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1. INTRODUCTION  
Robots square measure quickly creating their approach from fantasy movies and books into our everyday lives. they'll 
be found nearly anyplace and everyplace ranging from your native hospital to your home, and even the native eating 
place. These forceful enhancements within the field of AI have spread out new opportunities for creating new 
discoveries and accomplishing tasks that were antecedently deemed to be not possible. the foremost fields of study that 
square measure tributary to AI square measure electrical and applied science aboard with applied science. whereas 
electrical and applied science deals with the planning, construction, and application of robots, pc systems upset their 
management, sensory feedback and data process. And with these 3 fields of study in unison AI has lurched forward 
towards a brighter future. you'll currently see golem arms acting in hospitals, factories etc. as they minimize the margin 
for errors. they're additionally found in homes, retailers and cafeterias wherever they are doing daily chores that were 
once done by humans, thus essentially robots will accomplish tasks each that humans will and can't do. This paper 
deals specifically with autonomous robots that use sensors (in this case supersonic sensors) to form a 3D map of their 
surroundings. Autonomous golem systems rely extremely on their ability to recover sturdy abstraction model of their 
surroundings from sensory data and use it in golem designing and management [1]. of these talents alter the golem to 
form its own temporary choices supported the info collected by the sensing element. the info received from the sensors 
is accustomed produce a 2D/3D model for later use in numerous analysis programs and studies. at first the sensors are 
going to be used for gathering information that may manufacture a second image of its surroundings. The golem is used 
for mapping called well as unknown indoor or out of doors locations supported its want. 

2. BACKGROUND  
Autonomous robotic mapping/explorations have diode North American country to places well on the far side our reach 
or places wherever human expeditions square measure too dangerous, technically difficult, too high-ticket or all 3. The 
mars expedition of 2004 is one such example wherever masses don't seem to be able to venture to. albeit humans square 
measure capable of building vehicles which may venture into the deepest components of the oceans there square 
measure factors like life threatening risks, operational prices and restricted accessibility still that stop them from doing 
thus. so are available in the autonomous robots that offer none of the life threatening risks that human expeditions hold. 
they're able to take and convey readings from their surroundings, that later once run through many algorithms, provides 
a 3D image of their setting. 
 
A. COOCCURRING LOCALIZATION AND MAPPING (SLAM)  
In the past there are variety of researches conducted on issues regarding robots mapping unknown environments one 
such drawback is that the cooccurring localization and mapping or higher called SLAM. The SLAM drawback queries 
whether or not or not it's doable for a golem to map Associate in Nursing unknown setting whereas at the same time 
localizing its position during this map [16]. Such ability would build a golem autonomous [18]. This wipes out the 
requirement for artificial infrastructures or previous data concerning the setting. In easier words SLAM is that the 
method by that a mobile golem will map its surroundings and use a similar map to navigate with none previous data of 
its environments [16]. The solutions to the SLAM drawback are a significant break through within the field of AI and 
computing in over a decade. The Kalman filter technique is one among the strategies than is extended to unravel the 
SLAM drawback. There are a number of utilizations of this innovation in varied distinctive things, for instance, 
indoors, underwater and outdoors. one among the principle problems with the SLAM calculation has been the 
procedure wants. it's understood that the time quality of the SLAM calculation is lessened to being the number of 
historic points within the guide. For long missions, the number of points of interest can increase and, in the end, 
computer assets will not be equal to overhaul the guide ceaselessly. This scaling issue emerges in lightweight of the 
very fact each|that each} landmark is related to every single different landmark. the connection that shows up following 

Ultrasonic Sensor Based 3D Mapping & 
Localization 

 
Mr. Uday Sharma 

 
Dr MGR Educational and Research Institute University, Chennai 

http://www.ipasj.org/IIJIT/IIJIT.htm
mailto:Email:editoriijit@ipasj.org


IPASJ International Journal of Information Technology (IIJIT)  
Web Site: http://www.ipasj.org/IIJIT/IIJIT.htm  

A Publisher for Research Motivation ........                                                Email:editoriijit@ipasj.org                                                                                         
Volume 5, Issue 2, February 2017                                                                   ISSN 2321-5976 
 

Volume 5, Issue 2, February  2017                                                                               Page 16 
 

the perception of another purpose of interest is gotten with a sensing element mounted on the golem and during this 
approach the landmark space error are going to be corresponded with the blunder within the robots surroundings and 
also the errors in numerous landmarks on the map. This association is of essential significance for the long-standing 
time connection of the calculation, and may be maintained for the total length of your time of the mission. Dutch 
Leonard et al, attended the procedure problems by half the worldwide guide into varied sub maps, every with their own 
specific vehicle track. They introduce Associate in Nursing approximation strategy to handle the upgrade of the 
variance within the move between maps. Despite the very fact that they show noteworthy trial results there's no 
confirmation of the consistency of the methodology or estimation of the ideology of the variance over-jumping 
technique [17]. 
 
B. The Occupancy Grid exploitation MATLAB Occupancy grids square measure one among the strategies which will 
be accustomed represent a robot’s surroundings as a distinct grid. The Occupancy Grid could be a multi-dimensional 
(normally second alternately 3D) tessellation of house into cells, wherever each cell stores a probabilistic analysis of its 
state [1, 9]. There square measure 2 differing types of occupancy grids; the binary occupancy grid and also the world 
and grid coordinates.  
 
Binary Occupancy Grid  
The binary occupancy grid returns true or false values to represent objects (obstacles) and free areas within the 
surroundings of the golem. It offers an outline of the robot’s setting in order that it's able to avoid obstacles and move 
around them.  
 
World and Grid Coordinates 
In MATLAB the user has the choice to either use world or grid coordinates. World directions square measure used as a 
all out direction define with a hard and fast origin and have infinite resolution whereas indicating areas. yet, all square 
measureas are modified over to lattice areas as a results of information storage and backbone limits. At the purpose 
once setting occupancy locations, you'll enter the locations in either grid or world coordinates. Be that because it could, 
taking under consideration the bounds of the grid, the square measureas are set to the closest framework locations. 
Edges of the grid slot in with the lower left network space [4]. Grid coordinates outline the particular resolution of the 
occupancy grid and also the finite locations of obstacles. The origin of grid coordinates is within the top-left of the grid 
with the primary location having a location of (1, 1). However, the situation of the grid in world coordinates is outlined 
by the property, Grid Location In World and specifies the bottom-left location of the grid. once making a AI Binary 
Occupancy Grid object, different properties like XWorldLimits and YWorldLimits square measure outlined by the 
input dimension, height, and backbone. The figure below shows a visible illustration of those properties and also the 
relation between world and grid coordinates [4]. 

3. SINGULARITY AND MOTIVATION  
Over the years there are range of researches all of that specialised in setting mapping exploitation robots, thus what 
makes our work distinctive, one {thing} that's getting to stand out among all of them? the primary thing that involves 
mind once the word golem is detected could be a terribly high-ticket sensible machine that's able to complete tasks that 
square measure ordinarily done by humans, and more. however the catch is that the value of the golem. the rationale 
behind them being thus high-ticket is that their cost is extraordinarily high and once it involves the case of 3D mapping 
and localization robots the prices square measure through the roof. this is often one among the items that creates our 
golem stand out from the remainder. the assembly price is thus low that 2 units will simply be created for $100 so 
creating the assembly price of every golem roughly concerning $50. Next not solely can our golem collect information 
from its surroundings however it'll additionally build a 3D map, that it'll use in real time to maneuver around so 
creating it autonomous. The user in real time will receive the info retrieved by the golem just in case it's required for 
any analysis. the facility of the golem are going to be provided by such means that in order that it's able to operate its 
for a protracted amount of your time while not the requirement for it to be charged oft so pushing off another risk that 
would in all probability hinder its performance. once we 1st got admitted into university our 1st pc course teacher was 
somebody UN agency had done his Doctor of Philosophy on AI, he talked with North American country concerning all 
the opportunities that the sector of AI command for applied science and engineering students. Later that semester we 
tend to examine students from BRAC University creating a golem that created it all the thanks to NASA. of these 
stories created North American country suppose that if {they will|they will|they'll} pair thus can we tend to. And in our 
fourth semester we tend to we tend tont and had an interview with our CSE course teacher UN agency given North 
American country with this analysis and enquired whether or not or not we were interested, it had been a chance and 
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steerage that we tend to we tend tore searching for a protracted amount of your time and with none hesitation we took 
up his provide. 

 
Fig:-1 Arduino Uno Board 

4. AIMS AND OBJECTIVES  
The golem is utilized in variety of fields ranging from a mission to house to finding a transparent path whereas on a 
hiking trip to exploring the deepest oceans. as a result of variety of risk factors and constraints humans don't seem to be 
able to go right down to deep ocean beds {this is|this is often|this will be} one instance wherever our golem can replace 
human necessities. One or additional units of the golem may well be sent right down to the ocean bed and be 
accustomed transmit back readings which will then be accustomed build a third-dimensional model to induce a concept 
of what the encircling space holds future. a similar is same for space missions. 
 
A. Search and Rescue Operations  
Last year in East Pakistan in 2 similar separate incidents 2 youngsters lost their lives solely as a result of nobody was 
able to confirm their positions and rescue them in time. These youngsters had fallen down open manholes whereas 
enjoying and by the time anyone detected it had been dark. within the dark the rescue team wasn't able to pinpoint the 
precise location of {the youngsters|the youngsters|the kids} down the manholes and by the time they did it had been too 
late and also the rescue team brought out the bodies of the 2 deceased children. in a very scenario like this our golem 
may well be suspended down the hole and take readings which will be rendered into a third-dimensional read 
pinpointing out the precise location of the victims, this will be achieved employing a mobile phone application. Once 
the positions of the victims square measure found a rescue team may well be sent right down to extract the victims. 
Another state of affairs during which the golem is used is throughout hiking visits and ice climbing expeditions. In 
cases like these many an times individuals need to venture forward themselves and resolve if there's a pathway 
accessible or not. Our golem is sent forward during this case and with its capability to maneuver around obstacles and 
remand readings with that a 3-D image is rendered hikers will resolve a pathway that they'll use. 

 
Fig:-2 Ultrasonic Sensor HC-SR04 
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5. BASIC HARDWARE STYLE  
So far we've got completed connecting the servo motor, supersonic sensing element, bluetooth module and arduino 
along. Below could be a elaborate review of the hardware and the way we've got used it thus far. 
 
A. Arduino Uno 
The arduino UNO could be a microcontroller board with fourteen digital input/output pins, vi analog inputs, a sixteen 
megacycle quartz, a USB association, an influence jack, Associate in Nursing ICSP header and a push. The Uno is that 
the medium through that the sensing element sends its readings back and forth and controls everything is else that goes 
on within the larva. In easier words it controls the bots actions. 
 
B. Supersonic Sensing Element  
HC-SR04 Most information by mapping robots square measure via navigational instrument sensors, optical device 
beams and cameras. albeit navigational instrument technology is sort of developed there a number of fields wherever 
it's truly applied [2]. a number of the standard places navigational instrument is employed square measure marine 
applications, camera optical device and a number of robotic applications that suppose navigational instrument 
information to attain their goals [2]. Ultrasound sensors square measure utilized in medical appliances one such 
example is ultra-sonogram, that helps produce the image of Associate in Nursing unhatched baby. The sensing element 
HC-SR04 is largely what guides the larva and takes all the readings. It emits supersonic waves that hits Associate in 
Nursing obstacle and reflects back to the sensing element once that it calculates the gap between the larva and also the 
obstacle. There square measure four pins on the sensing element as visible in Figure three, VCC, TRIG, ECHO and 
GND. every of those pins square measure connected to the arduino board via jumper wires. 
 
Most information by mapping robots square measure via navigational instrument sensors, optical device beams and 
cameras. albeit navigational instrument technology is sort of developed there a number of fields wherever it's truly 
applied [2]. a number of the standard places navigational instrument is employed square measure marine applications, 
camera optical device and a number of robotic applications that suppose navigational instrument information to attain 
their goals [2]. Ultrasound sensors square measure utilized in medical appliances one such example is ultra-sonogram, 
that helps produce the image of Associate in Nursing unhatched baby. The sensing element HC-SR04 is largely what 
guides the larva and takes all the readings. It emits supersonic waves that hits Associate in Nursing obstacle and 
reflects back to the sensing element once that it calculates the gap between the larva and also the obstacle. There square 
measure four pins on the sensing element as visible in Figure three VCC, TRIG, ECHO and GND. every of those pins 
square measure connected to the arduino board via jumper wires. The VCC pin is connected to the 5V V power offer, 
the TRIG and ECHO pins square measure connected to output and input pins severally on the arduino board and also 
the GND to 1 of the 3 ground association pins on the board. 
 
Working Principles of supersonic sensing element HC-SR04  
The two circular structures placed on the sensors circuit card square measure the most components of the module. 
These square measure the components, that upset causing out and receiving ultrasounds. a brief 10uS pulse is required 
to the trigger input for the sensing element begin|to start out|to begin} the ranging; the module can start by causing out 
a burst of ultrasound sound at 40KHz and lift its echo. The range/distance of the sensing element is calculated by the 
time taken of the reflection of the ultrasound to achieve the sensing element. In easier words it's the quantity between 
the initial signal sent and also the echo signal received by the sensing element [11]. 
 
Working Principles of the Bluetooth Module HC-05  
Previously information collected by the supersonic sensing element would be viewed on the serial monitor of the 
arduino. but once putting in the Bluetooth module within the process unit the info is viewed on any device with the 
assistance of a Bluetooth terminal. during this we tend to use Associate in Nursing application known as Bluetooth 
terminal to satisfy our specific desires. because the module is employed in its slave mode it'll solely be able to send 
information from the arduino to the connected device. currently rather than causing the info to the serial monitor of the 
arduino the info is shipped via Bluetooth to the connected device. The pairing of the module is explained in details in 
later sections of the paper. 
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6. STEPS TO ATTACH BLUETOOTH MODULE HC-05  
To Associate In Nursing Android/Bluetooth Device After fitting the circuit the last step is to attach to the Bluetooth 
module in order that the info collected by the supersonic sensing element is viewed on Associate in Nursing robot 
device. once not connected the diode on the module blinks each second roughly and once connected it blinks each 2 
seconds. The association to the module has got to be created within the same approach each different Bluetooth device 
is connected to. By default it's determinable and once found by the robot device it's to be chosen from the list and a 
passcode (default 1234) has got to be entered. that's all that has got to be done to form a association between the module 
Associate in Nursingd an robot device. solely pairing with the module isn't enough to receive information on Associate 
in Nursing robot device, a 3rd party software package is needed to try and do thus. during this case the appliance 
Bluetooth term was used. it's promptly accessible on the Google play store. the other Bluetooth terminal software 
package can even be used. 

7. FUTURE PROSPECTIVE  
The project is in its initial part at the instant and solely a process unit has been developed that is in a position to require 
readings horizontally. Future prospectives embody 3D mapping of the robots setting (currently solely second is being 
done), up the Bluetooth style in order that it will operate over a wider vary, making a full unit in order that the golem is 
in a position to maneuver around and take readings each vertically furthermore as horizontally on its own. At the 
instant only 1 servo motor is being employed with the supersonic sensing element. A servo is barely able to rotate a 
hundred and eighty degrees horizontally ranging from position zero, so the readings obtained by the supersonic sensing 
element offers North American country a read of the horizontal setting of the golem. but vertical readings can even be 
taken, to try and do thus all that has got to be done is that 2 servos need to be connected together; one horizontally 
whereas the opposite is connected vertically. 
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