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Bl CameraResultHandler.java

TlreHERFFAETEREV1.0 Copyright © 2023 I HRASHNRRIEAATRAS]

Package XfMNf4 .client;

import XtRifi4.domain.SimulatedResult;

import io.netty.channel.ChannelHandler;

import io.netty.channel.ChannelHandlerContext;

import jo.netty.channel.cChannelInboundHandlerAdapter;
import io.netty.util.ReferenceCountutil;

import lombok.extern.s1f4j.s1f4j;

import org.springblade.isdp.starter.utils.JsonUtils;
import org.springframework.stereotype.Component;
import org.springframework.util.Stringutils;

import java.util.objects;

import java.util.concurrent.LinkedBlockingbeque;
import java.util.concurrent.TimeuUnit;

@s1f4j

@ChannelHandler.Sharable

@Component

public class CameraResultHandler extends ChannelInboundHandlerAdapter {


af://n16

private static final LinkedBlockingDeque<String> cameraResultQueue = new
LinkedBlockingDeque<>(10);
@override
pubTlic void channelRead(ChannelHandlerContext ctx, Object message) throws
Exception {
final String msg = (String) message;
try {
Tog.debug("--------------------- received json message --------------

log.debug(msg) ;
log.debug("------------------o - s e

final SimulatedResult simulatedResult = JsonUtils.parse(msg,
SimulatedResult.class);
if (Objects.isNull(simulatedrResult)) {
lTog.error("simulated camera response error,response json:{}",

msg) ;
return;
3
if (simulatedResult.getType() == 2) {
return;
3

final SimulatedResult.Simulatedbata simulatedbata =
simulatedResult.getData();
// HHHlbase64E Fi
final String scanResult = simulatedData.getScanResult();
if (!stringuUtils.hasText(scanResult)) {
return;
3
try {
cameraResultQueue.clear();
cameraResultQueue.offerLast(scanResult, 2, TimeUnit.SECONDS);
} catch (Interruptedexception e) {
log.error("the camera queue is full,please clear",
e.getCause());
3
} finally {
ReferenceCountUtil.release(msg);

}
pubTlic static String getCameraResult() throws Exception {
final String cameraResult = cameraResultQueue.pollLast(5,
TimeUnit.SECONDS) ;
if (!stringUtils.hasText(cameraResult)) {
throw new Exception("get newest camera result failed, please
check!");
}
cameraResultQueue.clear();
return cameraResult;

BllE: NettyClient.java3 {4

package XfRifif.client;
import Xtfl4 .config.CameracConfig;
import io.netty.bootstrap.Bootstrap;



import
import
import
import
import
import
import
import
import
import
import
import
import
import
@s1f4j

io.netty.channel.Channel;
io.netty.channel.cChannelFutureListener;
i0.netty.channel.EventLoopGroup;
io.netty.channel.nio.NioEventLoopGroup;
io.netty.channel.socket.nio.NioSocketChannel;
Tombok .RequiredArgsConstructor;
Tombok.extern.s1f4j.s1f4j;
org.springframework.boot.ApplicationArguments;
org.springframework.boot.AppTicationRunner;
org.springframework.stereotype.Component;
javax.annotation.PreDestroy;

static io.netty.channel.cChanneloption.SO_KEEPALIVE;
static io.netty.channel.cChanneloption.TCP_NODELAY;
static java.util.concurrent.TimeUnit.SECONDS;

@Component

@RequiredArgsConstructor

public

class NettyClient implements ApplicationRunner {

private static final Tong RECONNECT_SECONDS = 2;
private final NettyClientHandlerInitializer nettyClientHandlerInitializer;
private final CameracConfig cameracConfig;

/7': ¥*

R, WTES RS R . Bl

private final EventLoopGroup eventGroup = new NioEventLoopGroup();

/7': *

* Netty Client Channel

private volatile Channel channel = null;

@override
public void run(final ApplicationArguments args) {

start();

* JHZ Netty Client

public synchronized void start() {

// Qi Bootstrap X%, HT Netty Client 33l
if (channel != null && channel.isActive()) {
return;
}
final Bootstrap bootstrap = new Bootstrap();
final string ip = cameracConfig.getIp(;
final int port = Integer.parseInt(cameraConfig.getPort());
// %# Bootstrap HI&FENE.
bootstrap.group(eventGroup) // ¥E /> EventLoopGroup Xf%
.channel(NioSocketChannel.class) // fR/E Channel N%& /)7

NioSocketChannel

.remoteAddress(ip, port) // f&icEERe RS gk
.option(SO_KEEPALIVE, true) // TCP Keepalive #lfil, Szl TCP JZZKM0

BR ORI DO RE

.option(TCP_NODELAY, true) // RVFE/NIEIEIIKE, FFIKER
.handler(nettyClientHandlerInitializer);
[/ BEHERSSAS, R, RUE BN i
bootstrap.connect().addListener((ChannelFutureListener) future -> {
[/ EERRK
if (!future.isSuccess()) {
Tog.error("Netty #ERMSE {3:{F &M!", ip, port);



reconnect();
return;
3
[/ EHER)
channel = future.channel(Q);
Tog.info("Netty HH:R4# {}:{} ®Ih!", ip, port);
55
}
public void reconnect() {
eventGroup.schedule(() -> {
Tog.warn(""RECONNECTING");
start(Q);
}, RECONNECT_SECONDS, SECONDS);
Tog.warn("Netty Client ¥7tE {} #¥kicEZE!", RECONNECT_SECONDS);
}
public void shutdownChannel() {
// XM Netty Client
if (channel != null) {
channel.close();

3
channel = null;
}
ik
* XM Netty Server
*/
@PreDestroy

pubTlic void shutdown() {
shutdownChannel () ;
// PUHESSH—1 EventLoopGroup X%
eventGroup.shutdownGracefully(Q;

}
Yok
* @param message JH.E
<p>
RIEHE

*/
pubTlic void send(String message) throws Exception {
if (channel == null) {
throw new Exception("#EHEANTEE");
}
if (!channel.isActive()) {
throw new Exception("iEHWiIT");
}
[/ KIEHE
channel.writeAndFlush(message) ;
Tog.info("kIhki%HE{}", message);
}
public Channel getcChannel() {
return channel;

Bl NettyClientHandler.javasZ{4

package XfRifif.client;
import io.netty.channel.ChannelHandler;
import io.netty.channel.ChannelHandlerContext;



import io.netty.channel.cChannelInboundHandlerAdapter;
import io.netty.handler.timeout.IdleStateEvent;
import lombok.extern.s1f4j.s1f47j;
import org.springframework.context.annotation.Lazy;
import org.springframework.stereotype.Component;
import java.util.Date;
@s1f4j
@Component
@ChannelHandler.Sharable
public class NettyClientHandler extends ChannelInboundHandlerAdapter {
// BINZE P i SE P E
private final NettyClient nettyClient;
pubTic NettyClientHandler(@Lazy final NettyClient nettyClient) {
this.nettyClient = nettyClient;
}
@override
public void channelInactive(ChannelHandlerContext ctx) throws Exception {
Tog.error("WrffiEs:, WHE:" + new Date());
// REHEE
nettyClient.reconnect();
[/ AREEfb I A
super.channelInactive(ctx);

}

@override

public void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) {
Tog.error("cChannel:{} exception!", ctx.channel().id(), cause);
ctx.channel().close();

}

@override

pubTlic void userEventTriggered(ChannelHandlerContext ctx, Object event)
throws Exception {
if (event instanceof IdleStateEvent) {
Tog.debug ("l #iTdTeStateEvent 3 | s RiLOBEEE!") ;
Tog.debug(string.valueof(event.getClass()));
nettyClient.shutdownChannel();
}

super.usereventTriggered(ctx, event);

Bl : NettyClientHandlerlnitializer.java 314

package XIMfi4.client;
import io.netty.channel.Channel;
import io.netty.channel.ChannelInitializer;
import io.netty.handler.codec.LineBasedFrameDecoder;
import io.netty.handler.codec.string.Stringbecoder;
import io.netty.handler.codec.string.StringEncoder;
import io.netty.util.CharsetUtil;
import io.netty.util.ResourceLeakDetector;
import org.springframework.stereotype.Component;
@Component
public class NettyClientHandlerInitializer extends ChannelInitializer<Channel> {
private final NettyClientHandler nettyClientHandler;
pubTic NettyClientHandlerInitializer(final NettyClientHandler
nettyClientHandler) {
this.nettyClientHandler = nettyClientHandler;



}
@override
protected void initChannel(Channel ch) {
ch.pipeline()
// RS
.addLast(new LineBasedFrameDecoder(104857600))
.addLast(new Stringbecoder())
.addLast(new StringEncoder(CharsetUtil.UTF_8))
.addLast(new CameraResultHandler())
/] BIRAL g
.addLast(nettyClientHandler);
ResourceLeakbDetector.setLevel (ResourcelLeakDetector.Level.ADVANCED) ;

EREMconfiglt T
BlEECameraConfig.javasZf4

package Xfpifi4.config;
import lombok.Data;
import org.springframework.boot.context.properties.ConfigurationProperties;
import org.springframework.context.annotation.Configuration;
@pata
@configurationProperties("camera™)
@Configuration
pubTlic class Cameraconfig {
private String 1ip;
private String port;

BllEEMinioConfig.java3Zft

package Xfpifi#.config;
import io.minio.MinioClient;
import lombok.Data;
import org.springframework.boot.context.properties.ConfigurationProperties;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;
@pata
@Configuration
@ConfigurationProperties(prefix = "minio")
pubTlic class MinioConfig {
private String endpoint;
private String accessKey;
private String secretKey;
private String bucketName;
@Bean
public MinioClient minioClient() {
return MinioClient.builder()
.endpoint(endpoint)
.credentials(accesskey, secretKey)
.buildQ;



BllEE— N domain3 sk
BlEESimulatedResult.javas {4

package XfMifi4.domain;
import com.fasterxml.jackson.annotation.JsonProperty;
import lombok.Data;
@pata
pubTlic class SimulatedResult {
private Integer type;
private Simulatedbata data;
@pata
pubTlic static class SimulatedData {
@JsonProperty("SscanrResult")
private String scanResult;

BlFRuitIsZkE
BllEEMinioUtils.java3Zft

package XfME4.util;
import X4 .config.MinioConfig;
import com.alibaba.nacos.common.utils.StringUtils;
import io.minio.*;
import java.io.ByteArrayInputStream;
public class Minioutils {
ik
OO A - AHh SR

* @param minioClient minio % i
* @param minioConfig miniofid &
* @param objectName U ff#
* @param imageBuffer KEIF4zrhX
*/
pubTlic static String uploadFile(MinioClient minioClient, MinioConfig
minioConfig, String objectName, byte[] imageBuffer) throws Exception {
final Sstring bucketName = minioConfig.getBucketName() ;
if (Stringutils.isEmpty(bucketName)) {
throw new Exception("fi& ANRENE");
}
if (!checkBucketExist(minioClient, bucketName)) {
createBucket(minioClient, bucketName);
}
try (ByteArrayInputStream bis = new ByteArrayInputStream(imageBuffer)) {
minioClient.putobject(
PutObjectArgs.builder()
.bucket(bucketName)
.object (objectName) // A7 Emini o 1) 4
.stream(bis, bis.available(), -1)// bAEAHCAFAEGE %

.build();
}

if (!getBucketFileExist(minioClient, objectName, bucketName)) {
throw new Exception("minioll /i AEdkii™);



return minioConfig.getEndpoint() + "/" + minioConfig.getBucketName() +
"/" + objectName;
}
/~,': %*
* B

* @param minioClient minio %)™
* @param bucketName &K
*/
private static void createBucket(MinioClient minioClient, String bucketName)
throws Exception {
try {

minioClient.makeBucket(MakeBucketArgs.builder() .bucket(bucketName).build());
} catch (Exception e) {
throw new Exception(e.getMessage(), e.getCause());

}
* R AR

* @param bucketName #Hli#FK
* @return boolean true-f£7£ false-IfifE
*/
private static boolean checkBucketExist(MinioClient minioClient, String
bucketName) throws Exception {
if (!stringutils.hasLength(bucketName)) {
throw new Exception("KilltHImE, KA

71

REAZTEL "),
}
try {
return
minioClient.bucketExists(BucketExistsArgs.builder() .bucket(bucketName) .build());
} catch (Exception e) {
throw new Exception();

3
/7':7':
* RIS ST A S S

* @param objectName CfH4#K

* @param bucketName #f%FK

*/

private static boolean getBucketFileExist(MinioClient minioClient, String
objectName, String bucketName) throws Exception {

if (!stringutils.hasLength(objectName) ||
IStringutils.hasLength(bucketName)) {
throw new Exception("X{F&AMFLZ AT N ") ;

}

try {
// FIW SR B AR
return

minioClient.bucketExists(BucketExistsArgs.builder() .bucket(bucketName) .build())
&&

minioClient.statObject(StatobjectArgs.builder() .bucket(bucketName).object(objec
tName) .build()) !'= null;
} catch (Exception e) {
throw new Exception(e.getMessage(), e);



fFoperation X{43HIPhotographOperation.javaX {4, REIZHEMND

package XM {l# .operation;
import io.minio.MinioClient;
import lombok.RequiredArgsConstructor;
import org.bouncycastle.util.encoders.Base64;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import XtRE4%.client.CameraResultHandler;
import XRfl4.client.NettyClient;
import XNfL4 .config.MinioConfig;
import XIMfl4 .config.OperationConfiguration;
import XtMfl# .prop.PhotographParam;
import XIRfl4 .prop.PhotographResponse;
import X4 .util.Minioutils;
import org.springblade.isdp.starter.document.annotation.IsdpComponent;
import
org.springblade.isdp.starter.document.operation.OperationHandlerInterface;
import org.springblade.isdp.starter.document.operation.OperationRequest;
import org.springblade.isdp.starter.document.operation.OperationResponse;
import org.springblade.isdp.starter.utils.JsonUtils;
import org.springframework.core.env.Environment;
import java.util.UuID;
ik
* PhotographOperation f#{fAb3
* <p>
* EKEE {@linkplain OperationConfiguration#globaloperationRoute()} At
ﬁmﬁﬁﬁi@i
* <h3>fiiF J5iki</h3>
* PN R FEEA S {@1ink OperationHandlerInterface#handler(Object)} J7i%BIT; <br/>
© R ?‘%H&Strmg SARUEHE, AMQTTH B WdataF Bt Isontb Eid,
*OUUR TR AR, TEE sl {@Tink
OperationHandlerInterface#convert(OperationRequest)}; <br/>
* J7iiR Al <b>{@code OperationHandlerInterface<T,R>}</b> 1 R HIZEAL, 41444004 %
[ 445 3 son P AL G KIEMQTT; <br/>
*<p>
* hREs: <br>
* 1. {@1ink OperationHandlerInterface#convert(OperationRequest)} convert() FiEn
FEMQT T AT B F AL 3
* 2. {@1link operationHandlerInterface#listenerHandler(String, OperationRequest,
Environment)}
* JTVEN] B HAT AL B AR A B AR, AR TMQT T Bk B
*/
@IsdpComponent
@RequiredArgsConstructor
public class PhotographOperation implements
OperationHandlerInterface<PhotographParam,
OperationResponse<PhotographResponse>> {
private static final Logger log =
LoggerFactory.getLogger (Photographoperation.class);
private final NettyClient client;
private final MinioClient minioClient;
private final MinioConfig minioConfig;



private static final String MINIO_PARENT_DIR = "componentImage";
private static final String MINIO_SEPARATOR = "/";

" "

private static final String KEY_PREFIX = "ng";

private static final String COLON = ":";
@override

public PhotographParam convert(final OperationRequest<?> request) {

return JsonUtils.parse(JsonUtils.toJson(request.getbData()),
PhotographParam.class);
}

@override

public OperationResponse<PhotographResponse> handler(final PhotographParam

param) throws Exception {
// 1. ARGk
client.send("{\"type\":2,\"data\":{\"scan\":false}}\n");
client.send("{\"type\":2,\"data\":{\"scan\":true}}\n");
//2. BREUEK

client.send("{\"type\":1,\"data\":{\"ScanResult\":\"ScanResult\"}}\n");

client.send("{\"type\":2,\"data\":{\"scan\":false}}\n");
//3. FREUECHn R 25

final String cameraResult = CameraResultHandler.getCameraResult();

//4. baseb4dftbytefrEiredis
final string key;
try {
key = MinioUtils.uploadFile(minioClient, minioConfig,
generateMinioObjectName(), Base64.decode(cameraResult));
} catch (Exception e) {

throw new Exception("minio upload failed,cause:", e.getCause());

}

final PhotographResponse response = new PhotographResponse();

response.setkey(key);
return OperationResponse.of(response);
}

private static String generateMinioObjectName() {

return MINIO_PARENT_DIR + MINIO_SEPARATOR + KEY_PREFIX + COLON +

"simulated-depth-camera" + COLON + UUID.randomuUID() + ".bmp";
}

FEpom. xmISZARNOAKER S EHKE

<!-- nettyfk# -->

<dependency>
<groupId>io.netty</groupId>
<artifactIid>netty-all</artifactIid>
<version>4.1.91.Final</version>

</dependency>

<!-- minio driver-->

<dependency>
<groupId>io.minio</groupId>
<artifactId>minio</artifactIid>
<version>8.4.3</version>

</dependency>



pomxml X

Loup - oual Lo

3.0.1.RELEASE

org.springframework.boot
spring-boot-starter-web
2.7.9

io.netty
netty-all
4.1.91.Final

io.minio
minio
8.4.3

3.2.2 R (FEYIB R AR L REEiR

3.2.2.1 SIEZEREFE

EHETR: (FEYNRBI R AR
T#4: simulatied-obj-coord
oK WAILBH

KIBES: python

EMRRBIR AL

+

Ti2%:  simulatied-obj-coort

REGE=:

BERRIABIT300*30083%, /NREIH 1mbLIA

B I H USSR ¥ x, E =

4« 8 O C @

FHA%RE. . .



af://n39
af://n40

3.2.2.2 Hiigit
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1T908R1E, HNTRISHRE

3.2.2.3 AR

fm5functions.pyS{4

#!/usr/bin/env python

#_:“:

- coding: utf-8 -*-

import cv2 as cv
import numpy as np
import server

def

def

def

def

getRedisConn():

return server.redisconn()
releaseRedisConn(conn):
conn.close()

classify_Square(contour):
# IR ERIELT R, KRR 20T
epsilon = 0.04 * cv.arcLength(contour, True)
approx = cv.approxPolybP(contour, epsilon, True)
LN ESTUNIATNPYIE
sides = Ten(approx)
# MRARLEGAT AR5 2K
if sides ==
return True
return False
classify_Hexagon(contour):
# (ERRCECRIT R AL, KR ERE AL 2 U
epsilon = 0.04 * cv.arcLength(contour, True)
approx = cv.approxPolyDP(contour, epsilon, True)

LAEIRIE UYL 1§
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sides = Ten(approx)
if sides == 6:
return True
return False
def classify_circle(contour):
epsilon = 0.04 * cv.arcLength(contour, True)
approx = cv.approxPolyDP(contour, epsilon, True)
circularity = 4 * np.pi * cv.contourArea(contour) / (cv.arcLength(contour,
True) ** 2)
epsilon = 0.04 * cv.arcLength(contour, True)
approx = cv.approxPolybP(contour, epsilon, True)
eI EZ Ul ATBUEA
sides = Ten(approx)
if circularity >= 0.85 and sides > 6:
return True
return False
def classify_Rectangle(contour):
# IR ER I A 2 14
epsilon = 0.04 * cv.arcLength(contour, True)
approx = cv.approxPolyDP(contour, epsilon, True)
# WHIALZATEA VYA TR, IANARFETE
if len(approx) == 4:
# FHEZIBILI N A
angles = []
for i in range(4):
pl = approx[i][0]
p2 = approx[(i + 1) % 4][0]
p3 = approx[(i + 2) % 4][0]
angle = np.degrees(np.arctan2(p3[1] - p2[1], p3[0] - p2[0]) -
np.arctan2(pl[1] - p2[1], pl[0] - p2[0]1))
angle = (angle + 360) % 360 # MM/ ZrE0F|360/% 2 [d
angles.append(angle)
# KA N ARG HEIE90E
if al1(80 <= angle <= 100 for angle in angles):
return True
return False
def preprocess_contour(contour_image):
# Dk
edges = cv.Canny(contour_image, threshold1=30, threshold2=100)
# g
blurred = cv.GaussianBlur(edges, (5, 5), 0)
# FCERHEHL
contours, _ = cv.findContours(blurred, cv.RETR_EXTERNAL,
CV.CHAIN_APPROX_SIMPLE)
# RCERIT AL
simplified_contours = []
for contour in contours:
epsilon = 0.02 * cv.arcLength(contour, True)
approx = cv.approxPolyDP(contour, epsilon, True)
simplified_contours.append(approx)
return simplified_contours

def Blob_area_Limit(contours, area_min, area_max):
contours_Limit = []
area_List = []
for cnt in contours:
area = cv.contourArea(cnt)
if area > area_min and area < area_max:



contours_Limit.append(cnt)
area_List.append(area)

return contours_Limit, area_List
def robotcamchange(pixel_x, pixel_y, pixel_z):
transform_matrix = np.array([

L
[-9.99353718e-01, 4.97718682e-03, -3.56002044e-02,

-3.37661928e+02],

[-4.93836123e-05, 9.90176832e-01, 1.39820736e-01, 2.22597010e+02],
[ 3.59464115e-02 , 1.39732130e-01, -9.89536653e-01,

1.66154847e+04],

D

(o, o, 0, 1]

transform_matrixT = np.linalg.inv(transform_matrix)

camera_matrix = np.array([[2.23039874e+04, 0.00000000e+00, 2.55599469e+02],
[0.00000000e+00, 2.23084372e+04, 2.55491691e+02],
[0.00000000e+00, 0.00000000e+00, 1.00000000e+00]11)

camera_matrix2 = np.linalg.inv(camera_matrix)

pixel_coordinates = np.array([[pixel_x * pixel_z], [pixel_y * pixel_z],

[pixel_z]1)
# pixel_coordinates = np.array([[pixel_x ], [pixel_y 1, [pixel_z]])

T2
T3

= np.dot(camera_matrix2, pixel_coordinates)
= np.vstack([T2, [1]1])

robot_coordinates = np.dot(transform_matrixT, T3)

X =

y:
Z =

float(robot_coordinates[0][0])
float(robot_coordinates[0][1])
float(robot_coordinates[0][2])

datal = [x/1000, y/1000-0.005, 0.150, 180, 0, O]
data2 = [x/1000, y/1000-0.005, -0.01, 180, 0, O]
return datal, data2

#

#if __
print(robotcamchange(277,231,1.66154847e+04))

#

name__ == '_main__":

fiSoperations. py X
# import urllib.request

import
import
import
import
import
import

json

cv2 as cv
numpy as np
redis
functions
requests

from functions import classify_Square, classify_Hexagon, classify_circle,
classify_Rectangle, robotcamchange,preprocess_contour
min_contour_area = 1000

max_contour_area = 5000

def imgFind(data):
shape = data["shape"]
image_path = data["path"]

if

image_path.startswith("http"):

# MPREEBEZ A URL, W FEEG IR 2IA

response = requests.get(image_path)

image_data = response.content

image_np = np.frombuffer(image_data, np.uint8)
img_target_np = cv.imdecode(image_np, cv.IMREAD_COLOR)

else:

# WREE AR A B AR, W BRI ER
img_target_np = cv.imread(image_path)



# conn = functions.getRedisConn()

# data = conn.get(key)

# functions.releaseRedisConn(conn)

# img_target_np = cv.imdecode(np.frombuffer(data, np.uint8),
cv.IMREAD_COLOR)

# cv.imshow("Image from Redis", img_target_np)

# cv.waitKey(0)

# cv.destroyAllwindows ()

# HEHONHSVEI (A A

img_target_hsv = cv.cvtColor(img_target_np, cv.COLOR_BGR2HSV)

lower_red = np.array([0, 0, 46])

upper_red = np.array([180, 43, 220])

# QI AR

red_mask = cv.inRange(img_target_hsv, lower_red, upper_red)

# SR O EYIHIEe

contours = preprocess_contour(red_mask)

for i, contour 1in enumerate(contours):

if i < len(contours): # MEREIELELEK
ret = False

if shape == "square":

ret = classify_Square(contour)
if shape == "circle":

ret = classify_Circle(contour)
if shape == "hexagon":

ret = classify_Hexagon(contour)
if shape == "rectangle":

ret = classify_Rectangle(contour)
if ret:

area = cv.contourArea(contour)
print(area)
M = cv.moments(contour)
if area > min_contour_area and area < max_contour_area:
if M["m00"] != O:
cX = int(M["m10"] / M["m00"])
cY = int(M["m01"] / M["m00"])
print(f"center (X, Y): ({cx}, {cY}), Shape: {shape}™)
# cv.circle(img_target_np, (cX, cY), 5, (0, 255, 0), -1)
# cv.putText(img_target_np, f'"Center (X, Y): ({cX},
{cYPD)", (cx - 50, cy - 10),
# CV.FONT_HERSHEY_SIMPLEX, 0.5, (0, 255, 0),
2)
# SR TR
# cv.drawContours(img_target_np, [contour], -1, (0, 255,
0, 2)
# cv.imshow("Detected Objects", img_target_np)
# cv.waitkey(0) # ZEF5H P % NMERE:
# cv.destroyAllwindows()
pixel_x = cX
pixel_y = cY
pixel_z = 1.66154847e+04
posl, pos2 = robotcamchange(pixel_x, pixel_y, pixel_z)

return {"event":"analysebone", "data": {"posl": posl,

"pos2": pos2}, "msg": "recognition_success", "code": 200}
return {"event":"noneShape", "msg": "recognition_fail", "code": 200}
# if _name_ == '_main__":

# print(imgfind({"shape": "square", "path": "./5.bmp"}))



fHSrequirements.txt3{4

nacos_sdk_python==0.1.12
paho_mqtt==1.6.1

PYYAML==6.0.1
opencv_python_headless==4.7.0.72
numpy==1.24.4

redis==5.0.1
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Bl client3Z{43<
BlEZArmResultHandler.javaX {4 :

package M4 .client;

import io.netty.channel.cChannelHandler;

import io.netty.channel.ChannelHandlerContext;

import io.netty.channel.ChannelInboundHandlerAdapter;

import io.netty.util.ReferenceCountutil;

import lombok.extern.s1f4j.s1f4j;

import XtMifu4 .domain.RealArmData;

import XtRMifl4.domain.SimulatedResult;

import org.springblade.isdp.starter.utils.JsonUtils;

import org.springframework.stereotype.Component;

import java.util.Objects;

import java.util.concurrent.LinkedBlockingbeque;

import java.util.concurrent.TimeuUnit;

@s1f4j

@ChannelHandler.Sharable

@Component

pubTlic class ArmResultHandler extends ChannelInboundHandlerAdapter {
private static final LinkedBlockingDeque<RealArmbata> armbataQueue = new

LinkedBlockingbDeque<>(100) ;


af://n56

@override
pubTlic void channelRead(ChannelHandlercContext ctx, Object message) throws
Exception {
final String msg = (String) message;
try {
Tog.debug("-----------------———- received json message --------------

Tog.debug(msg);
o g d e b U R e R

final SimulatedResult simulatedResult = JsonUtils.parse(msg,
SimulatedResult.class);
if (Objects.isNull(simulatedrResult)) {
log.error("simulated camera response error,response json:{}",

msg) ;
return;
3
if (simulatedrResult.getType() == 2) {
return;
3

final SimulatedResult.Armbata armbata = simulatedResult.getData();
if (Objects.isNull(armbata)) {

log.error("The arm Data is null, please check!");

return;

¥

final RealArmData realArmbata = new RealArmbata(armbata) ;
[/ PRAFIRELEL I WU E IR
try {
if (armbDataQueue.size() >= 90) {
armbDataQueue.clear();

}

armbataQueue.offerLast(realArmbata, 2, Timeunit.SECONDS);
} catch (Interruptedexception e) {
log.error("the armbata queue is full,please clear",
e.getCause());

3
} finally {
ReferenceCountUtil.release(msg);
}
}
pubTlic static RealArmData getRealArmData() throws Exception {
try {

final RealArmData realArmbata = armbataQueue.pollLast(5,
TimeUnit.SECONDS) ;
armbDataQueue.clear();
return realArmData;
} catch (Exception e) {
throw new Exception("Get arm Data failed,cause:", e.getCause());

ElE@&NettyClient.javaS{4:

package Xt .client;
import io.netty.bootstrap.Bootstrap;
import io.netty.channel.cChannel;



import
import
import
import
import
import
import
import
import
import
import
import
import
import
@s1f4j

io.netty.channel.ChannelFutureListener;
io.netty.channel.EventLoopGroup;
io.netty.channel.nio.NioEventLoopGroup;
io.netty.channel.socket.nio.NioSocketChannel;
Tombok.RequiredArgsConstructor;
Tombok.extern.s1f4j.s1f4j;

R4 . config.ArmConfig;
org.springframework.boot.ApplicationArguments;
org.springframework.boot.AppTicationRunner;
org.springframework.stereotype.Component;
javax.annotation.PreDestroy;

static io.netty.channel.cChanneloption.SO_KEEPALIVE;
static io.netty.channel.cChanneloption.TCP_NODELAY;
static java.util.concurrent.TimeUnit.SECONDS;

@Component
@RequiredArgsConstructor

public

class NettyClient implements ApplicationRunner {

private static final Tong RECONNECT_SECONDS = 2;
private final NettyClientHandlerInitializer nettyClientHandlerInitializer;
private final ArmConfig armConfig;

/7': ¥*

R, MTES ARSI Bl

private final EventLoopGroup eventGroup = new NioEventLoopGroup();

/7': ¥

* Netty Client Channel

private volatile Channel channel = null;

@override
public void run(final ApplicationArguments args) {

start();

* JH3) Netty Client

public synchronized void start() {

// fEE Bootstrap X%, HT+ Netty Client 33l
if (channel != null && channel.isActive()) {
return;
3
final Bootstrap bootstrap = new Bootstrap();
final string ip = armConfig.getIp();
final int port = Integer.parseInt(armConfig.getPort());
// %E Bootstrap [I&FHEME.
bootstrap.group(eventGroup) // ¥E /> EventLoopGroup Xf%
.channel(NioSocketChannel.class) // fii Channel 4% )"

NioSocketcChannel

.remoteAddress(ip, port) // f&icEER RS bk
.option(SO_KEEPALIVE, true) // TCP Keepalive #lfil, S8 TCP JZZKMI0>

BR ORI Dh RE

.option(TCP_NODELAY, true) // SRVFB/NAIEIEEIIIKIE, FEIUER
.handler(nettyClientHandlerInitializer);
[/ BEHERSSAS, R, RUR BN i
bootstrap.connect().addListener((ChannelFutureListener) future -> {
[/ EERK
if (!future.isSuccess()) {
Tog.error("Netty #ERMSE {3:{F &M!", ip, port);



reconnect();
return;
3
[/ EHER)
channel = future.channel(Q);
Tog.info("Netty H#H R4 {}:{} WIh!", ip, port);
55
}
public void reconnect() {
eventGroup.schedule(() -> {
Tog.warn(""RECONNECTING");
start(Q);
}, RECONNECT_SECONDS, SECONDS);
Tog.warn("Netty Client ¥7tE {} #¥kicEZE!", RECONNECT_SECONDS);
}
public void shutdownChannel() {
// *HF Netty Client
if (channel != null) {
channel.close();

3
channel = null;
}
ik
* Gl Netty Server
*/
@PreDestroy

pubTlic void shutdown() {
shutdownChannel () ;
// PHESSH—1 EventLoopGroup X%
eventGroup.shutdownGracefully(Q;

}
/:'::':
* @param message M2
* <p>
RIETH B

*/
pubTlic void send(String message) throws Exception {
if (channel == null) {
throw new Exception("#EHEANTEE");
}
if (!channel.isActive()) {
throw new Exception("iEHWiIT");
}
[/ KIEHE
channel.writeAndFlush(message) ;
Tog.info("kIhki%HE{}", message);
}
pubTic Channel getcChannel() {
return channel;

EllEENettyClientHandler.java3 {4 :

package XfRiflf.client;
import io.netty.channel.ChannelHandler;
import io.netty.channel.ChannelHandlerContext;



import io.netty.channel.cChannelInboundHandlerAdapter;
import io.netty.handler.timeout.IdleStateEvent;
import lombok.extern.s1f4j.s1f47j;
import org.springframework.context.annotation.Lazy;
import org.springframework.stereotype.Component;
import java.util.Date;
@s1f4j
@Component
@ChannelHandler.Sharable
public class NettyClientHandler extends ChannelInboundHandlerAdapter {
// GINES i S L
private final NettyClient nettyClient;
pubTic NettyClientHandler(@Lazy final NettyClient nettyClient) {
this.nettyClient = nettyClient;
}
@override
public void channelInactive(ChannelHandlerContext ctx) throws Exception {
Tog.error("WrffiEs:, WHE:" + new Date());
// REHEE
nettyClient.reconnect();
/7 AREEf R A
super.channelInactive(ctx);

}

@override

pubTlic void exceptionCaught(ChannelHandlerContext ctx, Throwable cause) {
Tog.error("channel:{} exception!", ctx.channel().id(), cause);
ctx.channel().close();

}

@override

pubTlic void userEventTriggered(ChannelHandlerContext ctx, Object event)
throws Exception {
if (event instanceof IdleStateEvent) {
Tog.debug ("l #iTdTeStateEvent 3 | s RiLOBEEE!") ;
Tog.debug(string.valueof(event.getClass()));
nettyClient.shutdownChannel();
}

super.usereventTriggered(ctx, event);

BlEENettyClientHandlerlnitializer.java3Z{4:

package XIMfi4.client;
import io.netty.channel.Channel;
import io.netty.channel.ChannelInitializer;
import io.netty.handler.codec.LineBasedFrameDecoder;
import io.netty.handler.codec.string.Stringbecoder;
import io.netty.handler.codec.string.StringEncoder;
import io.netty.util.Charsetutil;
import io.netty.util.ResourceLeakDetector;
import org.springframework.stereotype.Component;
@Component
public class NettyClientHandlerInitializer extends ChannelInitializer<Channel> {
private final NettyClientHandler nettyClientHandler;
pubTic NettyClientHandlerInitializer(final NettyClientHandler
nettyClientHandler) {
this.nettyClientHandler = nettyClientHandler;



}
@override
protected void initChannel(Channel ch) {
ch.pipeline()
// RS
.addLast(new LineBasedFrameDecoder(104857600))
.addLast(new Stringbecoder())
.addLast(new StringEncoder(CharsetUtil.UTF_8))
.addLast(new ArmResultHandler())
VA -Jar Vis: it
.addLast(nettyClientHandler);
ResourceLeakbDetector.setLevel (ResourcelLeakDetector.Level.ADVANCED) ;

EconfigS LT
ElEArmConfig.java3{4:

package XfMfi4.config;
import lombok.Data;
import org.springframework.boot.context.properties.ConfigurationProperties;
import org.springframework.context.annotation.Configuration;
@pata
@ConfigurationProperties("arm™)
@Configuration
public class ArmConfig {
private String 1ip;
private String port;
@pata
@configurationProperties("arm.deviation")
@Configuration
pubTlic static class Deviation {
private Double x;
private Double y;
private Double z;

BllEEArmSchedule.java3Z{t:

package Xfpifi#.config;
import lombok.RequiredArgsConstructor;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import X4 .client.NettyClient;
import org.springframework.scheduling.annotation.Async;
import org.springframework.scheduling.annotation.EnableAsync;
import org.springframework.scheduling.annotation.EnableScheduling;
import org.springframework.scheduling.annotation.Scheduled;
import org.springframework.stereotype.Component;
@RequiredArgsConstructor
@EnableScheduling
@EnableAsync
@Component
pubTlic class ArmSchedule {

private final NettyClient client;



private static final Logger log =
LoggerFactory.getLogger (ArmSchedule.class);
@scheduled(initialbelay = 2000, fixedbelay = 500)

@Async
pubTlic void timedSendGetTcpPosition() {
try {

client.send("{\"type\":1,\"data\":
{\"TcppPosition\":\"TcpPosition\",\"Suckbone\":\"Suckbone\"}}\n");
} catch (Exception e) {
log.error("Timed arm schedule error ,please check, caused: {}",
e.getMessage());
3

BliEdomain3Z{43k
tlE#RealArmData.javaX {4 :

package XfMfl4.domain;
import lombok.AllArgsConstructor;
import lombok.Data;
@pata
@A11ArgsConstructor
public class RealArmData {
private Double x;
private Double y;
private Double z;
private Boolean 1isSuck;
public RealArmData(SimulatedResult.Armbata armbData) {
final string position = armbData.getTcpPosition();
final Boolean suckDone = armbata.getSuckbone();
// BEREET, IS EI TR
final string[] values = position.replaceAll1("[O1", "").split(",");
// BT EX. y. zHIME
this.x Double.parsebouble(values[0].trim());
this.y Double.parsebDouble(values[1].trim());
this.z = Double.parsebouble(values[2].trim());
this.issuck = suckbDone;

BlJgESimulatedResult.java3Z{4:

package XJMfL# .domain;
import com.fasterxml.jackson.annotation.JsonProperty;
import lombok.Data;
@pata
public class SimulatedResult {
private Integer type;
private ArmData data;
@pata
pubTlic static class ArmData {
@JsonProperty("TcpPosition™)
private String tcpPosition;
@JsonProperty("suckbone™)
private Boolean suckDone;



BUFRUItISTE3E
BllE2UrRobotUtil java3Z{t:

package XfMAL4.util;
import org.s1f4j.Logger;
import org.s1f4j.LoggerFactory;
import X444 .client.ArmResultHandler;
import XtRifl4.config.ArmConfig;
import XtRMif14 .domain.RealArmData;
import java.util.List;
import java.util.objects;
public class UrRobotUtil {
private static final Logger log =
LoggerFactory.getLogger (UrRobotutil.class);

) T AR 75 IE A

* @param position HUME RimbRE S
*/
pubTlic static void judgePosition(final List<Double> position) throws
Exception {
if (Objects.isNull(position) || position.size() < 6) {
throw new Exception('positionfitsAsERE") ;
3
if (Objects.isNull(position.get(0)) || Objects.isNull(position.get(1l))
|| Objects.isNull(position.get(2)) || Objects.isNull(position.get(3)) ||
Objects.isNull(position.get(4)) || Objects.isNull(position.get(5))) {
throw new Exception("positionttrAsERE");

* ARFEALARRE S S B e &

* @param position HUME Kimskbrde &
* @return PHEEEMHL
*/
pubTlic static String moveCommand(final List<Double> position) {
final Double x = position.get(0);
final Double y = position.get(1l);
final Double z = position.get(2);
final Double rx = position.get(3);
final Double ry = position.get(4);
final Double rz = position.get(5);
return String.format("{\"type\":2,\"data\":{\"TargetPosition\":\"
(%s,%s,%s, %s, %s, %s)\"}I\n", x, y, z, rx, ry, rz);

}

/-.': *
* MRS B bRAL BRI 2 SRR 2 7S A A B
* @param targetPosition HUBE H brA AL bR
* @param deviation FOVF A AR 22

7':/

pubTlic static void waitToTarget(final List<Double> targetPosition, final
ArmConfig.Deviation deviation) throws Exception {



int count = 1;
final Double targetX = targetPosition.get(0);
final Double targetY targetPosition.get(1l);
final Double targetz = targetPosition.get(2);
while (true) {
final RealArmData realArmbata = ArmResultHandler.getRealArmbata();
final Double actualX = realArmbata.getX();
final Double actualy = realArmbata.getY();
final Double actualz realArmbata.getz();
// X¥JTZE
final Double deviationX = deviation.getXx();
final double xDiff = targetX - actualX;
final boolean isXCorrect = (-1 * deviationX) < xDiff && xDiff <

deviationX;
// YT E
final Double deviationYy = deviation.getY();
final double yDiff = targetYy - actualy;
final boolean isYCorrect = (-1 * deviationY) < yDiff && yDiff <
deviationy;
// ZHT %
final Double deviationz = deviation.getz();
final double zDiff = targetz - actualz;
final boolean iszCorrect = (-1 * deviationz) < zDiff && zDiff <
deviationz;
if (isXCorrect &% isYCorrect &% iszCorrect) {
break;
3
Tog.debug("xfiiz:" + xDiff + ", yfz:" + ypiff + ", zfwx: " + zDiff);
count++;
if (count >= 40) {
throw new Exception("HLW/Eizzhi@m") ;

}
Thread.sleep(500);
}
}
}
fEoperation3 {4k

fHEMoveOperation.javaX{4iBig

package XfM{l# .operation;

import lombok.RequiredArgsConstructor;

import org.s1f4j.Logger;

import org.s1f4j.LoggerFactory;

import XtRifl4.client.NettyClient;

import XMfL4 . config.ArmConfig;

import XINfl4 .config.OperationConfiguration;

import XML .prop.*;

import XRE4.util.urRobotutil;

import org.springblade.isdp.starter.document.annotation.IsdpComponent;
import
org.springblade.isdp.starter.document.operation.OperationHandlerInterface;
import org.springblade.isdp.starter.document.operation.OperationRequest;
import org.springblade.isdp.starter.document.operation.OperationResponse;
import org.springblade.isdp.starter.utils.JsonUtils;

import org.springframework.core.env.Environment;

import java.util.List;



import java.util.oObjects;
Vi
* MoveOperation fffEabsk
* <p>
* Hipkamid {@1inkplain OperationConfiguration#globaloperationRoute()} B4yt
Eiy=EalP Oy AR ey I o
* <h3>ffH Ji%</h3>
¢ IRAH T E4 7 {@1ink OperationHandlerInterface#handler(Object)} JikRITT; <br/>
* O EEEIRS tringZR AR R, AMQTTIH B N data Bl I sonfb ¥,
* QLR AR A AR, T e L {@Tink
OperationHandlerInterface#convert(OperationRequest)}; <br/>
© 77K IR <b>{@code OperationHandlerInterface<T,R>}</b> 1 R (KA, H4FNEE IR
[F 445 I son) P HIML R KIEMQTT; <br/>
* <p>
* R <br>
« 1. {@link oOperationHandlerInterface#convert(OperationRequest)} convert() jikn]
FMQTTHE FE47 B3 AL 21
« 2. {@Tink operationHandlerInterface#1istenerHandler(String, OperationRequest,
Environment)}
¥ JTVE ] MG LA N AL B BT AR B SOE R, AR R TMQTTIH Sk (A
*/
@IsdpComponent
@RequiredArgsConstructor
public class MoveOperation implements OperationHandlerInterface<MoveParam,
OperationResponse<MoveResponse>> {
private static final Logger log =
LoggerFactory.getLogger (MoveOperation.class);
private final NettyClient client;
private final ArmConfig.Deviation deviation;
@override
pubTic MoveParam convert(final OperationRequest<?> request) {
return JsonUtils.parse(JsonUtils.toJson(request.getbData()),
MoveParam.class);
}
@override
public OperationResponse<MoveResponse> handler(final MoveParam param) throws
Exception {
// 1. FWAbR
final List<Double> position = param.getPosition();
UrRobotUtil.judgePosition(position);
// 2. PiEam4
final String moveCommand = UrRobotUtil.moveCommand(position);
client.send(moveCommand) ;
Tog.debug("-------—--- moveCommand---------- :{}", moveCommand);
[/ 3. EREPATE R
UrRobotUtil.waitToTarget(position, deviation);
return OperationResponse.of(new MoveResponse());

#mE5SuckOperation.javaX {4215

package XJNifl4.operation;

import lombok.RequiredArgsConstructor;
import org.s1f4j.Logger;

import org.s1f4j.LoggerFactory;

import XRE4.client.ArmResultHandler;



import XtMfi4.client.NettyClient;
import XtRNfl4 .config.OperationConfiguration;
import XM 4 .domain.RealArmData;
import XtRMifl4 .prop.SuckParam;
import XtRfL4 .prop.SuckResponse;
import org.springblade.isdp.starter.document.annotation.IsdpComponent;
import
org.springblade.isdp.starter.document.operation.OperationHandlerInterface;
import org.springblade.isdp.starter.document.operation.OperationRequest;
import org.springblade.isdp.starter.document.operation.OperationResponse;
import org.springblade.isdp.starter.utils.JsonUtils;
import org.springframework.core.env.Environment;
ik
* SuckOperation #ffEhbzH
* <p>
© HikEiE {@linkplain OperationConfiguration#globaloperationRoute()} HAZiE Mt
255 B0 LA b
* <h3>ffH 7i%</h3>
* BN N T EAN 7 {@1ink OperationHandlerInterface#handler(Object)} J7ykRITFT; <br/>
© TR S tri ngZ R BdE, AMQTTIH B N data Bl sonfb HidE,
* AR EAE A AR, T E e XSEEl {@Tink
OperationHandlerInterface#convert(OperationRequest)}; <br/>
* J7vEKiR [ <b>{@code OperationHandlerInterface<T,R>}</b> ' R (KA, H4FNEEIR
%4 I son A AL JE K IEMQTT: <br/>
* <p>
* R <br>
* 1. {@link oOperationHandlerInterface#convert(OperationRequest)} convert()Jyikn]
FEMQTTH M EAT H F AL 3T
* 2. {@link oOperationHandlerInterface#listenerHandler(String, OperationRequest,
Environment)}
* JTVE ] M A N AL B BT A B SOE R, AR R TMQTTIH Sk (A
*/
@IsdpComponent
@RequiredArgsConstructor
public class SuckOperation implements OperationHandlerInterface<SuckParam,
OperationResponse<SuckResponse>> {
private static final Logger log =
LoggerFactory.getLogger (Suckoperation.class);
private final NettyClient client;
@override
pubTic SuckParam convert(final OperationRequest<?> request) {
return JsonUtils.parse(JsonUtils.toJson(request.getbData()),
SuckParam.class);
}
@override
pubTic OperationResponse<SuckResponse> handler(final SuckParam param) throws
Exception {
// 1. RS TORES
RealArmData armbData = ArmResultHandler.getRealArmbata();
final Boolean suckDone = armbata.getIssuck();
final string suckCommand = String.format("{\"type\":2,\"data\":
{\"suck\":%b}}\n", !suckDone);
log.debug("------——————- suckcommand------------- {}", suckCommand);
client.send(suckCommand) ;
//2. FRECRES
int count = 0;
while (true) {
if (count >= 10) {



throw new Exception("suck error,please check");

3

count++;

armData = ArmResultHandler.getRealArmbata();

if (armbata.getIsSuck() == !suckDone) {
break;

}

Thread.sTeep(500);
}

return OperationResponse.of(new SuckResponse());
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