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ABSTRACT: In factories, the process of classifying 

and storing products of the same type in the right 

location plays a very important role, this requires 

fast speed and high accuracy. Products after being 

assembled or processed need to be inspected and 

classified before moving to the next stage. Usually 

this inspection step is done by people using their 

eyes to check. This does not achieve high accuracy 

and productivity. Today, product appearance 

inspection solutions using cameras can replace most 

of the tasks that workers are performing with their 

eyes. 

This article presents the exploitation of Labview 

software application to process images taken from 

industrial cameras to check printed QR code labels 

on products. The PLC is programmed to control the 

actuators to store the product in its correct location. 

Design and manufacture an experimental model of 

an automatic product sorting and stacking system 

using Mitsubishi Q PLC and Mitsubishi AC Servo. 

KEYWORDS:Programable Logic Controller; 

Labview; Camera Processing; AC Servo; Position 

control. 

 

I. INTRODUCTION 
With the development of science and 

technology, standards in measuring, testing and 

classifying goods have increasingly high 

requirements for accuracy before leaving the 

factory. In Vietnam today, there still exist many 

factories that still mainly use manual labor to 

inspect and classify products with their eyes. This 

requires workers to concentrate highly, easily 

causing confusion, productivity and speed are not 

high. 

To reduce the above disadvantages, many 

solutions have been proposed, in which the use of 

scara robots equipped with a vision system to 

classify and inspect products is quite feasible, but 

the investment cost is large, therefore It is very 

difficult to deploy for small and medium factories. 

At the same time, these robots are all imported 

goods, difficult to master the technology and 

completely dependent on their company.. 

Image processing technology allows 

designers to implement computer vision problems to 

replace manual workers. Some studies can include: 

Image processing in industrial machines [1]; [5], 

[7]; product surface inspection [2]; [3] or product 

resolution [6]; Image processing technology is not 

only applied in industry but also in the military [11] 

or university laboratories [9]. 

Data from industrial cameras is processed 

using many different tools, of which Labview is an 

effective solution. LabVIEW [12] (Laboratory 

Virtual Instrumentation Engineering Workbench) is 

an efficient programming environment for multi-

channel communication between devices. For 

engineers, scientists or educators, LabVIEW has 

become one of the most popular tools for building 

applications that collect data from sensors and 

develop algorithms. LabVIEW is used in many 

different fields such as measurement, automation, 

mechatronics, robotics, physics, mathematics, 

biology. In particular, LabVIEW's extremely 

powerful image processing capabilities with reliable 

standard functions have initially changed the 

thinking in design research of engineers around the 

world. 

In this article, we introduce a study of the 

application of Labview, PLC and image processing 

in the process of classifying and storing products 

using AC Servo drive systems. Research results are 

the basis for manufacturing systems that combine 

image processing and position control in industry. 

 

II. IDENTIFICATION, IMAGE 

PROCESSING AND CONTROL 
2-1-Identify and process images 

In LabVIEW to acquire images, process 

images and recognize objects, many ways can be 

used. However, with two "Toolkits NI", "Vision 

Acquisition" and "Vision Assistant", we can build a 

program to capture and recognize images quickly 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 6, Issue 05 May 2024,  pp: 470-476  www.ijaem.net  ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0605470476         |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 471 

and with high reliability. The process of image 

acquisition, image processing as well as control 

signal output includes the steps shown in Figure 2.1. 

 

 
Figure 2.1. acquire images, process images and output control signals 

 

Image acquisition in the LabVIEW 

environment is performed through Toolkits Vision 

Acquisition. This is a basic Toolkit that allows 

building a program to receive images from cameras 

flexibly through many different standards. In this 

study, we use the Basler ACA2500-14GM Industrial 

Camera, which communicates with the computer via 

Ethernet. 

After acquisition, the image will be 

transferred to Toolkits Vision Assistant for 

processing. This is an important step because all the 

main tasks of image processing are concentrated 

here. Vision Assistant allows building image 

processing and recognition programs. For example: 

Color Matching - identify objects by color, Color 

Location - identify objects by color area 

distribution, Color Pattern Matching - identify 

objects by pattern, Object Tracking - track objects, 

QR Barcode report .... 

In this study, we use cameras to check 

Barcode. Therefore, use Barcode recognition 

application to process images. Post-processed data, 

if the product's Barcode has no errors, will be 

classified into types A; B; C; D; E; F. If the Barcode 

has an error, it will not belong to the above products 

and send an error message. 

Data after the image processing block will 

be sent from the computer to the PLC system via 

RS232 standard in the form of command codes. The 

PLC will control the AC servo actuators to perform 

position control to preset positions. Image 

recognition and processing are built on Labview 

software as shown in Figure 2.2. 

Figure 2.2. Identify and process images on Labview 
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To observe photos taken from the Camera, we built 

a screen to monitor images processed on the "QR 

Barcode Report (2D Barcode Reader 1) block of 

Laview as shown in Figure 2.3. 

 

 
Figure 2.3. The image monitoring screen is processed 

 

2.2. Control 

Data after the image processing block will 

be sent to the central controller, a PLC system 

including: CPU_Q Mitsubishi; QD75MH2 position 

control module and other DI/DO modules. The 

program in the PLC will compare these command 

codes and control the AC Servo and pneumatic 

drives to transport products to locations for each 

type. Position control is performed according to the 

PID algorithm of AC Servo units. The PLC program 

algorithm flow chart is presented as Figure 2.4. 

 
Figure 2.4. PLC program algorithm flow chart 
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To control and monitor the system, we create an HMI interface with 2 operating modes: manual (Figure 25.a) 

and automatic (Figure 2.5b). 

 
Figure 2.5a. HMI interface for manual operation mode 

 

 
Figure 2.5b. HMI interface for auto operation mode 

 

III. RESULTS AND DISCUSSION 
After completing the installation of the 

experimental model as shown in Figure 3.1. Image 

processing data is displayed as shown in Figure 3.2. 

Products are classified and placed in the desired 

position (Figure 3.3). We tested the image 

processing algorithm on Labview and the control 

algorithm for the actuators loaded into the PLC. 
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Figure 3.1. The experimental model 

 

 
Figure 3.2.Image Processing Data on Labview 
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Figure 3.3. PLC controls the AC Servo and pneumatic systems to place products in their respective 

positions 

 

Test results show: 

- Image processing is relatively fast and accurate. 

- AC Servo system works at high speed, PID 

algorithm stabilizes position with closed loop 

feedback for high accuracy. 

- Machine vision applications have completely 

replaced the human eye, therefore: 

+ Reduce confusion, reduce labor, reduce product 

costs. 

+ Reduce the rate of scrap products. 

+ Reduce production space. 

The article introduced the results of applying 

Labview, PLC and image processing in the product 

classification and storage process using the AC 

Servo drive system. Research results are the basis 

for manufacturing systems that combine image 

processing and position control in industry. 
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