
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 01, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 562 

Interfacing of Proximity Sensor with My-RIO Toolkit Using LabVIEW 
R. Aasin Rukshna

1
 S.Anusha

2 
E.Bhuvaneswarri

3 
T.Devashena

4 

1,2,3
Student 

4
Assistant Professor

 

1,2,3,4
Department of Electrical Engineering

 

1,2,3,4
Saranathan College of Engineering, Trichy, Tamilnadu, India 

Abstract— The basic objective of this paper and their 

implementation in SIMULINK is outline. So control of 

proximity sensor presents a challenging aspects used in our 

project which is  a flexible dual-mode capacitive sensor 

which has two sensing capabilities in a single platform; 

tactile and proximity sensing capability. The capacitance 

change caused by an approaching object has been estimated 

through simulation of multiple two-dimensional models as 

an initial study. We also have successfully demonstrated the 

feasibility of dual-mode operation of the proposed sensor in 

real-time as an acquiring signal used for sensing the bottle. 

LabVIEW a software pioneered by National Instruments has 

also been used to program them, but using NI-MYRIO a 

new product launched by National Instruments, hasn’t been 

put to use for such a purpose so far.  My-RIO’s extensive 

abilities has been put to good use in this project where using 

simple techniques the Proximity sensor is programmed to 

operate using a driver circuit according to user’s desired 

conditions. 

Key words: Proximity sensor, NI-MyRIO, LabVIEW 
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I. INTRODUCTION 

In 1831 Michael Faraday discovered electro-magnetic 

induction. Essentially, he found that moving a conductor 

through a magnetic field creates voltage that is directly 

proportional to the speed of the movement—the faster the 

conductor moves, the higher the voltage. [1]Today, 

inductive proximity sensors use Faraday’s Law of 

Electromagnetic Induction to detect the nearness of 

conductive materials without actually coming into contact 

with them. The primary deficiency of these sensors, 

however, is that they only detect metal conductors and 

different metal types can affect the detection range. 

Proximity capacitive sensors, on the other hand, adhere to 

the same principle but can detect anything that is either 

conductive or has different dielectric properties than the 

sensor’s electrodes’ surroundings. Proximity capacitive 

sensors have become increasingly popular as more 

user/machine interfaces are designed using touch panels to 

reliably respond to commands. Free scale’s advanced 

MPR083 and MPR084 proximity capacitive touch sensor 

controllers can be used to replace switches and buttons on a 

wide variety of control panel applications. The MPR083 

device supports an 8-position rotary interface while the 

MPR084 device controls up to 8 touch pads.  In this project 

we use a capacitive proximity sensor as an acquiring signal 

for the process and simulation is done using LABVIEW 

software with MYRIO as the interfacing module. 

Fig. 1: General Block Diagram 

II. PROXIMITY SENSOR 

A proximity sensor is a sensor able to detect the presence of 

nearby objects without any physical contact.[2] A proximity 

sensor often emits an electromagnetic field or a beam of 

electromagnetic radiation (infrared, for instance), and looks 

for changes in the field or return signal. The object being 

sensed is often referred to as the proximity sensor's target. 

Different proximity sensor targets demand different sensors. 

For example, a capacitive or photoelectric sensor might be 

suitable for a plastic target; an inductive proximity sensor 

always requires a metal target. The maximum distance that 

this sensor can detect is defined "nominal range". Some 

sensors have adjustments of the nominal range or means to 

report a graduated detection distance. Proximity sensors can 

have a high reliability and long functional life because of the 

absence of mechanical parts and lack of physical contact 

between sensor and the sensed object.  

 

Fig. 2: Proximity Sensor 

A. Features:    

           Proximity Sensors detect the presence of the object 

electrically, without having to touch it, and they therefore do 

not cause abrasion or damage to the object. It uses 

semiconductor outputs, so there are no contacts to affect the 

service life ,hence it has a longer service life. These sensors 

are suitable for use in locations where water or oil is used. 

Detection takes place with almost no effect from dirt, oil, or 

water on the object being detected. Models with fluororesin 

cases are also available for excellent chemical resistance.[3] 

They provide high-speed response, compared with switches 

that require physical contact. It can be used in a wide 

temperature  ranging from −40 to 200°C.They are not 

affected by colors. It detects the physical changes of an 

object, so they are almost completely unaffected by the 

object's surface color. 

B. Precautions: 

 Unlike switches, which rely on physical contact, 

Proximity Sensors are affected by ambient 

temperatures, surrounding objects, and other 

Sensors. Both Inductive and Capacitive Proximity 

Sensors are affected by interaction with other 

Sensors. Because of this, care must be taken when 

installing them to prevent mutual interference . 



Interfacing of Proximity Sensor with My-RIO Toolkit Using LabVIEW 

 (IJSRD/Vol. 3/Issue 01/2015/147) 

 

 All rights reserved by www.ijsrd.com 563 

[3]Care must also be taken to prevent the effects of 

surrounding metallic objects on Inductive 

Proximity Sensors, and to prevent the effects of all 

surrounding objects on Capacitive Proximity 

Sensors. 

 There are Two-wire Sensors. The power line and 

signal line are combined. This reduces wiring work 

to 2/3 of that require for Three-wire Sensors. If 

only the power line is wired, internal elements may 

be damaged. Always insert a load. 

III. TYPES AND THEIR BASIC OPERATION 

A. Inductive Proximity Sensor: 

 Inductive proximity sensors are used for non-contact 

detection of metallic objects. Their operating principle is 

based on a coil and oscillator that creates an electromagnetic 

field in the close surroundings of the sensing surface. The 

presence of a metallic object (actuator) in the operating area 

causes a dampening of the oscillation amplitude. The rise or 

fall of such oscillation is identified by a threshold circuit 

that changes the output of the sensor.. It causes change in 

the inductance value and induces a current in the coil. The 

operating distance of the sensor depends on the actuator's 

shape and size and is strictly linked to the nature of the 

material The sensor is a wound coil located next to the 

permanent magnet packed in a simple rugged housing. The 

schematic diagram of an inductive sensor is as shown in fig.  

 
Fig. 3: Inductive proximity sensor   

B. Hall Effect Proximity Sensor:                                                         

Hall-effect sensors are based on the principle of a Lorentz 

force which acts on a charged particle traveling through a 

magnetic field. That is, the Lorentz force is given by the 

equation. This force would act on the electrons and thus 

produce a voltage across it. Hall-effect sensors can only 

detect magnetized objects, but when brought in conjunction 

with a permanent magnet in a configuration such as the one 

shown in Fig., they are capable of detecting all 

ferromagnetic materials.  

EQUATION:-F=q(V*B)     

 
  Fig. 4: Hall Effect Sensor         

C. Capactive Proximity Sensor: 

Capacitive proximity sensors are used for non-contact 

detection of metallic objects & nonmetallic objects (liquid, 

plastic, wooden materials and so on). Capacitive proximity 

sensors use the variation of capacitance between the sensor 

and the object being detected.When the object is at a preset 

distance from the sensitive side of the sensor, an electronic 

circuit inside the sensor begins to oscillate. The rise or the 

fall of such oscillation is identified by a threshold circuit 

that drives an amplifier for the operation of an external load. 

A screw placed on the backside of the sensor allows 

regulation of the operating distance. This sensitivity 

regulation is useful in applications, such as detection of full 

containers and non-detection of empty containers. 

 
             Fig. 5: Capactive Proximity Sensor 

D. Ultrasonic Proximity Sensor: 

In these sensors, an ultrasonic emitter emits frequent bursts 

of high frequency sound waves (usually in the 200-kHz 

range). There are two modes of operations for ultrasonic 

sensors, namely, opposed mode and echo (diffused) mode. 

In opposed mode, a receiver is placed in front of the emitter, 

whereas in echo mode, the receiver is either next to, or 

integrated into, the emitter and receives the reflected sound 

wave. If the receiver is within range or if the sound is 

reflected by a surface close to the sensor,  a signal is 

produced. Otherwise, the receiver will not sense the wave, 

and there is no signal.  Ultrasonic sensors cannot be used 

with surfaces such as rubber and foam that do not reflect the 

sound waves in echo mode. The figure is a schematic 

drawing of this type of sensor.  

 
Fig. 6: Ultrasonic Proximity Sensor 

E. LabVIEW: 

Laboratory Virtual Instrumentation Engineering 

Workbench, a very popular product of National Instruments, 

is the epitome of graphical programming. Virtual 

Instrumentation deals with the way of programming by the 

use of images and icons instead of text based programming.  

It is easy to interpret by the user and its flow is similar to 

dataflow programming and flow charts.  
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Fig. 7:  (a) LabVIEW 

 It was originally implemented on Apple 

mackintosh in the year 1986. It is employed majorly for data 

acquisition like the very purpose of our project, industrial 

automation and instrumentation control.  It is composed of 

three components-Front Panel, Block Diagram and 

Connector Pane. Programming is done through controls and 

indicators. [5]It has versatile applications like audio 

processing, optical synthesis etc. Position, velocity and 

current control can be tedious in normal circuitry it is 

simplified using LabVIEW.     

 
Fig. 7:  (b) LabVIEW 

F. NIMYRIO-1900: 

It is a hardware developed by National Instruments, Texas 

used to acquire and process real time signals. It consists of a 

processor and FPGA embedded in it and it is compact. It 

consists of two expansion port (MXP) connectors A and B 

carry identical set of signals and both have 34 pin outs and a 

mini system port (MSP) called Connector C. In both the 

cases there are certain pins which carry primary and 

secondary functions. Signals can be acquired and processed 

in LabVIEW and the generated signals can be used in real 

time. NI-myRIO has 3.3v, 5v, +/- 15v power output. output. 

It has an inbuilt accelerometer and special functions like 

Pulse width modulation, UART, Audio input and output 

terminals. 

 
Fig. 8: Ni-MyRIO 

G.  Capacitive Proximity Sensor:  

Capacitive proximity sensors can be used to detect metallic 

and also nonmetallic targets like paper, wood, plastic , glass, 

wood, powder, liquid etc without any physical contact. The 

proximity sensor works on the capacitor principle.[4] 

 The main components of the capacitive proximity 

sensor are plate, oscillator, threshold detector and the output 

circuit.The plate inside the sensor acts as one plate of the 

capacitor and the target acts as anotherplate and the air acts 

as the dielectric between the plates.As the object comes 

close to the plate of the capacitor the value of the 

capacitance increases and as the object moves away the 

capacitance decreases. The detector circuit checks the 

amplitude output checks the amplitude output switches.The 

capacitive sensor can detect any targets whose dielectric 

constant is more than air.      

 
Fig. 9: Capacitive Proximity Sensor Used In Bottle 

Detection 

IV. OPERATION OF SENSOR IN PROJECT 

It is a capactive  proximity sensor which operates at 24V 

used for detecting the metallic container in the process.. It 

consists of 3 wires consisting of Red(positive wire), Black 

(ground wire or negative wire) and a white wire(out wire). 

The out wire is output of the sensor which is taken as the 

aquiring signal to the LABVIEW software by interfacing 

with MYRIO hardware.. It is connected as the 4th pin to the 
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digital output of the MYRIO hardware as the aquiring 

signal, which sends signal to the program indicating the 

detection or non-detection of the metallic bottle placed in 

the conveyor belt. It is the second sequential step in the 

process which runs after the stepper motor operation. On 

detection of presence of bottle an LED glows in the sensor 

and it is fed into the program after which the next sequential 

operation of solenoid valve starts. 

 

 
Fig. 10: Operation of Sensor in Project 

A. Proximity Sensor Driver Circuit: 

Initially the proximity is energize by the power supply of 

24v. 

 Positive of the supply given  to the red wire of 

proximity sensor.  

 Negative of the supply  given to the black wire of 

the sensor. 

 Connection taken from the positive supply to the 

white wire. 

 To interface the proximity and the MYRIO, we 

need the driver circuit. 

 This circuit is built with TRIAC components each 

of 24v,12v,5v respectively. The proximity sensor output 

attains 24v which amplifies further to 12v and finally to 5v 

then given to the myRIO for the signal acquisition 

.Operation of the sensor is discuss below: 

 If the proximity senses the bottle then 24v is step 

down by the driver circuit and thus 5v obtain given 

to the myRIO(C-port-CH4). 

 If the proximity does not sense the bottle then the 

signal obtain is 0v acquire by the myRIO. 

 
Fig. 11: Proximity driver circuit 

NAME OF THE COMPONENT SPECIFICATION 

24 V TRIAC L7824CV 

12V TRIAC L7812CV 

5V TRIAC L7805CV 

INPUT CONNECTORS +-24V 

OUTPUT CONNECTORS +-5V 

Table 1: Component Specification 

V. EXPERIMENTAL SETUP 

A. Connection Diagrams and Basic Operation:    

There are two steps involved which are as follows:- 

 MANUAL CHECKING ( For working of any 

sensor) :- In this method, the Regulated power 

supply(RPS) and  a multi-meter are involved in the 

process in addition to the proximity sensor. The 

positive of  RPS is connected to the positive of the 

capacitive proximity sensor and negative of the 

RPS is connected to the proximity sensor and 

multi-meter negative. The positive of multi-meter 

is connected to the out wire. A power supply of 

24V is given and on detection of the metallic bottle 

the LED glows and in non-detection the vice-versa 

takes place. 

 
Fig. 12: Manual Checking                                                   

 WITH HARDWARE AND SOFTWARE:- In this 

process a proximity sensor, driver circuit, MYRIO 

the hardware module and labview software is 

involved. The circuit connection is given such that 

the Driver circuit acts as an intermediate between 

the sensor and the hardware module as the 

operating voltage of the proximity sensor is 24V 

and  it is an aquiring signal to the process. This 

criteria is followed because the digital side of the 

hardware module  being used supports only a 

maximum of 3.3V. Hence the Driver circuit 

consists of three operating voltage Triac which 

steps down the 24V to 3.3V and sends the aquired 
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signal to the program of the process. When the 

metallic bottle is detected , the LED is in ON state 

and 3.3V is passes to the process and the sensor is 

in ON position. when bottle is not detected,LED is 

in OFF state and 0V  passes to the process and the 

sensor is in OFF position. 

 
Fig. 13: Hardware and Software                         

B. Interfacing: 

The software used for the project is LabVIEW, version 

2014.We have configured our program in such a manner 

that the RIO powers the driver circuit. my-RIO can only 

give a digital pulse of 3.3 volts not more than that, so we 

have utilized this digital pulse to trigger the driver circuit so 

that it will route the 12 volts connected to it to drive the 

stepper motor. We have programmed the motor to run in 

both forward and in reverse direction too. By introducing a 

time delay we have also controlled the speed of the motor. 

 For the Forward direction in a particular sequence 

the digital output comes from the sequence structure and 

similarly in the opposite direction the sequence is given in 

the reverse order, for which enum, case structures and while 

loop has been utilized. The four windings of the motor are 

assigned separate cases of enum. The wires to be triggered 

in case of forward movement are in the following sequence-

red, green, orange and blue. For reverse direction it should 

be powered in the opposite direction. 

C. Simulation: 

The front panel of the LabVIEW shows the status of the 

proximity sensor acquired through the myRIO component; it 

consists of the LED and the stop button. 

 The block diagram consists of the Digital input and 

the Boolean indicator inside the while loop which continues 

the iteration and stops the program if the condition is true. 

 
Fig. 14: Simulation 

VI. CONCLUSION 

Thus this module has been implemented successfully using 

LabVIEW and my-RIO. The implementation of the 

proximity sensor for detection of the metallic bottle has been 

done and it is taken as an acquiring signal to the LABVIEW 

software using NIMYRIO as the interfacing module with 

the aid of the driver circuit which steps down the power 

supply of 24V to 3.3 V which is supportable by the 

interfacing unit. It is also generally used in various fields 

such as  parking sensors, systems mounted on car bumpers 

that sense distance to nearby cars for parking, conveyor 

systems, mobile devices for touch screens and attenuating 

radio power. 
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