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package com.pec.mall.core.util;

import org.apache.commons.codec.binary.Hex;
import javax.imageio.lmagelO;

import java.awt.*;

import java.awt.color.ColorSpace;

import java.awt.image.Bufferedimage;

import java.awt.image.ColorConvertOp;

import java.io.File;

import java.io.lOException;

import java.nio.charset.StandardCharsets;
import java.security.MessageDigest;

import java.security.NoSuchAlgorithmException;



public class ImageUtil {

pl)J{inc static double hammingDistanceSimilarity(File imageFile1, File
file2
int[] pixels1 = new int[]{};
int[] pixels2 = new int[1{};
try {
pixels1 = getimgFinger(imageFile1);
pixels2 = getimgFinger(file2);
} catch (Exception e){

}
_— H/)/ RN TEXIAESR (Rixs— 1T EtRELR LESERSRIREL
R 2N %

int hammingDistance = getHammingDistance(pixels1, pixels2);

// @iEXEAERITEAEME, BEEE [0.0, 1.0]

double similarity = calSimilarity(hammingDistance)*100;

return similarity;

}

private static int[] getimgFinger(File imageFile) throws IOException {
Image image = ImagelO.read(imageFile);
/] HERERE
image = toGrayscale(image);
// 97“/]\5232X32E’]2'1‘EH§.
image = scale(image);
/] FRENVIR BIRERENA
int[] pixels1 = getPixels(image);
/] SRV IR E B E
int averageColor = getAverageOfPixelArray(pixels1);
/] REVIR G ZRILERENA (Eﬂ.t%? AUE2T]))
pixels1 = getPixelDeviateWeightsArray(pixels1, averageColor);
return pixels1;

}
// BiEEImagek B E &Ik IBufferedimagest By, FH{EFLEERIE

public static Bufferedimage convertToBufferedFrom(lmage srcimage)

{
Bufferedimage bufferedimage = new
Bufferedimage(srclmage.getWidth(null),
srclmage.getHeight(null), Bufferedimage. TYPE_INT_ARGB);
Graphics2D g = bufferedimage.createGraphics();
g.drawlmage(srcimage, null, null);
g.disposel();
return bufferedimage;

}
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public static Bufferedlmage toGrayscale(lmage image) {
Bufferedimage sourceBuffered = convertToBufferedFrom(image);
ColorSpace cs = ColorSpace.getinstance(ColorSpace.CS_GRAY);
ColorConvertOp op = new ColorConvertOp(cs, null);
Bufferedimage grayBuffered = op.filter(sourceBuffered, null);
return grayBuffered;

}
/] GEIREI2x32{G RIS E

public static Image scale(lmage image) {
image = image.getScaledinstance(32, 32, Image.SCALE_SMOOTH);
return image;

}
/] BB =LA

public static int[] getPixels(Image image) {
int width = image.getWidth(null);
int height = image.getHeight(null);
int[] pixels = convertToBufferedFrom(image).getRGB(0, 0, width,
height,
null, 0, width);
return pixels;

}

/] FREVR EEMNTFIG R E
public static int getAverageOfPixelArray(int[] pixels) {
Color color;
long sumRed = 0;
for (int i = 0; i < pixels.length; i++) {
color = new Color(pixels[il, true);
: sumRed += color.getRed();
int averageRed = (int) (sumRed / pixels.length);
return averageRed;

}

/] KBV EERGEIEREA (FIENEE)
public static int[] getPixelDeviateWeightsArray(int[] pixels,final int
averageColor) {
Color color;
int[] dest = new int[pixels.length];
for (int i = 0; i < pixels.length; i++) {
color = new Color(pixels[il, true);
: dest[i] = color.getRed() — averageColor >0 ? 1 : 0;

return dest;

}



[/ FRERFA N GaRS B RO G REE BNV AERINEAEEE (BEFHAZERH#HAK)
public static int getHammingDistance(int[] a, int[] b) {

int sum = O;

for (int i = 0; i < a.length; i++) {

: sum += ali] == b[i] ? 0 : 1;

return sum;

}
// @SRRI B ME

public static double calSimilarity(int hammingDistance){
int length = 32*32;
double similarity = (length - hammingDistance) / (double) length;

/] (EFRRIEE L REBMELSR
similarity = java.lang.Math.pow(similarity, 2);
return similarity;
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File file1 =
FileUtil.writeBytes(HttpUtil.downloadBytes(”https://avatar3.pddpic.com/
a/QONVTkdwcHo1STY4cXRNWWRVRFZQVHF2MkpYRUpINWIDQT09djA0
-1650468196?imageMogr2/thumbnail/100x”), ”image1.jpg”);

File file2 =
FileUtil.writeBytes(HttpUtil.downloadBytes(”https://wx.glogo.cn/mmhead
/ver_1/uO9KDkCtJWHkheqGugxw1h92yGdgd4kmHnI77z10xa9j0rLvb8NX
35bDcpzn5guraX9ia8Pt1z1C0sOu2sTkicFOD9Krf7As0oxhLRIFetXOM/0”)
, “image2.jpg”);

/] REXE&
double similarity = getSimilarity(file1, file2);
System.out.printin(similarity);

// BEl—EB =AM E: 98.63748550415039
// B—E=18ME: 72.01776504516602
// E—EPEME: 32.860660552978516
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