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1.7~ mis

PaddlePi-K2102EEMBEMIKGHEHIN—UREFLREN, ZEMEE TAl StudiotRBIg,
Aftk. HEEPESREMAL R, JRTREFIEXRMNGRHSE, LRI, KIREFIEXT
RAONAS, WABSIEN., RREEENTRE. AN RINT EFFHERAPaddlePi-K2107FAE
TN AT A,

1.1 BBHI4A

PaddlePi-K210RE T EHEHRAIS - BB K21 0 IEN—RREFIFREN, SR EBIN T

=%
1. WAZRISC-V 644 IEES
o SIX400MHZEYESR: BMNIIZFSIASERITEES.
o BHZFRIESINE: M MOMISHTFRBEIESINE, r{FEERAERSIA105fps,
o WiZ6ANAMIEES: —MTERZ, —MNAZ, FRAREF RSN SEN S REABIEE A,
o SRINFENF3S0mW, EBRINAARIGENT 1w,

2, Uil REISESSHMREMILEHEE

o Bl ANARIGRR120fpshID FETRE ML,

o BN QVGARIMZIANT, BirtaliEEERAAZ60fps,

o EREXINE: NMYAILINESTREMERNIEE, FEILSHERBGEZETERNEFHT
BRHINNE,

3. TE(EARL

PaddlePi-K210E#R. DVPIERMEL. LCDRRERFEFIEINER.
FaRRRERGS O, LCOMERRO, REZENO, WIFFISPI Flash,
1) ERGERT

38
#

— 20mm —

|7 38mm 4'

V1204 V1.3MRA

2) $EZOMEENE
HIEREL (FrE10 ERIREF793.3V)


af://n472
af://n474

1024 [, > L JTAG TCK
1025 ] . 2 b JTAG TDI
026 | - B TTAG TMS
1027 |7 o JTAG TDO
1028 - o - RX
1029 ] |, 1 L TX
10 3 o i BOOT
10 31 7| .2 ’ RESETN
o9 15 16
== 17 18 O . lIIGND
— 19 20 O 3V3
}g M _ 21 2P
) 3 - . v
123 24 S —]VIN
FI 2A
Paddlsl%i-l(zm g £5= . Zzz;‘
- %: T lnig w@ﬁwmmgs 5V i 10_35
o T o T o
TDO 10_27 TDO 10_27
T™MS 10_26 T™S 10_26
TDI 10_25 TDI 10_25
TCK 10_24 TCK 10_24
THS WS FHSELIE
R ThEES | ERLIRESIE

3790, HESIMTIEENERR. ERIRBANEMLGERSVEAN, RFEIE EBIEET

k.



s xE 588 =it

1 1/0 BINEIH S R24
2 /0 JTAG_TCK

3 170 NEIH S R25
4 /0 JTAG_TDI

5 110 BINHEIHSRI26
6 /0 JTAG_TMS

7 1/0 BINEIH S R27
8 /0 JTAG_TDO

9 170 NEIH S R28
10 /0 UARTHS_RX

11 110 BINEIH S R129
12 /0 UARTHS_TX

13 1/0 BINEIH S BI30
14 /0 BOOT

15 170 NI S B3
16 — RESET

17 170 BINEIH S R32
18 POWER GND

19 170 BINEIH S R33
20 POWER 3.3V FERG
21 110 MA@ 34
22 POWER GND

23 1/0 BINEIH S I35
24 POWER 5V NELTIN

i SIRE22RAT IR, R EEIY, SR, SUARRGSEE,
1.2 B4R

BEXMEAI Studio(i)|Zr5ShkAVEELEPaddlePi-K210_LiE1T)

Al StudioRF AT REREL—AUITATE. ZFaEMTARIE. REFZIFFITE. &M
B HEHIEE. BANTRENRRRFERIR, NMERTHREEAZITEFR—RIIER, 7
IEEHMCISHELIE RN A, SRENSIEERZREUR RIS ERA R EEESH TREII4


af://n669

BEAI StudioSFEEBZERAETE 7 PythoniESIME, LUIKBEEPaddlePaddleiREZIFRIE

ERNZFaERA T PaddlePi-K210FAXEHELIE, FAERFESHIENAIIE, B3
%, BDRIZREUEERL, SrlLUEMRE CRISIRS, #iT%k, LIEESHINAZR.

Al StudioBAFEARTLAS%E . Al Studio
PaddlePi-K210 T Elfi%

AR T PaddlePi-K210FFAFAHEAI SDK. RXmETE. HiX TR, IDE, HEREMT Al
RSB R EAUEELEEHRES (Model Compiler), FEARTLAGANttps://kendryte.com/downloads/Flh
ttps://github.com/kendryte,

BERG: BH1akFreeRTOS

SHERERHERL . Mobilenet, TinyYOLOV2 (after pruned)



https://aistudio.baidu.com/aistudio/projectdetail/39212
https://kendryte.com/downloads/
https://github.com/kendryte

2. HA(#h
2.1 )IIE54E52

Al StudioFEEtdPaddlePi-K2 10124t T mobilenet #1 tiny yoloMERESEI, S5IE
PaddlePi-mobilenetflPaddlePi-tiny-yolo, REEforkidkKiiT, TEEITIEEMLE,

2.1.1 fork Al StudioESE I InEPaddlePi-mobileneti)||Zx{&E8E

LUTRLA"PaddlePi-mobilenet" A TR, iZmHl)llg—NMERISHRMLE, alLURIEBCHFEK
BinReE.

1. EEPaddlePi-mobileneti#F .,
2.1317I0E, 9JLASERCPURGPUEEY,
3. FHA)IIHESY, 1RIRFE TcellRIA],

1) &fT7cell, RIEHIESE

# MRl R
lcd data/data2815 && unzip -q flower_photos.zip

2) 1Bf7cell, FREFIZIEELSE]

# IR SRR S 4
lcd data/data6592 && unzip -q MobileNetV2_pretrained.zip

3) i&f7cell, FAMIREUE, KHEEMWHINERSTN. BERPSEURRDNRG, LUE)ISFIHERbE

# VLR, W N ARG e FIRP R BAR YR 7 R,  DME I ZRANTT SRl e %
import codecs

import os

import random

import shutil

from PIL import Image

train_ratio =4 / 5
B

train_file.close()
eval_file.close()

4) izfTcell, HIREMEEF)IIGHEEY

# -*- coding: UTF-8 -*-
WIZRH AL EERN 4, T 2RAE5
HEKINGEE R, KRt Tabel _list.txt KEER—AXHFRT


af://n680
af://n681
https://aistudio.baidu.com/aistudio/projectdetail/59854
https://aistudio.baidu.com/aistudio/projectdetail/61305
af://n683
https://aistudio.baidu.com/aistudio/projectdetail/59854

TRl train. txt SCHFIREE AIEOm I A $w:
from __future__ import absolute_import
from __future__ import division

from __future__ import print_function
import os

import numpy as np

import time

import math

import paddle

import paddle.fluid as fluid

import codecs

import logging

from paddle.fluid.initializer import MSRA
from paddle.fluid.initializer import Uniform
from paddle.fluid.param_attr import ParamAttr
from PIL import Image

from PIL import ImageEnhance

G

if __name__ == "_main__":
init_Tog_config()
init_train_parameters()
train()

AERTINT, FTrllgsek. EECPUIIZ, FIRERE/L VN,

[Tine:635] - INFO: end training
[Tine:649] - INFO: training till last epcho, end training

5) i&fTcell, iHHEE

from __future__ import absolute_import
from __future__ import division
from __future__ import print_function

import os

import numpy as np

import random

import time

import codecs

import sys

import functools

import math

import paddle

import paddle.fluid as fluid

from paddle.fluid import core

from paddle.fluid.param_attr import ParamAttr
from PIL import Image, ImageEnhance

A



if _name__ == "_main__":
eval_allQ

EFRMIR AR, 1E1TRE:
total eval count:750 cost time:65.95 sec predict accuracy:0.84

6) R (HEIREAFERFEITEFARSSERG L, ATEREREG LRE, T
ZBEP—LETER) . BBGHRFEREERTR:

Imkdir /home/aistudio/work/ncc

lwget "https://platform.bj.bcebos.com/sdk%2Fncc-Tinux-x86_64.tar.gz" -0 ncc-
Tinux-x86_64.tar.gz

Itar -zxvf ncc-Tinux-x86_64.tar.gz -C /home/aistudio/work/ncc

7) HTREEGE, BIIFEHTEN. ATRIENENEE, TE2EM)IGEREARERE, #R
TFHE R EI/home/aistudio/work/images

Imkdir /home/aistudio/work/images

import os
import shutil
filenames = os.listdir("/home/aistudio/data/data2815/evalImageSet/™)

index = 0
for i in range(1, 1len(filenames), 7):
srcFile = os.path.join("/home/aistudio/data/data2815/evalimageSet/",
filenames[index])
targetFile = os.path.join("/home/aistudio/work/images", filenames[index])
shutil.copyfile(srcFile, targetFile)
index += 7

8) HHTIEELELIR, ST AURELEIERPaddlePi-K21 0] LIS THIRREL,

! /home/aistudio/work/ncc/ncc -i paddle -o k210model -p /dev/ttyusB0 --
postprocess nltol --dataset work/images/ freeze-model mobiTlenet.kmodel

BEEFRINT, RREKIET5M

KPU memory usage: 2097152 B
Main memory usage: 250880 B

nncase is a cross-platform neural network optimization toolkit for fast inference.
ncc -i <input format> -o <output format> [--dataset <dataset path>] [--postprocess
<dataset postprocess>] [--weights-bits <weights quantization bits>] <input path>

<output path>


https://github.com/kendryte/nncase

Parameter

--dataset

--postproces
--postproces
-weights-bits
--weights-bits
--float-fc

--channelwise-

output

Supported layers

value

paddle

k210model

eg:work/images/

Oto1

nito1

16

description
input format __model1__ Paddle model

ouput format .kmodel K210 model (Only supported in
inference mode)

eval images path, required when the output format is
k210model or inference.

normalize images to [0, 1]
normalize images to [-1, 1]
8bit quantization [0, 255]
16bit quantization [0, 65535]

Use float fullyconnected kernels.

Use channelwise quantization for output layers.



layer parameters

Conv2d kernel={3x3,1x1} stride={1,2} padding=same *
DepthwiseConv2d kernel={3x3,1x1} stride={1,2} padding=same *
FullyConnected

Add

MaxPool2d

AveragePool2d

GlobalAveragePool2d

BatchNormalization

BiasAdd

Relu

Relu6

LeakyRelu

Concatenation

L2Normalization

Sigmoid

Softmax

Flatten

ResizeNearestNeighbor

2.1.2 fork Al StudioE&E B IIEPaddlePi-tiny-yoloil|¥51&5Y

LATLA"PaddlePi-tiny-yolo" A TR, 1Za Bl —MRLIZE MR, SJLIRE
BCE kB EiReE.

1. mEPaddlePi-tiny-yoloi# A\,
2.5z47IE, AJLASECPURGPURREY,
3. FHEVIGHEE, ZIRFiE Tcel DA,

1) iBEf7cell, BEHURE.
2) BEUREERFEEEI:

* label_Tist.txt ®—A7 A3, Kilds KiL7

* train.txt 17 MEA, BIRBE{"bbox":{"Teft":0, "top":0, "width": 0,
"height": 0}, "Tabel":1}...]

* trainImageSet/xxx.jpg ZE A
* eval.txt &= [[@train.txt

* avalImageSet/xxx.jpg K&}

3) BLEtiny yololEBLISEL,


af://n815
https://aistudio.baidu.com/aistudio/projectdetail/61305

4) $BiEtiny yolo4g,
5) IR,
6) 1R,

2.2 mFRFRIERF

1BAI Studio B)IIFAMREN TS, ENEIRHCEEH I TRIFFHRRER. (XFPaddlePi-K210FF
BINMERIIRE, BoE Y (PaddlePi-K2106GST R IMEREISE) ) .

2.2.1 PaddlePi-mobilenet{wiFHlIRRIZF
windows 555
R RERFMEFISDK 2R (PaddlePi-K2108584 T A3 R & ER)
1) F#ERAIFERFbaidu flower, 1 baidu_flower BRKZ kendryte-standalone-sdkfJsrcBRT
2) TETEAI Studio bi)l|IZiFHItEEImobilenet.kmodelZ] baidu_flower BERE T

3) TEkendryte-standalone-sdk (i5fEFdevelopSZAAS) BFEFriEbuild >z E£, a0:
D:\Documents\kendryte-standalone-sdk\build

4) fmiE

#FTIFemd# ANbuild H 3%
cd D:\Documents\kendryte-standalone-sdk\build
cmake .. -DPROJ=baidu_flower -G “MinGw Makefiles”
make
TR SERfEbUild B R4 baidu_flower.bin
5) RRIEF
K-flash.exeZZ=£&%& 31 (PaddlePi-K2104 ST RINEEEIEE)

FraiRiE EUSB Type-C, ERBHNISPIRT, iE{TK-flash.exe, #%#E Device | IREIRIFE. &F
baidu_flower.bin, =i Flash FRIA T,

6) ZATIAE

RRTREEMER, (ERERETUN (AIERAI StudicBERIEIRRE FEHTI) .
ubuntufplzg

RRIRFEMZASDK 2% 4 (PaddlePi-K21 085S TH AINEIEETSR)

1) FERFIFERDbaidu flower, ¥ baidu_flower BEHZIkendryte-standalone-sdkfysrc B3
T, #0: /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/src/baidu_flower

2) TEFEAl Studio BlIEFAIEEImobilenet.kmodelZl baidu_flower BRT,
u: /home/tienfeek/Documents/kendryte/kendryte-standalone-
sdk/src/baidu_flower/mobilenet.kmodel

3) fEkendryte-standalone-sdk (i&{FFEdevelopHDZRIRID) BREEEbUIlASUEE,
%0: /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build

4) fwiE


af://n831
af://n833
https://github.com/kendryte/PaddlePi/tree/master/standalone-demos
https://github.com/kendryte/kendryte-standalone-sdk
https://github.com/kendryte/PaddlePi/tree/master/standalone-demos
https://github.com/kendryte/kendryte-standalone-sdk

#IHterminalidt AbuildH %
cd /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build
cmake .. -DPROJ=baidu_flower -DTOOLCHAIN=/opt/kendryte-toolchain/bin
make
TEFTREbUild B R4 R baidu_flower.bin
5) WRRINA
kflash.py 2R SE Y (PaddlePi-K2108p ST ANEEEEIEE)
FAUSB Type-C&iE#zPaddlePi-K210 FIFF AR, HiTaNTar<SEbaidu_flower.bin ERE|
PaddlePi-K210FF &R,

#ik NFkflash.pyie H 3
sudo python3 kflash.py -p /dev/ttyusBO
/home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build/baidu_flower.bin

6) IE{TIIA
RRFTHRER, ERERHTULN (AERAN StudioRmAVEHESRE HHTN) .

2.2.2 PaddlePi_tiny-yolofRiZHIERIZF

windows 215

R RGRFIMEFISDK SE 1Y (PaddlePi-K21085 1 TH AINEEZTER )

1) FERFIRERFbaidu screw, ¥ baidu_screw BRZElkendryte-standalone-sdkfJsrcERT
2) TEFEAI Studio bi)l|lZREFAIERLtiny_yolo.kmodelZl baidu_screw BT

3) TEkendryte-standalone-sdk (i5fEFdevelopHSZAHE) BFEFriEbuild 43, a0:
D:\Documents\kendryte-standalone-sdk\build

4) GmiE

#FTIFemd i NbuiTdH %
cd D:\Documents\kendryte-standalone-sdk\build
cmake .. -DPROJ=baidu_screw -G “MinGw Makefiles”
make
TESERfEbuUild B R4 baidu_screw.bin
5) RREERF
K-flash.exeZe2=£E X4 (PaddlePi-K210M ST RINEIREIER)

FrARMIELEUSB Type-C, EEBHEANISPIET., iz1TK-flash.exe, i5&#E Device . IRERIFER, HF
baidu_screw.bin, = Flash FFIA T,

6) ETI

RRREEHMER, ERERE TN (AIERAl StudioBERIEIEEE FE# T) .
ubuntufplz

RXGFMEFISDK 2E Y (PaddlePi-K2107SfTH RINEEEIER)


af://n860
https://github.com/kendryte/PaddlePi/tree/master/standalone-demos
https://github.com/kendryte/kendryte-standalone-sdk

1) TERBFERDbaidu screw, ¥ baidu_screw BREkendryte-standalone-sdkAJsrcB=R
T. @0: /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/src/baidu_screw

2) TETEAI Studio bi)||44Fa91ERLtiny_yolo.kmodelF| baidu_screw BR T,
40: /home/tienfeek/Documents/kendryte/kendryte-standalone-
sdk/src/baidu_screw/tiny_yolo.kmodel

3) fEkendryte-standalone-sdk (i&{FEFdevelopHZHMEE) BREEbuildST4E,
40: /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build

4) fmiF

#Hterminali#t AbuildH
cd /home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build
cmake .. -DPROJ=baidu_screw -DTOOLCHAIN=/opt/kendryte-toolchain/bin
make
HRIFFeRfEDbUIld B R4HRkbaidu_screw.bin
5) WERRA
kflash.pyZed=fIASE 1Y (PaddlePi-K2108p ST ANEIREISE)
FUSB Type-C&iE#EPaddlePi-K210 FIFF AR, HITUN T ap$IEbaidu_screw.bin j5RE!
PaddlePi-K210FF &#%.

#ik N F|kflash. pyfrfE H 3

sudo python3 kflash.py -p /dev/ttyusBO

/home/tienfeek/Documents/kendryte/kendryte-standalone-sdk/build/baidu_screw.bin
6) EATIAR

BRRFEER, ERERETUN (AIFERAN StudioREAYEIESRE I TU) .


https://github.com/kendryte/PaddlePi/tree/master/standalone-demos
https://github.com/kendryte/kendryte-standalone-sdk
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