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Industrial automation can be used in extensive areas. Controllers are the heart of automation that changed industrial automation in 1968 with the advent of the PLC. Early PLCs were often used in automotive factories. Nowadays, wherever the controller needs, the traffic lights to the power plant are used because of the many PLC applications. One of the most positive PLC applications is the rehabilitation of patients who have lost their ability to move for some reason. After the various movements are specified and used by the dynamic simulation analysis, PLC is used. Then, with PLC planning, the robot is controlled.

INTRODUCTION

In industrial processes, information is collected using sensors and sensors. Nowadays sensors, such as eyes and ear, are a control system. One of the most important components of industrial automation is these sensors [START_REF] Ghodsi | Industrial automation (PLC) and its application[END_REF]. Due to the wide range of sensors and sensors, the automation industry desperately needed these two operators; So after the 1980s, a great revolution took place among them. Prior to that, the industrial machinery used electromechanical relays, pneumatic, electronic and microprocessor systems to control the production process. Various factories, automotive industries [START_REF] Mobasseri | Intelligent Circuit Application for Detecting the amount of Air in Automobile Tires[END_REF][START_REF] Mobasseri | Impact of driving style on fuel consumption[END_REF][START_REF] Mobasseri | Traffic noise and it's measurement methods[END_REF][START_REF] Mobasseri | A Comparative Study Between ABS and Disc Brake System Using Finite Element Method[END_REF], military industries, medical and Biomedical sciences [START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF][START_REF] Mobasseri | Bending and Torsional Rigidities of Defected Femur Bone using Finite Element Method[END_REF][START_REF] Mobasseri | Approximated 3D non-homogeneous model for the buckling and vibration analysis of femur bone with femoral defects[END_REF][START_REF] Habibi | Drug delivery with therapeutic lens for the glaucoma treatment in the anterior eye chamber: a numerical simulation[END_REF], telecommunications systems, database systems and thousands of other samples have been used. Rehabilitation for patients with spinal cord injury, stroke, etc. is one of the positive approaches of science composition. This rehabilitation is done by robots. PLCs can usually control one to two six -axis robots. For example, lower extremity rehabilitation is performed by a robot called Lokomat [START_REF] Riener | Patient-cooperative strategies for robot-aided treadmill training: first experimental results[END_REF].

PLC history:

Prior to the PLCs, mechanical control, pneumatics control, and microprocessor control were used, respectively. Previously, the connective relay circuits were used. Richard E. Dick Morly can be called PLC's father. Morly's main idea was to design a system to automatically do its work. He wanted to make a control system using a microprocessor controller; For this reason, some principles for his work:

 The process of the system of that system does not stop  What directly write in that program  Work in keeping  Dedicated programming language for commercialization: At the end, Morly formed a team to design the first control system called Model 084. The system had many problems, but it was very different from a microprocessor. They went for an investor to make it faster. Finally, Modicon was founded, which was a Modular Digital Controller. Morly was engaged in the company as an engineer, not a founder. The first company to become a customer was General Motors. Their first contract was worth a million dollars that the first time General Motors ordered a Model 084 [START_REF] Riener | Patient-cooperative strategies for robot-aided treadmill training: first experimental results[END_REF].

PLC components:

There are four main units in a PLC: 1. CPU: which includes three parts: processor-memory-power supply 2. Planner-PM 3. Input and output modules 4. Body and shelves

PLC Hardware and Features:

For example, we examine the structure of a Siemens s7_300 series PLC in figure 1. -ST (Structured Text): The level of this language is high and similar to the C programming language, which has a complex algorithm. An example of a simple logic circuit (AND) that the difference between the three languages LAD, FBD, ST in Siemens PLC can be seen in figure 2. 

PLC with local application:

This type of PLC is used due to its limited capability and due to the use of limited and small input and output, among these PLCs, we can pay attention to LOGO-ZELO-LG [START_REF] Ghodsi | Industrial automation (PLC) and its application[END_REF].

Wide PLCs:

This type of PLC, which is usually used in large industries, is designed to control factory sites. Capabilities such as reading inputs [START_REF] Mobasseri | Intelligent Circuit Application for Monitoring the Employees Attendance[END_REF], connecting to the network, high response speed, security, flexibility of this type of PLC have made it possible to control systems in a wide range.

The role of PLC in industrial automation:

PLC is the heart of an automation, when executing a program, PLC constantly checks its status, which is done by getting feedback from input and output parts.

Application of PLC in industries:

PLC is used in most industries today. In this section, some of the reasons for its use and application in the industry are discussed. Reason for use: -The amount of wiring used in systems that are controlled by PLC is reduced by more than 50%; As a result, the amount of space occupied by the facilities will decrease.

-On the other hand, PLC-based systems also have a large number of parts such as timers, converters, etc., therefore, reducing the wiring and reducing the number of consumable parts ultimately reduces the weight of the system and makes it possible to install it in any place.

-One of the logical programs that are defined in the PLC memory is the fault finding functions that help the system show the fault faster and easily detect it in case of a problem.

-Power consumption by PLC is very low and this problem will subsequently reduce the power consumption of the system.

-One of the problems in systems without PLC is that if you want to change the control method, the wiring must also be changed, and this issue will be very problematic. But in PLC-based systems, there is no need to change the wiring. -These systems do not create electrical and acoustic noise.

-The operating speed of the systems is very high and is within microseconds, as a result, the time of each work cycle is reduced and the efficiency of the production lines is increased.

-In systems that are based on PLC, the reliability factor is very high -Due to the fact that PLC-based systems do not depreciate, on the one hand, during the use of this system, the number of times the need for repairs is reduced, and on the other hand, their lifespan increases.

Application:

In general, PLC is used in all industries such as plastic, oil, gas, petrochemical, etc.

-Chemical industries: Including: mixing systems, material combining devices -Automotive industries: Automatic drilling operation, connection of parts, as well as testing of car parts and equipment, paint spraying systems, shaping the body with the help of automatic presses -Machine industries: Packaging industries, wood industries, drilling systems -Plastic industries: Melting and injection molding machines, air blowing and plastic production and analysis systems.

-Medical industries: Robots for rehabilitating various disabled organs of the patient [START_REF] Okada | TEM: a therapeutic exercise machine for the lower extremities of spastic patients[END_REF][START_REF] Bradley | NeXOS-The design, development and evaluation of a rehabilitation system for the lower limbs[END_REF][START_REF] Taylor | Standard handbook of biomedical engineering and design[END_REF].

-Energy conversion industries: Gas pressure boosting stations, power generation stations, water pump control, industrial air and water purification systems, gas purification and recycling systems.

PLC-based physiotherapist robot control and monitoring:

Rehabilitation is a process in which a disabled person is helped to regain his lost ability after an event, illness or injury that led to his functional limitation. Rehabilitation is considered a very wide scientific field in the health and treatment services and helps people. Rehabilitation robots determine the patient's ability using techniques. These techniques include the following (but are not limited to): 1) Assistive active training 2) Limiting active training 3) Resistance training 4) Passive training Rehabilitation of patients with mobility disabilities is very costly and time-consuming. For this reason, a lot of research has been done for these problems that can be used for rehabilitation using robots. for example: MIME device is for the upper limb, this system uses a commercial robot [START_REF] Lum | The bimanual lifting rehabilitator: an adaptive machine for therapy of stroke patients[END_REF][START_REF] Lum | The use of a robotic device for post-stroke movement therapy[END_REF].

-A system called NUVABAT with two degrees of freedom is designed for the rehabilitation of patients with ankle injuries and lack of balance.

-The ALEX rehabilitation system is for the rehabilitation of patients who cannot walk.

-The HEXORR rehabilitation system is for the right finger of people who suffered a stroke. It is a multiiso training system for the movement of the knee joint.

-The LOKOIRAN robot is for the rehabilitation of patients with impaired movement and balance. Puma 240 robot is for active and passive upper limb rehabilitation [START_REF] Kardan | Robot-Borne PLC-Based Control System Used for Lower Limbs Rehabilitation[END_REF][START_REF] Rao | A robot test-bed for assistance and assessment in physical therapy[END_REF].

Robot performance control:

To control the robot, PLC can be used for position control and torque control. In this PLC, a number of AO-AI-DI-DO are used, which means analog input means converting analog to digital and vice versa. In analog input, two force sensors are used as PLC controller, on the other hand, in analog output, two servo motors are used as PLC controller 1.

Functions used in programming:

To control this robot, Delta PLC model VP10SX is used, whose language is Ladder 16. The functions used are MOV function, ADD function, DCNT function, < D is the PLSR function.

Robot monitoring:

Discussion of monitoring, in addition to simulation, is extremely necessary. For monitoring, it is necessary to simulate with the relevant software in order to be able to communicate with the control unit. Automgen software is used for monitoring this robot.

Use of PLC:

We control the robot using PLC which is Ladder language. The programming is such that the physiotherapist can apply the commands using HMI (Human Machine Interface). Finally, both written programs can be used manually and automatically [START_REF] Kardan | Robot-Borne PLC-Based Control System Used for Lower Limbs Rehabilitation[END_REF].

Conclusion:

In this article, the history, structure and application of PLC were discussed. The emergence of PLC created a revolution in industrial automation. Among the features of PLC, we can mention its flexibility and great application in controlling and in various industries. Controller programming, with a relatively more understandable language, is one of the flexible examples of this controller. Due to the expansion of PLC, various companies have offered it to the market under their own brand names; For this reason, a special competition has arisen for the choice of PLC and has caused the owners of the production line to constantly change their line. The popularity of PLC made it necessary for the entire world's industrial automation. Reducing the volume of the control circuit, reducing energy consumption (due to reducing the use of relays, contactors, etc.), reducing mechanical breakdowns, reducing fault finding time, reliability, high speed, convenient and relatively cheap maintenance are among the important advantages of a PLC. In the rest of the article, it is mentioned about a PLC as a rehabilitation robot controller, that by using PLC, it was possible to perform rehabilitation exercises.
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