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### MNISTE 7T

* MNIST2ZHINITEN M EUESE, FFEENational Institute of Standards
and Technology (NIST, ZEEZRINESHARRKA), BEaFMFERFER
, HHi)II45560,0003Kk, MiXE 10,0003k,

* MNISTRIET250 T ARIANFS B 50% EEPFE, 50% READES
&[S (the Census Bureau) M ITEAR., MiH&(test set) th2EHFLEHIRNF
HEFEE

* MNISTEM: [yann.lecun.com/exdb/mnist/](http://cxyroad.com/
”http://yann.lecun.com/exdb/mnist/”)

#ittt BUEEE N

MMNISTE R FSMBGEIEA EEA X1, BERT AR RN
MBS gERE N — ek E E, REBASRAREAEOEE, RIEATMNE
SE{ERADLAV N R ) ST AOMIEE( PRI A ), BMiEERE—ikaK
MITAIES, XEEE R RS TR R %E A BT

#i# 12BN 2
**_eNet-5{3j T **

I[1(https://p6-juejin.byteimg.com/tos—cn—i-
k3u1fbpfcp/f8b41c4ab6fc348e7bc7a7eb71a0692b3~tplv—k3u1fbpfcp-jj-
mark:3024:0:0:0:975.awebp#?w=1855&h=426&s=262971&e=png&b=fefe
fe)

#it## LeNet-5 543

*BWANE

BRIV 32x32x1, HAF 1 RinABAER, REBE— channel,

* BNE



filter K/Jv 5x5, filter SREE (12X) 7 6, padding 3 0, HRL
s=1=1, HBHEFER/NF 28x28x6, HA 6 R filter BITEK,

* HtE

average pooling, filter K/ 2x2 (B f=2=2) , #{ s=2=2, no
padding, HithEFEA/NA 14x14x%6,

* HRE

filter X/J\ 5x5, filter T84 16, padding }3 0, HIRLK s=1=1, HHE
BEA/\H 10x10x16, EH 16 R filter BINEL

* =

average pooling, filter K/J\ 2x2 (B f=2=2) , #{ s=2=2, no
padding, M MEFEAR/NA 5x5x16, TR, TIZEER, TEIF 5x5%x16 B
¥EfFflatten B—~ 400 ERIEE,

* 23%31EE (Fully Connected layer, FC)
neuron \EH 120,

* 23%31EE (Fully Connected layer, FC)
neuron EE7 84,

* 2ERER, BbE

IMTERRASEY LeNet-5 it BE—RES R A softmax BUEKREL, 7£ LeNet-5 &
RIIE X PIERRIEIER B Z softmax, {EEIE Z:-%ﬁao_l?d:?ﬂiéémﬁizﬁ
10, 5% 0~9 + P EFXH, (B 1 HIE T — M R RS EEENSIE

, MEER ‘v KREALE. )



/******************************************************************
*kkkkkkkkkkkk

* Copyright (c) 2020 Konduit K.K.
* Copyright (c) 2015-2019 Skymind, Inc.
*

* This program and the accompanying materials are made available
under the

* terms of the Apache License, Version 2.0 which is available at

* https://www.apache.org/licenses/LICENSE-2.0.

*

* Unless required by applicable law or agreed to in writing, software
* distributed under the License is distributed on an ”AS IS” BASIS,
WITHOUT

* WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied. See the

* License for the specific language governing permissions and
limitations

* under the License.

*

* SPDX-License-ldentifier: Apache-2.0
*kkkkkkkkhkkhkhkkhkkhkkhkhkkhkkhkhkkhkhkhkkhkhkhhkhkhkhkhkhhhkkhkhkhhhkhkhkhkhkhkhkhkhkhkhhhkkhkhkhhkkkkhkhkhkkkkkikk
***********/

package com.et.dl4j.model;

import lombok.extern.slf4).SIf4j;

import org.datavec.api.io.labels.ParentPathLabelGenerator;

import org.datavec.api.split.FileSplit;

import org.datavec.image.loader.NativelmagelLoader;

import org.datavec.image.recordreader.ImageRecordReader;
import
org.deeplearning4j.datasets.datavec.RecordReaderDataSetlterator;
import org.deeplearning4j.nn.conf.MultiLayerConfiguration;
import org.deeplearning4j.nn.conf.NeuralNetConfiguration;

import org.deeplearning4j.nn.conf.inputs.InputType;

import org.deeplearning4j.nn.conf.layers.ConvolutionLayer;

import org.deeplearning4j.nn.conf.layers.Densel ayer;

import org.deeplearning4j.nn.conf.layers.OutputLayer;

import org.deeplearning4j.nn.conf.layers.SubsamplinglLayer;
import org.deeplearning4j.nn.multilayer.MultiLayerNetwork;

import org.deeplearning4j.nn.weights.Weightlnit;

import org.deeplearning4j.optimize.listeners.ScorelterationListener;
import org.deeplearning4j.util. ModelSerializer;

import org.nd4j.evaluation.classification.Evaluation;

import org.nd4j.linalg.activations.Activation;

import org.nd4j.linalg.dataset.api.iterator.DataSetlterator;

import org.nd4j.linalg.dataset.api.preprocessor.DataNormalization;



import
org.nd4j.linalg.dataset.api.preprocessor.lmagePreProcessingScaler;
import org.nd4j.linalg.learning.config.Nesterovs;

import org.nd4j.linalg.lossfunctions.LossFunctions;

import org.nd4j.linalg.schedule.MapSchedule;

import org.nd4j.linalg.schedule.ScheduleType;

import java.io.File;

import java.util. HashMap;
import java.util.Map;
import java.util. Random;

/**
* Implementation of LeNet-5 for handwritten digits image classification
on MNIST dataset (99% accuracy)
* <a href="http://yann.lecun.com/exdb/publis/pdf/lecun-
O1a.pdf”’>[LeCun et al., 1998. Gradient based learning applied to
document recognition]</a>
* Some minor changes are made to the architecture like using ReLU
and identity activation instead of
* sigmoid/tanh, max pooling instead of avg pooling and softmax output
layer.
* <p>
* This example will download 15 Mb of data on the first run.
*
* @author hanlon
* @author agibsonccc
* @author fvaleri
*/@author dariuszzbyrad
*
@SIf4j
public class LeNetMNISTReLu {

//dataset
github: https://raw.githubusercontent.com/zq2599/blog_download_files
/master/files/mnist_png.tar.gz

/] FRXHFRIithE, EEIEER

private static final String BASE_PATH =

System.getProperty(”java.io.tmpdir”) + ”/mnist”;

private static final String BASE_PATH =
” /[Users/liuhaihua/Downloads”;

public static void main(String[] args) throws Exception {

/| BIR&ES
int height = 28;

// lFH%%J..
int width = 28;

/[l AARFRBER, FIABEEERE—T



int channels = 1;

/] DHELER, 0-9, HFhEF
int outputNum = 10;

/] #ER
int batchSize = 54;

/] B IRER
int nEpochs = 1;

/] B RBEN 2RO T+
int seed = 1234,

// BENLE TR

Random randNumGen = new Random(seed);

log.info("HEHIBEX G RESFE: {}”, BASE_PATH +
” /mnist_png”);

if ('new File(BASE_PATH + ”/mnist_png”).exists()) {
log.info("BUIBR X4 A FE, 1B FRESHREHEER: {17,
BASE_PATH);
return;

}
/] FREEMNRE, BIREXHNRBRIENIRE

ParentPathLabelGenerator labelMaker = new
ParentPathLabelGenerator();
// JA—EE (G ZE{EMM0-2553F50-1)

DataNormalization imageScaler = new ImagePreProcessingScaler();

/] ARINGEEZMASE, MiRtRENEHERER:
/11 ZEEF, EEEANCHW

/] 2. {RIBEHEA/NBIZRYIE A 25

/] 3. FIF— BN TR IEER

log.info("IIFGENREMIRE...”);

/] ¥attillgeE

File trainData = new File(BASE_PATH + ”/mnist_png/training”);

FileSplit trainSplit = new FileSplit(trainData,
NativelmagelLoader.ALLOWED_FORMATS, randNumGen);

ImageRecordReader trainRR = new ImageRecordReader(height,
width, channels, labelMaker);

trainRR.initialize(trainSplit);

DataSetlterator trainlter = new
RecordReaderDataSetlterator(trainRR, batchSize, 1, outputNum);

/] BEEIR(SEIE P SLFR L4 iR M)



imageScaler.fit(trainlter);
trainlter.setPreProcessor(imageScaler);

log.info(”MHERIREMIRE...”);

/] M hids, SaimRIZRSERIERM

File testData = new File(BASE_PATH + ”/mnist_png/testing”);

FileSplit testSplit = new FileSplit(testData,
NativelmagelLoader. ALLOWED_FORMATS, randNumGen);

ImageRecordReader testRR = new ImageRecordReader(height,
width, channels, labelMaker);

testRR.initialize(testSplit);

DataSetlterator testlter = new RecordReaderDataSetlterator(testRR,
batchSize, 1, outputNum);

testlter.setPreProcessor(imageScaler); // same normalization for
better results

log.info("ECE ML),
/] TR, BRI REENEEERMEHIETEE

Map<Integer, Double> learningRateSchedule = new HashMap<>();
learningRateSchedule.put(0, 0.06);

learningRateSchedule.put(200, 0.05);
learningRateSchedule.put(600, 0.028);
learningRateSchedule.put(800, 0.0060);
learningRateSchedule.put(1000, 0.001);

/] BSE
MultiLayerConfiguration conf = new
NeuralNetConfiguration.Builder()

.seed(seed)

[/ L2IEM{L 2R %Y

.12(0.0005)

/] BETENZEIRIZE

.updater(new Nesterovs(new

MapSchedule(ScheduleType.ITERATION, learningRateSchedule)))

/] REWMEt

.weightlnit(Weightlnit.XAVIER)

/] E&DE

Jdist()

/] BRRE

Jlayer(new ConvolutionLayer.Builder(5, 5)
.nin(channels)
.stride(1, 1)
.n0Out(20)
.activation(Activation.IDENTITY)
build())

/] TR#ZFE, Bt

Jlayer(new



SubsamplingLayer.Builder(SubsamplingLayer.PoolingType.MAX)
.kernelSize(2, 2)
.stride(2, 2)
build())
/] BRE
Jlayer(new ConvolutionLayer.Builder(5, 5)
.stride(1, 1) // nIn need not specified in later layers
.nOut(50)
.activation(Activation.IDENTITY)
build())
/] TFR#ZFE, Bt
Jlayer(new
SubsamplingLayer.Builder(SubsamplingLayer.PoolingType.MAX)
.kernelSize(2, 2)
.stride(2, 2)
build())
/] RER, HIEEE
Jlayer(new DenselLayer.Builder().activation(Activation.RELU)
.nOut(500)
build())
// Hid
Jlayer(new
Outp;JtLayer.BuiIder(LossFunctions.LossFunction.NEGATIVELOGLIKELIH
OO0D
.nOut(outputNum)
.activation(Activation.SOFTMAX)
build())
.setinputType(InputType.convolutionalFlat(height, width,
channels)) // I(r)mputType.convqutionaI for normal image
build();

MultiLayerNetwork net = new MultiLayerNetwork(conf);
net.init();

/] BT MERITEN—IRRK R EE

net.setListeners(new ScorelterationListener(10));
log.info(”tRZ ML H[{}1NSE”, net.numParams());

long startTime = System.currentTimeMillis();
/] TEFIRE
for (int i = 0; i < nEpochs; i++) {
log.info(” S [ EA”, i);
net.fit(trainlter);
Evaluation eval = net.evaluate(testlter);
log.info(eval.stats());
trainlter.reset();
testlter.reset();



log.info(”SERIIZRFMIN, FEA{IZER”, System.currentTimeMillis()-
startTime);

/] RFEE

File ministModelPath = new File(BASE_PATH + ”/minist-
model.zip”);

ModelSerializer.writeModel(net, ministModelPath, true);

log.info(” RFETHIMINISTIEEURTZZE[{}]”, ministModelPath.getPath());

MR HNEIER

I[1(https://p6-juejin.byteimg.com/tos—cn—i-
k3u1fbpfcp/c8868d1ee39c40edadc57ceec9827cbe~tplv—k3u1fbpfcp—ijj—
mark:3024:0:0:0:q75.awebp#?w=2034&h=1212&s=200530&e=png&b=2b
2b2b)

3.4m G ETINEO]

##t#t pom.xml

<?xml version="1.0"” encoding="UTF-8"?7>
<project xmins="http://maven.apache.org/POM/4.0.0”
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemal.ocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd”>
<parent>
<artifactld>springboot-demo</artifactld>
<groupld>com.et</groupld>
<version>1.0-SNAPSHOT</version>
</parent>
<modelVersion>4.0.0</modelVersion>

<artifactld>Deeplearning4j</artifactid>

<properties>
<maven.compiler.source>8</maven.compiler.source>



<maven.compiler.target>8</maven.compiler.target>
<dl4j—-master.version>1.0.0-beta7</dl4j—master.version>
<nd4j.backend>nd4j-native</nd4j.backend>
</properties>
<dependencies>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring—-boot-starter-web</artifactld>
</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-autoconfigure</artifactid>

</dependency>

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-test</artifactld>
<scope>test</scope>

</dependency>

<dependency>
<groupld>org.projectiombok</groupld>
<artifactld>lombok</artifactld>
<version>1.18.20</version>

</dependency>

<dependency>
<groupld>ch.qos.logback</groupld>
<artifactld>logback-classic</artifactld>
</dependency>

<dependency>
<groupld>org.deeplearning4j</groupld>
<artifactld>deeplearning4j—core</artifactid>
<version>${dl4j—master.version}</version>
</dependency>

<dependency>
<groupld>org.nd4j</groupld>
<artifactld>${nd4j.backend}</artifactld>
<version>${dl4j—master.version}</version>

</dependency>

<!--FAFA&MGPU--—>

<l—- <dependency>-->

<l-—-— <groupld>org.deeplearning4j</groupld>——>

<l—- <artifactld>deeplearning4j-cuda-9.2</artifactld>—->

<l— <version>${dl4j—master.version}</version>——>



<!—— </dependency>—-—>

<l—- <dependency>-->

<l— <groupld>org.nd4j</groupld>——>

<l—- <artifactld>nd4j-cuda-9.2-platform</artifactld>——>
<l— <version>${dl4j—master.version}</version>——>

<!—— </dependency>—-—>

</dependencies>
</project>

#t#t#t cotroller

package com.et.dl4j.controller;

import com.et.dl4j.service.PredictService;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.web.bind.annotation.*;

import org.springframework.web.multipart.MultipartFile;

import java.util. HashMap;
import java.util.Map;

@RestController
public class HelloWorldController {
@RequestMapping(”/hello”)
public Map<String, Object> showHelloWorld(){
Map<String, Object> map = new HashMap<>();
map.put(’msg”, ”HelloWorld”);
} return map;
@Autowired
PredictService predictService;

@PostMapping(”/predict-with-black—-background”)
public int predictWithBlackBackground(@RequestParam(”file”)
MultipartFile file) throws Exception {
[/ NISRBNEER, ANSFEEFER,
/] AR EEEFERNE R, AMEEREXIRD, MATERELE
return predictService.predict(file, false);

}



@PostMapping(”/predict-with—white—background”)
public int predictWithWhiteBackground(@RequestParam(”file”)
MultipartFile file) throws Exception {
[/ NZEER MR, RRBFEAFRR,
// AR EERFHRNE R, MBEEMRELIE,
/| RBZEMEREBEFEKT, AIUEZXIR7

return predictService.predict(file, true);

Hit#t service

package com.et.dl4j.service;

import org.springframework.web.multipart.MultipartFile;

public interface PredictService {

/**

* NS LEENE R, MERREIRBI R

* @param file LRI

* @param isNeedRevert E R EMx E4LbIE
*/@return

int predict(MultipartFile file, boolean isNeedRevert) throws Exception ;

package com.et.dl4j.service.impl;

import com.et.dl4j.service.PredictService;

import com.et.dl4j.util.ImageFileUtil;

import lombok.extern.slIf4).SIf4j;

import org.deeplearning4j.nn.multilayer.MultiLayerNetwork;
import org.deeplearning4j.util.ModelSerializer;

import org.nd4j.linalg.api.ndarray.INDArray;

import org.springframework.beans.factory.annotation.Value;
import org.springframework.stereotype.Service;

import org.springframework.web.multipart.MultipartFile;

import javax.annotation.PostConstruct;
import java.io.File;



@Service
@SiIf4j
public class PredictServicelmpl implements PredictService {

/**

*/-1 RTIARIKE

*

private static final int RLT_INVALID = -1;
[**

*/*E?.ES{#FE’\J{TLE

*

@Value(”${predict.modelpath}”)
private String modelPath;

/**

:/%IEH'S(#FE’\J BHx

@Value(”${predict.imagefilepath}”)
private String imageFilePath;

/**
:/Wéélﬂé%

private MultiLayerNetwork net;

/**

:/bean?&@']‘ftﬁilﬂf?ﬁ?]ﬂ?ﬁﬁﬂ

@PostConstruct
private void loadModel() {
log.info(”load model from [{}]”, modelPath);

/] INEEE
try {
net = ModelSerializer.restoreMultiLayerNetwork(new
File(modelPath));
log.info(”module summary\n{}”, net.summary());
} catch (Exception exception) {
log.error(”loadModel error”, exception);

}

@Override
public int predict(MultipartFile file, boolean isNeedRevert) throws
Exception {
log.info(”start predict, file [{}], isNeedRevert [{}]”,



file.getOriginalFilename(), isNeedRevert);

/] FEXH

String rawFileName = ImageFileUtil.save(imageFilePath, file);

if (null==rawFileName) {
return RLT_INVALID;
}

/] REBLEBFIXHER

String revertFileName = null;

[/ BERNEHIXEH

String resizeFileName;

/| RERERBLIE
if (isNeedRevert) {
[/ BREXHHRELAIE, RESREREBMIEFRIFG
revertFileName = ImageFileUtil.colorRevert(imageFilePath,
rawFileName);

/] B BB FEEH28*28 KNI 4
resizeFileName = ImageFileUtil.resize(imageFilePath,
revertFileName);
}else {
/] BFIERIXHEE F28*28 KX 14
resizeFileName = ImageFileUtil.resize(imageFilePath,
rawFileName);

}

[/ BEEXRFA T ERREMBFRZANIET FRIX M,
/| BBAIRIE A F 2 BB L3RI A9 314 A =T LARMIBR T

ImageFileUtil.clear(imageFilePath, rawFileName, revertFileName);

/] BXHZ R BB A RY4FIE
INDArray features =
ImageFileUtil.getGraylmageFeatures(imageFilePath, resizeFileName);

/] IR LR ER IR
: return net.predict(features)[0];
}

##t# application.properties



# LEXHENRAE

spring.servlet.multipart. max-request-size=1024MB

# BN ENRAE

spring.serviet.multipart.max-file—size=10MB

# IEE R XHRIE R

predict.imagefilepath=/Users/liuhaihua/Downloads/images/

# BB ERE
predict.modelpath=/Users/liuhaihua/Downloads/minist-model.zip

#i# THE

package com.et.dl4j.util;

import lombok.extern.slf4).SIf4j;

import org.datavec.api.split.FileSplit;

import org.datavec.image.loader.NativelmagelLoader;

import org.datavec.image.recordreader.ImageRecordReader;
import
org.deeplearning4j.datasets.datavec.RecordReaderDataSetlterator;
import org.nd4j.linalg.api.ndarray.INDArray;

import org.nd4j.linalg.dataset.api.iterator.DataSetlterator;

import
org.nd4j.linalg.dataset.api.preprocessor.lmagePreProcessingScaler;
import org.springframework.web.multipart.MultipartFile;

import javax.imageio.lmagelO;

import java.awt.*;

import java.awt.image.Bufferedimage;
import java.io.File;

import java.io.lOException;

import java.util.UUID;

@SIf4j
public class ImageFileUtil {

/**

* BEEHX AR



*/
public static final int RESIZE_WIDTH = 28;

/**

*/ilﬁ*é)éﬁ’\ﬁz#%lﬁ

*

public static final int RESIZE_HEIGHT = 28;

/**

* B EENX G FERSSR L

* @param base BB HFRERIB X

* @param file ELMBRYSI G

*/@return

public static String save(String base, MultipartFile file) {

/| HERBRZE

if (file.isEmpty()) {
log.error(”invalid file”);
return null;

}
/] XE2RERIEX

String fileName = file.getOriginalFilename();

/[ BIREFNNUE

File dest = new File(base + fileName);

/] FFERT=E

try {
file.transferTo(dest);

} catch (IOException e) {
log.error(”upload fail”, e);
return null;

}

return fileName;

}

/**

* BB R N28*281% %

* @param base AMEXHMB R
* @param fileName FAEINIXER
*/@return

*

public static String resize(String base, String fileName) {

/] FIXGRERRXEREMTHENEGESR, MBS RREEpng



String resizeFileName = fileName.substring(0,
fileName.lastindexOf(”.”)) + ”-” + UUID.randomUUID() + ”.png”;

log.info(”start resize, from [{}] to [{}]”, fileName, resizeFileName);

try {
/] R\
Bufferedimage bufferedimage = ImagelO.read(new File(base +
fileName));

/] FEn iErsEHl

Image image =
bufferedimage.getScaledinstance(RESIZE_WIDTH, RESIZE_HEIGHT,
Image.SCALE_SMOOTH);

Bufferedimage resizeBufferedimage = new Bufferedimage(28,
28, Bufferedimage.TYPE_INT_RGB);
Graphics graphics = resizeBufferedimage.getGraphics();

/] &E
graphics.drawlmage(image, 0, 0, null);
graphics.dispose();

[/ BRENEREXMH
ImagelO.write(resizeBufferedimage, ”png”, new File(base +
resizeFileName));

} catch (Exception exception) {
log.info(”resize error from [{}] to [{}], {}”, fileName,
resizeFileName, exception);
} resizeFileName = null;

log.info(”finish resize, from [{}] to [{}]”, fileName, resizeFileName);

return resizeFileName;

}

/**

* YRGB NIntEF

* @param alpha

* @param red

* @param green

* @param blue

* @return

*/

private static int colorToRGB(int alpha, int red, int green, int blue) {
int pixel = O;



pixel += alpha;
pixel = pixel << 8;

pixel += red;
pixel = pixel << 8;

pixel += green;
pixel = pixel << 8;

pixel += blue;

return pixel;

/**

* REBALIE

* @param base LA ENHHBEF

* @param src AT IBAYIFE 4

* @return REBLIEFRIFIX M4

*/@throws IOException

*

public static String colorRevert(String base, String src) throws
IOException {

int color, r, g, b, pixel;

/] ERIE

Bufferedimage srclmage = ImagelO.read(new File(base + src));

/] 1EER I 4

Bufferedimage destimage = new
Bufferedimage(srcimage.getWidth(), srcimage.getHeight(),
srclmage.getType());

for (int i=0; i<srcimage.getWidth(); i++) {

for (int j=0; j<srclmage.getHeight(); j++) {
color = srclmage.getRGBJ(i, j);
r = (color >> 16) & Oxff;
g = (color >> 8) & Oxff;
b = color & Oxff;
pixel = colorToRGB(255, Oxff — r, Oxff — g, Oxff — b);
} destimage.setRGB(j, j, pixel);
}

/] REIXIFRIBF

String revertFileName = src.substring(0, src.lastindexOf(”.”)) + ”



revert.png”;

/] BRENE RS X4

ImagelO.write(destimage, ”png”, new File(base + revertFileName));

return revertFileName;

}

/**

* VR BB R RFE

* @param base

* @param fileName

* @return

* @throws Exception

*/

public static INDArray getGraylmageFeatures(String base, String
fileName) throws Exception {

log.info(”start getimageFeatures [{}]”, base + fileName);

[/ TR ELR — IR B
ImageRecordReader imageRecordReader = new
ImageRecordReader(RESIZE_HEIGHT, RESIZE_WIDTH, 1);

FileSplit fileSplit = new FileSplit(hew File(base + fileName),
NativelmagelLoader. ALLOWED_FORMATS);

imageRecordReader.initialize(fileSplit);

DataSetlterator dataSetlterator = new
RecordReaderDataSetlterator(imageRecordReader, 1);

dataSetlterator.setPreProcessor(new ImagePreProcessingScaler(O0,
1));

/] BRYFAIE
return dataSetlterator.next().getFeatures();

}

/**

* It =BG

* @param base  AMEXHHIB R

* @param fileNames F5IBEXHES

*/

public static void clear(String base, String...fileNames) {
for (String fileName : fileNames) {

if (null==fileName) {
continue;

}



File file = new File(base + fileName);

if (file.exists()) {
: file.delete();

}
}

##t#t DemoApplication.java

package com.et.dl4;j;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class DemoApplication {

public static void main(String[] args) {
SpringApplication.run(DemoApplication.class, args);

MERZ—EXENE, FMEREBESL TERBEE
wit# RBBEE

* [github.com/Harries/spr...](http://cxyroad.com/
“https://github.com/Harries/springboot-demo”)

4. M35



BENSpring Boothi A, EEEF MR

*MRAFPBANZRERBFNER, AFER LAREPHNRELIEEEERA
* FHAKEFE FIRMHEREOpredict-with-white-background
* HERBFERIREERZOpredict-with-black-background

I[1(https://p6-juejin.byteimg.com/tos—cn—i-
k3u1fbpfcp/37d4e2cc19144b62970623af525203e7~tplv—k3u1fbpfcp—ijj-
mf);\rk:3024:0:0:0:q75.awebp#?w=2008&h=828&s=1 30047&e=png&b=fefe
fe

5.5|F

* [mgubaidullin.github.io/deeplearnin...](http://cxyroad.com/
”https://mgubaidullin.github.io/deeplearning4j—docs/cn/quickstart”)
* [blog.csdn.net/boling\_cava...](http://cxyroad.com/
”https://blog.csdn.net/boling_cavalry/article/details/118239403”)

* [www.liuhaihua.cn/archives/71...1(http://cxyroad.com/
”http://www.liuhaihua.cn/archives/710793.html”)

[RSCEE+E: https://juejin.cn/post/7385966245587337268



