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Title Machine Vision-based Meat Freshness Data Acquisition
Device

Abstract

When using manual detection of meat quality, not only is the efficiency
low, but also due to objective reasons, manual detection has great defects,
and it is difficult to ensure accurate and effective identification
results. As we all know, machine learning has the characteristics of fast,
lossless, convenient and highly intelligent, in the preparation of the
early stage of testing, the use of single—chip microcomputer control image
acquisition device to obtain a large number of test sample images, using
modular code implementation, simple operation, easy to use, high industry
fit, can be widely used.

In this article, it is explained how machine vision can be applied to
practical applications based on image inspection. A new meat freshness
evaluation system using machine vision was designed. The main design idea
is to first use a single—chip microcomputer to control the image
acquisition device, collect the picture with the camera, send it to the
computer, and then preprocess the image, use the neural network framework
to recognize, and output the visualization results. The results of this
study have been verified by empirical analysis, which has the
characteristics of high operability, simple structure, easy to use by

non—-professionals, and high detection efficiency.

Keywords Machine vision Image detection
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self.ab_Btn = tk.Button(self.win_Main, text='H&iHMH', font=('HEFER', 12), width=10, height=1,
command=self.ShowMe) .pack(side="1left',6 padx=20)

self.con_Btn= tk.Button(self.win_Main, text='#EERL', font=('HEHESR"', 12), width=10, height=1,
command=self.Connect_Box).pack(side="right',padx=20)
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Msg.showinfo( 'ifEZHEMPLEFTIERERE! ')

self.panel = tk.Tk()

self.panel.title(' WERERMEHIR')

self.panel.geometry('400x800+900+600")

self.panel.focus_set()

self.io = Box_I0()

self.processor=Img_Processor()

thread.start_new_thread(self.Loop_Video, ())

self.show_BtnL = tk.Button(self.panel, text='SEREHEM', font=('MEMM', 12), width=15, height=1,

command=self.processor.Show_Prime).pack(side="'top', padx=20,pady=20)

self.show_BtnL = tk.Button(self.panel, text='B;mHSVE{R', font=('#M&ER', 12), width=15, height=1,
command=self.processor.Show_HSV).pack(side="top', padx=20,pady=20)

self.show_BtnL = tk.Button(self.panel, text='7FREEMR', font=('HEER ', 12), width=15, height=1,
command=self.processor.Flick).pack(side="top', padx=20,pady=20)

self.show_BtnL = tk.Button(self.panel, text='HIRIRR', font=('MEKER", 12), width=15, height=1,
command=self.processor.Rec).pack(side="top"', padx=20,pady=20)

¢l = tk.Checkbutton(self.panel, text='ZX#{§k', variable=self.processor.left_Open,onvalue=1, offvalue=0,command=self.processor.prime_Dat) #

cl.pack(side="1left"')

¢2 = tk.Checkbutton(self.panel, text='%&#{@k', variable=self.processor.right_Open,onvalue=1, offvalue=@8,command=self.processor.prime_Dat)

c2.pack(side="right")
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Cv2.imread(‘zhurou/1.jpg’)
Cv2.imshow(‘img’, img)

Cv2.imwrite( str2, self.processor.cam.frame L)
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str=time.strftime("%Y-%m-%d %H:%M:%S", time.localtime())
cv2.imwrite("D:\%s.jpg"%str,self.cam.frame_L)
Msg.showinfo('Done',’ {&EIE,?\D:\%S .jpg'%str)
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img = cv2.imread("image.jpg") # luil/EE
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blur = cv2.GaussianBlur(gray, (5,5), 0) # i/ it
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5.2.1 HRMBIER
(EFIBE A HESE CAnlEl 5.15) JEATHATE BIEERSE, U472 UL

BN
Depise Conv |Swish Conv | BN
K 5.15 EficientNet HE 28~ Z &

PEFEUNZRIREL 20 VRIS (A THEfff 3 AR 2% 5 1) |l 2 PGB 5.15 B, BB VI 25
REIBE N, HERRR WIS s, BURFAW TR, A2 HAENCR .

EfficientNet Training and Validation Accuracy Efficienet Training and Validation Loss
101 — rain Accuracy —— Train Loss
Validation Accuracy 14 Validation Loss
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5.15 EficientNet 57 /A 2 R4 2
EfficientNet—BO0 [JFEZEM 2% (58 5-16) H, FATH Li EXI 2B BN Stage 1,
Hgr 4y 92k (Hi 1 Wi, i H ey Ci.
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2% 5-16 EfficientNet—BO 157 ) RX] 2% 45 4

Stage i Operator Resolution Hi*Wi Channels Layers
1 Conv3*3 224%224 32 1
2 MBConv1,K3*3 112*112 16 1
3 MBConv6,K3*5 112*112 24 2
4 MBConv6,K5*5 56*56 40 2
5 MBConv6,K3*3 28*28 80 3
6 MBConv6,K5*5 14*14 112 3
7 MBConv6,K5%5 14*14 192 4
8 MBConv6,K3*3 77 320 1
9 Conv1*1&Pooling&FC 7*7 1280 1
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Channel FI4ERE )y Width_coefficient, depth [RJ4EE A depth_coefficient.

2 5-17 1, 7E BO 11 Stage3 f) 3*3 Channel T 2| HIEFAZ AN ECH 24, XF
FIFIAE BT H1oA 24%2=48, WU AL 8 I EF5ED 48, HiAth Stage [F1#E.

Deepth 1453 [K 71X Stage2 FI| Stage8 A XL, LUWI7E BO H1 Stage7 1) L=4,
XN FIAE BT WA 4%3.1=12.4, [ _EEUE 13,

% 5-17 channel 45 fl deepth £ 2 [K] F-iE HX

Model Input_size | Width_coef | Deep coef | Drop _conne | Dropout

ficient ficient ct rate rate

EfficientNetB0 224%224 1.0 1.0 0.2 0.2

EfficientNetB1 240*240 1.0 1.1 0.2 0.2

EfficientNetB2 260*260 1.1 1.2 0.2 03

EfficientNetB3 300%300 1.2 1.4 0.2 0.3

EfficientNetB4 380*380 1.4 1.8 0.2 0.4

EfficientNetB5 456*456 1.6 2.2 0.2 0.4

EfficientNetB6 528*528 1.8 2.6 0.2 0.5

EfficientNetB7 600*600 2.0 3.1 0.2 0.5

P g A AR SR N B 5.18 Pl

class EfficientNet(nn.Module):

def __init__(self,
width_cosfficient: float,
dej icient: float,
nu int = 1000
dr oat =

bl Opticnal[Callable(..., an.Hodulel] = Nene,
norm_layer: Optienal[Callable[..., nn.Module]] = None
bl

super(Efficientiet, self).__init__()

defavlt_cnf = [[3, 32, 16, 1, 1, True
[3, 16, 24, 6, 2, True
[5, 24, 48, &, 2, True
[3, 40, 88, 6, 2, T
[5, 86, 112, &, 1,
{5, 112, 192, 6, 2,
{3, 192, 320, 6, 1, True, drop_cannect_rate

def round_repeats(repeats):

8

n aver = partisl(nn.Batchorn2d, eps=le-3, momentun=g.1)
adjust_channels = partial(InvertedResidvalConfig.adjust. channels,
width_coefficient=width_coefficient)

bneck_cont = partial(InvertedResidusiConfis,
Width_coefficient=width_coefficient)

K518 F EpREAH AL
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#coding=utf8

import cv2

from cam_reader import Cam_Read

import tkinter as tk

import numpy as np

import time

import tkinter.messagebox as Msg

class Img_ Processor:

def init (self):

self.cam=Cam_Read()
self.prime_Dat=None
self.hsv_Dat=None
self.Extracted Box=None
self.Eroded=None
self.left Open=tk.IntVar()
self.right Open = tk.IntVar()
self.alive=True

def Refresh Dat(self): pass
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def Show Prime(self):
#if self.left Open.get()==
cv2.imshow('Left Camera',self.cam.frame L)
#if self.right Open.get() == 1:
cv2.imshow('Right Camera', self.cam.frame R)

def Show HSV(self):
#if self.left Open.get() ==
hsv_1=cv2.cvtColor(self.cam.frame L, cv2.COLOR BGR2HSV)
cv2.imshow('Left HSV', hsv 1)
#if self.right Open.get() == 1:
hsv_r=cv2.cvtColor(self.cam.frame R, cv2.COLOR BGR2HSV)
cv2.imshow('Right HSV', hsv r)

def Show_tx(self): #IEE U A
hsv_x = cv2.imread('D:/1253.png")
cv2.imshow('results', hsv_x)
Msg.showinfo("#& IR, & PSR A \n\n 8 ) —41")
Msg.showinfo("Z TIMAR!, Tl 2 /7 E )

def Flick(self): 2N
str=time.strftime("%Y-%m-%d %H:%M:%S", time.localtime())
cv2.imwrite("D:\%s.jpg"%str,self.cam.frame L)

Msg.showinfo('OK',' & C.4 5 N D:\%s.jpg'%estr)

def Rec(self): #PA 5 R il
hsv cv2.cvtColor(self.cam.frame 1[100:450,230:600],

cv2.COLOR BGR2HSV)#H BGR #& el hsv B A
lower blue = np.array([120, 50, 50])
upper_blue = np.array([180, 255, 255])
mask = cv2.inRange(hsv, lower blue, upper_blue)
# Bitwise-AND mask and original image

res = cv2.bitwise and(self.cam.frame [.[100:450,230:600],
self.cam.frame 1[100:450,230:600], mask=mask)
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img=cv2.resize(res, None, fx=2, fy=2)

cv2.putText(img,'Fat: 37% Lean: 63% Color Score:65',(100,100),cv2., 0.5,
(0,255, 0), 2)

cv2.putText(img, '"Total Score: Class 2, (100, 300),
cv2.FONT HERSHEY COMPLEX,

1.0, (0, 255, 0), 2FONT _HERSHEY COMPLEX)
cv2.imshow("Data",img )
kernel = np.ones((5, 5), np.uint8)

closing = cv2.morphologyEx(cv2.resize(res,None,fx=2,fy=2),
cv2.MORPH_CLOSE, kernel)

#ev2.imshow ("R BT H2HL", closing)
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