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ABSTRACT 

This paper compares the performance of two types of IR 

sensors that are used for communication among nodes to get 

the identity of each other. Practical circuits for these sensor 

types are built and tested in an environment which has nodes 

with cylindrical shape. Each node equipped by several pair of 

sensors: one sensor in each pair works as a transmitter and the 

other works as a receiver. The communication between 

sensors is repeated for different angles of rotation to produce a 

complete performance to each sensor. Based on the results of 

these comparisons, the TSOP4P38 IR receiver with remote 

control were chosen for communication in the practical 

implementation. 
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1. INTRODUCTION 
An infrared sensor is an electronic device that can be used to 

sense its surrounding environment by either emitting or 

detecting infrared radiation. These characteristics give the 

capability to use the Infrared sensors in different fields like 

communication, distance or angle measurements, tracking, 

obstacle detection and localization [1 - 9].  

In wireless sensor networks (WSN), these sensors maybe used 

for communication, distance or angle measurements [10-11]. 

The inexpensiveness and the accuracy of these sensors make 

them very suitable select for being used in distance measuring 

[12]. A mobile sensor network is collected of a distributed 

group of nodes, each of which has sensing, communication 

and localization capabilities [13]. On the other hand, not only 

the distance calculation is needed for localization; 

Localization algorithms need to know the identity of sender 

and receiver and some of them are depended on the 

connectivity among nodes to estimate the nodes' locations. 

Again, we are looking for inexpensive sensors to achieve 

communication among nodes for an indoor system which are 

the infrared sensors [14].  

Wireless infrared communications mentions to the use of free- 

Space broadcast of light waves in the close to the infrared 

band as a transmission medium for communication [15-16]. 

Infrared sensors offer several advantages over radio devices in 

a short-range medium and indoor communication. The 

Infrared transmitter and receiver capable of high speed 

operation and they are available at low cost. They are also 

offer an unlimited bandwidth and close together in 

wavelength, and they exhibit similar behavior [1-2]. 

In this paper the communication is based on design a system 

with several group of sensors pair: the first one of sensor pair 

is used as a transmitter and the other is used as a receiver. 

Two types of sensor pairs are used: IR sensor pair and the 

TSOP4P38 IR receiver with remote control. The rest of the 

paper is organized as follows: Section 2 explains the system 

description, the experimental results shown in section 3, and 

finally section 4 discuss the results. 

2. SYSTEM DESCRIPTION 
This section includes description, the electronic circuits, and 

the schematic diagrams of two types of sensors that can be 

used for nodes communication. These sensors are the IR 

transmitter and receiver pair and the TSOP4P38 IR receiver 

with remote control. One sensor of each sensor pair is fixed 

on one node to work as a receiver and the other is fixed on 

other node to work as a transmitter. 

2.1 IR transmitter and receiver 
IR pair consists of IR LED and photo diode. The IR LED 

radiates an infrared light and the resistance of the photo diode 

will change depending on the amount of IR radiation that 

falling on it. There are two ways to place the IR pair which 

are: direct and indirect incidences. During the direct incidence 

as in Fig. 1, the IR LED will be placed in front of the photo 

diode. So, the infrared signal will be directly sensed by the 

photo diode and placing any object between them will cause 

to prevent the access of IR signal to the receiver. On the other 

hand, putting the photo diode and IR LED in parallel to each 

other facing the same direction will result into an indirect 

incidence. In this case, if the IR signal is reflected by some 

object then the reflected light will be absorbed by the photo 

diode. Fig. 2 shows the case of indirect incidence. 

 

 
Fig. 1. The direct incidence between the IR pair 

 
Fig. 2. The indirect incidence between the IR pair 
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Fig. 3 shows that we had used the 5mm IR pair in which has 

wave length of 940nm. The one of blue lens color represents 

the IR LED while the one with water clear lens color acts as a 

photo diode [17]. 

 

Fig. 3. The 5mm IR transmitter and receiver 

2.2 The TSOP4P38 IR with remote control 
Also, we shall use another type of IR receiver which is 

TSOP4P38 as in Fig. 4. This receiver is acting as a 

preamplifier and photo detector in one package; it has an 

Internal filter for burst frequency and needs input voltage 

from 2.7 V to 5.5 V to operate probably [18]. 

 

Fig. 4. The TSOP4P38 IR receiver with a remote control  

3. EXPERIMENTAL RESULTS 
The following experiments include a data collection system 

which is used for investigate the communication between any 

two nodes. The experiments are implemented into two 

systems: one of them uses 5mm IR transmitter and receiver 

system while the other one uses TSOP4P38 receiver with a 

remote control.  

In Fig. 5 both of the 5mm IR transmitter and receiver are 

connected through 100Ω resistor to a separate arduino kit. The 

schematic diagram is shown in Fig. 6. 

Fig. 7 shows how the TSOP4P38 receiver is connected to the 

arduino kit, this type of IR receives the remote control signal 

in all directions (360⁰  viewing angle). So, we put a shield on 

the sensor to reduce its viewing angle. The schematic diagram 

of TSOP4P38 is illustrated in Fig. 8

 

 

   Fig. 5. Connecting 5mm IR transmitter and receiver to Arduino 



International Journal of Computer Applications (0975 – 8887) 

Volume 182 – No. 33, December 2018 

23 

 

Fig. 6.  Schematic diagram of 5mm IR transmitter and receiver 

 

Fig. 7.  Attaching TSOP4P38 IR sensor with a shield to arduino 
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Fig. 8. TSOP4P38 IR receiver schematic diagram 

The experiment begins by placing the IR receiver on a fixed 

part on board and placing the IR sender on the arm sliding 

part in a line of sight with the receiver, then starts to rotate the 

arm by a step of 10⁰  each time and measures the maximum 

distance at which the sender and receiver can communicate.  

The curves of both systems in Fig. 9 show that the maximum 

distance at an angle of 0⁰  will be about six and a half meters 

when using the TSOP4P38 sensor and it will be about one 

meter for the 5mm IR sensor. Again the curves show that the 

largest angle among the sender and receiver and still able to 

communicate with each other is 60⁰  for TSOP4P38 with a 

shield and 30⁰  for 5mm IR pair. Fig. 10 shows how many 

sensors are needed to cover 360⁰  circular surface. Where the 

red sketch represents the 5mm IR receiver and the blue one 

represents the TSOP4P38 sensor.      

4. CONCLUSION  
This paper is focused on choosing some sensors to achieve 

communication among nodes and indicate the identities of 

them. For the communication among nodes, we noticed that 

the TSOP4P38 receiver with remote control is better than 

5mm IR transmitter and receiver in the term of distance where 

the maximum distance that the remote control and TSOP4P38 

receiver can communicate with other is about 6 m while for 

the 5mm IR pair is about 150 cm. As well as the remote 

control has many codes that can take advantage of them as 

identities for nodes.    



International Journal of Computer Applications (0975 – 8887) 

Volume 182 – No. 33, December 2018 

25 

 

Fig. 9. The maximum distance reading at different angles for both of 5mm IR and TSOP4P38 IR sensors  

 

 

Fig. 5.30 The circular distribution for two types of IR sensors 
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