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Abstract - In this work, we report an Arduino based IOT system for unseen echo mapping and monitoring. Object 
monitoring at a particular position with respect to time is an essential task. So, we have combined Radar, Sonar, Lidar, and 
Magnetic compass to generate RSLMC based a novel IOT system to map and monitor the unseen echoes. Different man 
powers are usually required to monitor systems at different places. Such RSLMC based innovative system can tackle these 
problems easily. We have developed RSLMC system which brings novel idea to combine the systems together to monitor. 
Possible improvements can be achieved using actual sensors for on field detection. The model of RSLMC System can be 
developed and used for military applications. 
 
Index terms - IOT, RSLMC System, Monitor, Emerging Control System. 

 
I. INTRODUCTION 
 
Nowadays Internet of Things (IOT) based control 
systems, have been an emerging and widely used 
topics. A lot of research projects based on IOT are 
available around the world. Unseen echoes 
monitoring using IOT is rarely reported till date. So, a 
novel monitoring system for unseen echoes mapping 
is essential. In this regards, we have implemented a 
RSLMC system which is mainly combination of all 
the similar radio wave technologies to map the 
unseen echoes. RSLMC starts with Arduino Uno 
development board with Wi-Fi shield connected. By 
getting own web server the system can easily switch 
ON/OFF the commanded PCs and different Arduino 
Boards which will results in Virtual output of 
RSLMC System on PCs provided. 
Each later of RSLMC reflects a technology’s 
usefulness: 
R: RADAR: Radio Detection and Ranging 
S: SONAR: Sound Navigation and Ranging 
L: LIDAR: Light Detection and Ranging 
MC: Magnetic Compass 
 
A. OBJECTIVES 
a. Implement an Internet of Things technology for 
using RSLMC System. [1] 
b. To get proper handling and right judgment of 
handling both the software tools: Arduino IDE and 
Processing IDE with programming skill in this 
system development. 
c. Instead of monitoring different technologies 
separately it is more reliable to develop all in one 
monitoring RSLMC system. 
d. To develop novel technologies to map the unseen 
echoes. 
 
B. LITERATURE REVIEW 
Rakesh et al. successfully showed how internet of 
thing can be used for handling home appliances 

smartly. He also included various model for web 
connectivity and also basics of information about the 
energy conservation system [1]. Praveen et al. 
elaborates the control and monitoring the status 
(ON/OFF of the appliances) have been implemented 
using multiple ways such as The Internet, electrical 
switch, and Graphical User Interface (GUI).Using 
this technology, he proves that the consumer can 
reduce the wastage of electrical power by regular 
monitoring of home appliances or the proper 
ON/OFF scheduling of the devices [2]. 
 
Tedeschi et al. did designing a new low-cost system, 
namely Ultrasonic Radar System (URAS), to blindly 
map environments by using ultrasonic sensors, then 
displaying the acquired information through an 
Android based device [3]. Lakshmi et al. successfully 
did the design of ultrasonic Radar using Arduino 
board and its processing development environment 
[4]. Ghogare et al. also worked out same system and 
made Radar technology system. He focused at 
making Radar which is efficient, cheaper and reflects 
all the possible techniques that radar consists. [5] 
 
Marina et al. preferably made a simple wearable 
device based on ultrasonic waves to detect obstacles 
and on vibrotactile feedback to warn the user of 
nearby obstacles. She described the design and 
implementation of the apparatus, called the Blind 
Guardian. Results demonstrated the potential of Blind 
Guardian for future use in real life situations, as well 
as for immersible virtual reality applications based on 
the use of head-mounted displays [6]. Hayes et al. 
had used Sonar technology to develop Broad-band 
Synthetic Aperture Sonar System. In their work he 
looked at the effects of a broad-band signal on the 
performance of side scan synthetic aperture sonar, 
including details on the necessary spatial sampling 
and resolution trade-offs [7]. 
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Marek et al. proposed a sensing system for vehicles 
based on lidar. Three short range lidars where used to 
fuse the measurement data into a point set in which 
objects in front of the vehicle could be detected via 
proposed algorithm for clustering the point set. The 
lidars are able to measure distance up to the 40 
meters, making the system suitable for the urban 
environments [8]. Zhang et al. got success to innovate 
Vehicle Detection Based on LIDAR and Camera 
Fusion system and for this he used LIDAR 
Technology. He presented sensor fusion based 
vehicle detection approach by fusing information by 
both LIDAR and Cameras [9]. 
 
In this work, we have developed a system integrating 
RADAR, SONAR, LIDAR and Magnetic Compass 
together to map and monitor the unseen echoes. 
 
II. BLOCK SCHEMATIC OF PROPOSED 
SYSTEM 
 
The block diagram for the proposed work of RSLMC 
system is shown in the Figure 1. First two blocks are 
described for IOT purpose. System web server is 
obtaining in these blocks using Wi-Fi module. 

 

 
Figure 1: Block diagram of RSLMC System 

 
Relays from next two blocks are used for switch 
ON/OFF five PC’s and four Arduino UNO boards. 
Next to that RSLMC System and its Virtual output is 
zoom in. In this block main PC is uploading the codes 
to four Arduino UNO boards. Then Each of four 
Arduino UNO boards will shows corresponding 
outputs of RADAR, SONAR, LIDAR and 
MAGNETIC COMPASS that is RSLMC; Virtually 
on Processing IDE. 
 
III. IOT USING ARDUINO UNO AND Wi-Fi 
MODULE 
 
Figure 2 shows the hardware design which used to 
obtain IOT web server for RSLMC System [1]. 

 
Figure 2(a) Schematic and (b) circuit connections of IOT 

 
In Figure 2(a) and (b) shows the schematic or circuit 
diagram for required control system and hardware 
implementation of ESP8266 Wi-Fi module 
respectively [2]. As per the pin configurations of 
ESP8266 we have connected all the required pins 
with their corresponding pin respectively. It is 
expected that after simulation it should provide us 
Local IP as a web server of IOT to switch ON/OFF 
relays respectively. 
 
IV. RADAR USING ARDUINO UNO AND 
ULTRASONIC SENSOR 
 
RADAR is obtained by connecting Ultrasonic sensor 
with Arduino UNO [3]. Code of RADAR is uploaded 
in Arduino UNO from Arduino IDE and Virtual 
output is seen on the screen of PC using Processing 
IDE. Connections are quite easy as shown in Figure 
3. 

 

 
Figure 3: Schematic and circuit connections of RADAR 

 
Ultrasonic sensor has connections with Arduino UNO 
like VCC to 5 V, GND to Ground, Trig to pin 10 and 
Echo to pin 11 respectively. Trig (Trigger) pin is used 
for input signal whereas Echo pin is used for output 
signal. Frequencies above 20 KHz and Up to 40 KHz 
can be used to detect the object is in range or out of 
range for RADAR application using Ultrasonic 
Sensor [4] [5]. 
 
V. SONAR, LIDAR USING ARDUINO UNO 
 
The connection for SONAR, LIDAR of the RSLMC 
system is similar as like RADAR as discussed earlier. 
Ultrasonic sensor (HC-SR04) with Arduino UNO was 
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used to obtain SONAR [6] [7]. For the connections of 
LIDAR, LiDAR-v3 sensor is required instead of 
ultrasonic sensor [8] [9]. To get Magnetic Compass 
HMC5883L module is necessary as Magnetometer. 
 
VI. SOFTWARE DESIGN 
 
1. ALGORITHM 
i. Connect Arduino Uno with Wi-Fi module to the PC 
and Get your own web server on the PC. 
ii. Switch ON/OFF Relay driving circuits to ON/OFF 
five PCs and four Arduino Uno boards go in RSLMC 
System and Virtual Output block. 
iii. From main PC upload the codes in different 
Arduino Uno boards. 
iv. Using Serial communication see the virtual 
outputs on different PCs with respective to Arduino 
and PC connection with each other. 
 
2. FLOWCHART 

 

 
Figure 4: Flowchart of RSLMC System 

 
VII. RESULTS AND DISCUSSION 
 
1. RADAR: SIMULATION RESULTS 
Simulation Results of RSLMC System for RADAR is 
shown in figures below: 

 

 
Figure 5: Simulation when object is out of range 

 

Figure 5 shows values on serial monitor of Arduino 
IDE when object is out of range. 

 
Figure 6: Simulation when object is in range 

 
Figure 6 shows values on serial monitor of Arduino 
IDE when object is in range. 
 
2. RADAR: IMPLEMENTATION RESULTS 
Implementation Results of RSLMC System for 
RADAR is shown in figures below: 

 

 
Figure 7 (a) Object out of range (b) Object in range 

 
Figure 7(a) shows virtually mapped unseen echoes on 
Processing IDE when object is out of range. Figure 
7(b) exhibits virtually mapped unseen echoes on 
Processing IDE when object is in range. 
 
CONCLUSION 
 
Development of RSLMC System using IOT 
Technology to map the unseen echoes is an 
innovative idea and novel challenge for us. The aim 
was to combine all the four systems like RADAR, 
SONAR, LIDAR and MAGNETIC COMPASS and 
made a unique control system so to monitor the 
unseen echoes in a single system. In a conclusion we 
can say that a successful control system has been 
established to monitor the unseen echoes. Further 
work can be accomplished to develop a high-
performance RSLMC system for mapping and 
monitoring the specific signal. 
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