.1.2'
'h5py >= 2.7.1'
'Imdb >= 0.92'
'networkx == 1.11'
'flatbuffers == 1.9,
'protobuf >= 3.5.2'
'onnx == 1.4.1'
'onnx-tf == 1.2.1'
'flask >= 1.0.2'
'tensorflow >= 1.11.0'
'dill==0.2.8.2"
'opencv-python>=3.4.3.18'

'ruamel.yaml==0.15.82"
'psutils>=5.6.2"

7¥: Windows & MacOS R $z2ft Python3.6 )&%l .



3 Ubuntu F&EPUEEF

AFTLL Ubuntu 16.04. Python3.5 Jy il i5t B tnfal PRisk b F-1s FH RKNN-Toolkit.

3.1 EHEE

® — &I ubuntul6.04 HAE RS x86_64 1ML,
® RKI1808EVB #k.

® % RK1808 EVB #id it USB 4% PC |, {#i adb devices S8 E, 5% T:

rk@rk:~$ adb devices
List of devices attached
0123456789ABCDEF device

FCrRBRAL o4 1D
3.2 223 RKNN-Toolkit (BA Python3.5 )

1. “%Z%% Python3.5

sudo apt-get install python3.5
2. 2% pip3

sudo apt-get install python3-pip

3. JKHURKNN-Toolkit 2235, 4AJF4HT BLF A8

a) 1k package H%:
cd package/
b) %% Python K #i

pip3 install tensorflow
pip3 install opencv-python



c) %% RKNN-Toolkit

sudo pip3 install rknn_toolkit-1.2.1-cp35-cp35m-linux_x86_64.whl

d) H# RKNN-Toolkit /& 75 2225 i )

rk@rk:~/rknn-toolkit-v1.2.1/package$ python3
>>> from rknn.api import RKNN
>>>

2R 3N RKNN BB AT R, 15 W 22 il ) o

y—

BAT RFER IR

3.3.1 £ PC HiEZETRH

RKNN-Toolkit H 77 7 —4~ RK1808 HI#4L 2%, =] LA K45 FA AT RK1808 iz 4TI 1T M«

i% L A mobilenet_v1 Afil. 7= ) mobilenet_v1 j&—/> Tensorflow Lite £%Y, FT & H 2

K, ERARMAE LIZITH.

BAT R BIR D BRUTR -

1.

HE example/mobilenet_v1 H %

rk@rk:~/rknn-toolkit-v1.2.1/package$ cd ../example/mobilenet_v1
rk@rk:~/rknn-toolkit-v1.2.1/example/mobilenet_v1$

AT test.py B4

rk@rk:~/rknn-toolkit-v1.2.1/example/mobilenet_v1$ python3 test.py

JAIIAT 58 JR 3 200 45

--> config model

done

--> Loading model
done

--> Building model
done

--> Export RKNN model
done



--> Init runtime environment

W [RK_nn_softmax_compute:45]Softmax's beta is @. Set beta to 1
done

--> Running model

mobilenet vl

[156]: ©.8837890625

[155]: ©.8677490234375

[188 205]: ©.00867462158203125
[188 205]: 0.00867462158203125
[263]: ©.0057525634765625

done
--> Begin evaluate model performance
W [RK_nn_softmax_compute:45]Softmax’'s beta is @. Set beta to 1

Performance

Layer ID Name Time(us)
(%] tensor.transpose_3 72
44 convolution.relu.pooling.layer2 2 363
59 convolution.relu.pooling.layer2_ 2 201
45 convolution.relu.pooling.layer2 2 185
60 convolution.relu.pooling.layer2_ 2 243
46 convolution.relu.pooling.layer2 2 98
61 convolution.relu.pooling.layer2 2 149
47 convolution.relu.pooling.layer2_ 2 152
62 convolution.relu.pooling.layer2_ 2 120
48 convolution.relu.pooling.layer2 2 116
63 convolution.relu.pooling.layer2 2 101
49 convolution.relu.pooling.layer2 2 185
64 convolution.relu.pooling.layer2 2 101
50 convolution.relu.pooling.layer2 2 111
65 convolution.relu.pooling.layer2 2 109
51 convolution.relu.pooling.layer2 2 213
66 convolution.relu.pooling.layer2 2 109
52 convolution.relu.pooling.layer2 2 213
67 convolution.relu.pooling.layer2 2 109
53 convolution.relu.pooling.layer2 2 213
68 convolution.relu.pooling.layer2 2 109
54 convolution.relu.pooling.layer2 2 213
69 convolution.relu.pooling.layer2 2 109
55 convolution.relu.pooling.layer2_ 2 213
70 convolution.relu.pooling.layer2 2 109
56 convolution.relu.pooling.layer2_ 2 174
71 convolution.relu.pooling.layer2_ 2 219
57 convolution.relu.pooling.layer2 2 353
58 fullyconnected.relu.layer 3 110

Total Time(us): 4772
FPS(800MHz): 209.56



XA TV K B EE AR R . A5 RKNN X5 fRAUECE ;s fn#k TensorFlow Lite #58%54; 4
# RKNN F8S; S RKNN B gy JFEsE, 193 TOPS 4551 1FAIEALIERE: B RKNN
AR

example H3&H11#) mobilenet_v2 1 mobilenet-ssd 7~ #1347 7705 mobilenet_v1 AH[H, W&
mobilenet-ssd 7~ 1| HH AT IR BIA & ssd.py, HiZnBlPaT e 5 2% —5K outjpg K%, E&iE

AN 80 (508 SR AE B 5 F D HEAE HE K

3.3.2 7£ RK1808 EZEf7541

iX B L mobilenet_v1 A, T HAL G175 ) mobilenet_v1 /Rl & 7E PC Ll 8% FisqT iy, %
1F RK1808 EVB tR L1z TiXMtil, 7 LASE LR P IR

1. #EX example/mobilenet_vl H 3%

rk@rk:~/rknn-toolkit-v1.2.1/example/mobilenet_v1$

2. 1BE4 test.py BAIAS B I AR LA AL BN e (1) 24

rk@rk:~/rknn-toolkit-v1.2.1/example/mobilenet_v1$ vim test.py

# HRBEA B AR B R T init_runtime, 41F

ret = rknn.init_runtime()

# BEOZITENZH

ret = rknn.init_runtime(target="rk1808’, device_id="0123456789ABCDEF’)
# RAFBEHORR H

3. AT testpy A, FEIUITER:

rk@rk:~/rknn-toolkit-v1.2.1/example/mobilenet_v1$ python test.py
--> config model

done

--> Loading model

done

--> Building model

done

--> Export RKNN model

done



--> Init runtime environment
done

--> Running model
mobilenet_v1l

[156]: ©.8837890625

[155]: ©.0677490234375

[188 205]: ©.00867462158203125
[188 205]: ©.00867462158203125
[263]: ©.0057525634765625

done
--> Begin evaluate model performance

Total Time(us): 6098
FPS: 163.99



4 Windows ¥4 (Python3.6) P& FFiEE

K B AT AT 2 Windows 245 Python3.6 #1355 ¢ H] RKNN-Toolkit.

4.1 HER

® &3 Windows 7 (B{ Windows10) #:4E 24iH) PC.

® M TB-RK1808 Al it#&# (Windows *F& H Al RS2t 4.

® 4 TB-RK1808 Al i1 & #iEit USB %33 PC o 85—V fd FH T S BRI o5 22225 M R (R BK 5

& Y I

B SDK £l platform-tools/drivers_installer/windows-x86_64 H 3%, L& B0 B 41547
zadig-2.4.exe TP LAt R IOIRE), 40 F B PR
1. TINRr 3B & S TR 2 e IR B

&l Zadig — x>

Device Options Help

NTE Interface (Interface 3) v [JEedit
Driver |(NONE} Er’q‘ WinUSB (v6. 1.7600.16385) |2 More Information

WinUSB (libusb)
Use m@_ 0018 |03 fibusb-win32
Install Driver had libusbk
? e ———
wen? | X T

1 device found.
E: R H USB ID W% 2 2207:0018; 22351 Ik Eh %k £ B A ) WinUSB
BN 525 5 Install Driver 14622355 Ik

2. AN e MBI A




=]

= =" Driver Installation
NTB Interface 0 The driver was installed successfully. v [Jedit
Driver |winUl formation
= s
usem (2207 B3
, ' ' Reinstall Driver ‘vl libushk
WCID = | x‘ WinUSE (Microsoft)

Driver Installation: SUCCESS
B 23550 5 W IR windows 1% B ELES 1 P ) TB-RK 1808 Al T A # A 15, Hn R Fioi,

IR IU
T A 2238 Bl I -
v § ERRTREeE

@ Mass Storage
| ® NTBInterface |

E: ZREREEREERTFEDL.

4.2 ‘2% RKNN-Toolkit

2% RKNN-Toolkit 5 F 250 (% 5 4 B D4 22054 Python3.6. X AT BUEIT cmd BT python

—version #fiy€, WU RS DAL EEH Python3.6:

omen. raul >python —version

FRHL RKNN-Toolkit SDK £, SR JEHAT LA 23R!

1. 7E sdk R H 5% DL B SRR AT emd, SR/ F N\ package H 3%:
D:\workspace\rknn-toolkit-v1.2.1>cd packages

2. I (tensorflow £ opencv-python):

D:\workspace\rknn-toolkit-v1.2.1\packages>pip install tensorflow==1.13.1
D:\workspace\rknn-toolkit-v1.2.1\packages>pip install opencv-python

7E: opencv-python 7Eiz1T example H K415~ 43 F 3.

10



3. FhdE Imdb, 1% wheel fLJi7E packages\required-packages-for-win-python36 H 3% T :

D:\workspace\rknn-toolkit-v1.2.1\packages\required-packages-for-win-pyt
hon36>pip install Imdb-0.95-cp36-cp36m-win_amd64.whl

4. ‘%% RKNN-Toolkit
pip install rknn_toolkit-1.2.1-cp36-cp36m-win_amd64.whl
5. K ?F RKNN-Toolkit 275 2235 i 1)

D:\workspace\rknn-toolkit-v1.2.1\packages>python
Python 3.6.8 (tags/v3.6.8:3c6b436a57, Dec 24 2018, 00:16:47) [MSC
v.1916 64 bit (AMD64)] on win32

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

IR SN RKNN BT R, i B 223 2o

3BT RER I HIR

X L LA mobilenet_v1 A, 7~ ) mobilenet_v1 f&—/> Tensorflow Lite #<7%, F T & H %

IBAT B BRUNE -

1. i\ example/mobilenet vl H3x%

D:\workspace\rknn-toolkit-v1.2.1\packages>cd ..\

D:\workspace\rknn-toolkit-v1.2.1>cd example\mobilenet_v1
2. BHUHA test.py BIAS, FRFAH init_runtime $2 D37, ASINZE target="rk1808’:

#AETLAT -

ret = rknn.init_runtime()

#Ea:

ret = rknn.init_runtime(target="rk1808")

3. AT test.py HIBIA:

11



D:\workspace\rknn-toolkit-v1.2.1\example\mobilenet_v1>python test.py

4. BARPAT RS RIS m AT 5 RE R AR AT IS H kg -

--> config model

done

--> Loading model
done

--> Building model
done

--> Export RKNN model
done

--> Init runtime environment
done

--> Running model
mobilenet_v1

[156]: 0.8837890625

[155]: 0.0677490234375

[188 205]: 0.00867462158203125
[188 205]: 0.00867462158203125
[263]: 0.0057525634765625

done
--> Begin evaluate model performance

Total Time(us): 6063
FPS: 164.93

AT B B EBHRAEA . A8 RKNN X R BEUECE ;. N4 TensorFlow Lite #2741 1)
2 RKNN #5279, 5 RKNN A8 ng - HERE, /33 TOPS 45 4L AR PERE: B RKNN
X5
example H % %) mobilenet_v2 1 mobilenet-ssd 7=l #4777 K5 mobilenet vl #H[F, HEZ&
mobilenet-ssd 71 B AT I A AL ssd.py, HiZosBlHaT 585 <%t —ik outjpg BIER, B4
G 2] s GAE B b 7 AEAE HE R

T

12



Windows ¥ & 34248 NPU 4t 28 Dhfg, A BAZE Windows ~F & 4 Zi#;: TB-RK1808 if
AT .
24 % TB-RK1808 Al i+ SRV kL, 155 HEH::

http://t.rock-chips.com/wiki.php?mod=view&pid=28

13
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5 Mac OS X F& (Python3.6) PuE EFIERs
AF AU E Mac OS X R4t Python3.6 435 748 i RKNN-ToolKit.
5.1 IR HEE

® 47234 MacOS High Sierra (B EiRA) #:4F 24 /) Mac PC.

® > TB-RK1808 Al i-5#.

® 4% TB-RK1808 Al il H #si i USB %+ % PC L. £ pc Lt N SDK £
platform-tools/ntp/mac-osx-x86_64 H %, 1217 npu_transfer_proxy #2/7 2 & /& 517 1L 1] FH 1)

RK1808 i15i#, AU

macmini:ntp rk$ ./npu_transfer_proxy devices
List of ntb devices attached
TS018080000000013 2bedOccl USB_DEVICE

b EFRAT X 4T B A IRATTHE N TB-RK1808 Al 15 #5 . 445 ID Jy“TS018080000000013”.
5.2 23 RKNN-Toolkit
FREL RKNN-Toolkit SDK 1, #RJ5 4T LA 5%
1. #EN rknn-toolkit-v1.2.1/packages H 3% :
cd packages/
2. % tensorflow. opencv-python {5t

pip3 install tensorflow
pip3 install opencv-python

7%: opencv-python 7£121T example H FI {5111 2 FH 2.

3. %% RKNN-Toolkit

14



pip3 install rknn_toolkit-1.2.1-cp36-cp36m-macosx_10_9_x86_64.whl
4. Ki# RKNN-Toolkit /275 22355 s oh

(rknn-venv)macmini:rknn-toolkit-v1.2.1 rk$ python3
>>> from rknn.api import RKNN
>>>

AR 3N RKNN BRBEAT R, 10 W 2R il ) o

5.3 134T REAH MBI B

i% L L mobilenet_v1 Afil. 7= ) mobilenet_v1 j&—4> Tensorflow Lite £%Y, FT- & H 2>

>

IBATZoR B BRUNE -

1. i\ example/mobilenet_v1 H 3%

(rknn-venv)macmini:rknn-toolkit-v1.2.1 rk$ cd example/mobilenet_v1

2. BMUHA test.py IS, FRFEA init_runtime 4% MLy, TRINS 3L target="rk 1808’ :

H#AB AT :

ret = rknn.init_runtime()

#iEMUE:

ret = rknn.init_runtime(target="'rk1808")

3. AT test.py JHIA

(rknn-venv)macmini:mobilenet_v1 rk$ python3 test.py

4. JHAPATTIE133] Topb 45K

--> config model

done

--> Loading model
done

--> Building model
done

--> Export RKNN model
done

15



--> Init runtime environment
done

--> Running model
mobilenet_v1

[156]: 0.8837890625

[155]: 0.0677490234375

[188 205]: 0.00867462158203125
[188 205]: 0.00867462158203125
[263]: 0.0057525634765625

done
--> Begin evaluate model performance

Total Time(us): 6097
FPS: 164.02

XA T R B AR . A1 RKNN X% BEBECE ;s In#k TensorFlow Lite %Y #4)
£ RKNN B4, 5 RKNN 58S gk & FHERE, 7331 TOPS 4558 ; PPASBALIERE: Bt RKNN
MR

example H &%) mobilenet_v2 F1 mobilenet-ssd 747 [¥1347 77305 mobilenet vl A, HA&
mobilenet-ssd 7~ HEHAT I HIA R ssd.py, HiZnRBlPAT /5% —5K outjpg K&, B4

SN 280 1 X SR AE B (5 P D HEREHE DK

*:

1. Mac OS X “F-& I NPU B2 ThAEE, ATLAZE Mac OS X “F-& 4 4i4% TB-RK1808
THREPEIATREA

2. WX TB-RK1808 Al i &I KL, 1B E ks

http://t.rock-chips.com/wiki.php?mod=view&pid=28

16
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6 ARM64F & (Python3.5) Pk FFeE
AFET YA WA E ARM64 “F- 5 (Debian 9.8 &4t). Python3.5 3735 ff Ff RKNN-Toolkit.
6.1 RIS

® &% Debian 9.8 #:{E RSN RK3399Pro, J HLAf{R root 4 X #4245 (o] KT 5GB.

® fifk NPU KA KT 0.9.6.

® 151 B jusr/bin H 3 N ¥ A npu_transfer_proxy I% npu_transfer_proxy.proxy £ 5, ¥
rknn-toolkit-v1.2.1\platform-tools\ntp\linux_aarch64 H 3% T [#] npu_transfer_proxy #% Il #l/usr/bin/
Hah, JFERNZ A RHAT L T S CRIRE R R HE RSz, oL e # T pLE A
H:

sudo ./npu_transfer_proxy &

6.2 %3 RKNN-Toolkit

L AT R R ARG, XL q T 2% Python ML I 2 HI 21

sudo apt-get update

sudo apt-get install cmake gcc g++ libprotobuf-dev protobuf-compiler
sudo apt-get install liblapack-dev libjpeg-dev zlib1g-dev

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

2. PATLA R4 FHT pip
pip3 install --upgrade pip

BB 5 75 B I usr/bin/pip3, 75 ) 22 2% A AR B I 24 pip3 M4 1R . A& /usr/bin/pip3,
.

from pip import main --> from pip import __main__

17



sys.exit(main()) --> sys.exit(__main__._main())
3. %% Python TR T A
pip3 install wheel setuptools
4. LA hSpy

sudo apt-get build-dep python3-h5py && \
pip3 install h5py

5. 4% TensorFlow, #HM [ whl fL7E

rknn-toolkit-v1.2.1\packages\required-packages-for-arm64-debian9-python35 H 3 :
pip3 install tensorflow-1.11.0-cp35-none-linux_aarch64.whl --user

vE: BT TensorFlow f#&##i[—LL ZE/E ARM64 T4 I 75 B N5 IRAY J5 1T 9m B 22 3%, FTbA
X — B FE I ]
6. 2% opencv-python, HHR ] whi G746

rknn-toolkit-v1.2.1\packages\required-packages-for-arm64-debian9-python35 H 3 T :

pip3 install \
opencv_python_headless-4.0.1.23-cp35-cp35m-linux_aarch64.whl

7. %% RKNN-Toolkit, AHM ) whl £37E rknn-toolkit-v1.2.1\packages\ H 5 F :
pip3 install rknn_toolkit-1.2.1-cp35-cp35m-linux_aarch64.whl --user
7E: BT RKNN-Toolkit #iifr)—LL FEZE ARMGA 7 & b 75 B R EURAS J5 g 1k 2038, FTbAix—
BB EKIN TR
3BT ZIRB M B
iX B L mobilenet_v1 . 7= 7] mobilenet_v1 f&&—/> Tensorflow Lite #%, F+ & A 4>

%K.

IBAT B BRUNE -

18



2 RKNN #i7; SH RKNN AL, InEk & A AR, 45 3] TOPS 24

pap

H#E example/mobilenet_v1 H 3

linaro@linaro-alip: ~/rknn-toolkit-v1.2.1/ $ cd example/mobilenet_v1

AT test.py JHIA

linaro@linaro-alip: ~/rknn-toolkit-v1.2.1/example/mobilenet_v1$ python3

test.py

FIAR AT 58 SR 5 200 T 45

--> config model

done

--> Loading model
done

--> Building model
done

--> Export RKNN model
done

--> Init runtime environment
done

--> Running model
mobilenet_v1

[156]: 0.8837890625

[155]: 0.0677490234375

[188 205]: 0.00867462158203125
[188 205]: 0.00867462158203125
[263]: 0.0057525634765625

done

--> Begin evaluate model performance

Total Time(us): 5761
FPS: 173.58
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example H %) mobilenet_v2 F1 mobilenet-ssd 7=l {4777 K5 mobilenet vl #H[F, HZ&
mobilenet-ssd 7~ 1] HH AT (K BIA & ssd.py, HiZnBld4T 58 5 2% —5K outjpg K%, E&iE

I )36 A B DT HEAE R

1. ARMG4 ¥ S A SCREBHUERTIRE, It LLIX LR #82 MU 7E RK3399Pro [ #f7i) NPU L

2. ARMS64 & H il H 37 #F RK3399 Al RK3399Pro, 1 /& RK3399, 75 E4hM%— /> TB-RK1808
Al THE R,

3. HZ A K TB-RK1808 Al THHEHIE L HiRL, HSHHEE:

http://t.rock-chips.com/wiki.php?mod=view&pid=28
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http://t.rock-chips.com/wiki.php?mod=view&pid=28

7 SEH

A % RKNN-Toolkit 5401 HEFEE 6, 1§27 (Rockchip_User_Guide_ RKNN_Toolkit_

V1.2.1_CN.pdf) FHt.
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