
Advances in Computational Sciences and Technology 

ISSN 0973-6107 Volume 10, Number 11 (2017) pp. 3189-3196 

© Research India Publications 

http://www.ripublication.com 

 

Sonar Based Accurate Positioning System Under 

Water With Floating Surface GPS Nodes 

 

1A.Mounika and Mr.K.Rajkumar2 

Student of M.TECH Embedded Systems (ES), S R Engineering College 
Warangal, India 

Associate Professor in Electronics & Communication Engineering(ECE), S R 
Engineering College,  Warangal, India 

 

 

Abstract 

This paper exhibits a portrayal of a submerged situating framework in view of surface 

hubs outfitted with GPS and acoustic transducers. The situating framework computes 

the directions of a submerged vehicle in one of the surface hubs or reference points, 

by the outflow, location, and answer of acoustic encoded signals. The portrayal of the 

framework has been performed by methods for a measurable report, considering 

distinctive quantities of signals, reference points' position and physical wonders, for 

example, commotion, multipath, and Doppler spread. The blunder engendering 

caused by these wonders and the geometrical arrangement of the framework has been 

quantitatively surveyed in various situating calculations, in light of trilateration and 

iterative strategies. The outcomes demonstrate how the diverse marvels influence the 

vehicle evaluated position blunders for the distinctive situating calculations. 

Moreover, the got blunders inside the anticipated region of the signals are 1 m or 

lower, ascending to a couple of meters for the most dire outcome imaginable, 

demonstrating the attainability of the acoustic situating framework. 
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INTRODUCTION 

The exact area of submerged hubs remains a dynamic research subject in the 

submerged group. To get the position of a submerged hub is critical in various 

applications, for example, submerged sensor systems, where the recorded information 

must be appended to a particular area, and the route of autonomous underwater 
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vehicles (AUVs) and remotely operated vehicles (ROVs). While acquiring the area of 

a vehicle at the ocean surface can be accomplished by methods for the GPS [1], this 

innovation can't be utilized submerged because of the high constriction of the 

electromagnetic waves in this medium. Near the ocean floor, restriction can be 

accomplished by utilizing distinctive choices, for example, Doppler velocity log 

(DVL) or synchronous limitation and mapping [2], [3]. Aside from sending 

manufactured milestones, these frameworks typically needn't bother with any outside 

sensors in nature to work, what makes them more helpful than different frameworks 

that need certain foundation conveyed in the sea. Then again, the vehicle should be 

near the base to find itself, and this forces an essential confinement. Along these lines, 

confinement amidst the water segment remains a testing issue. A typical approach is 

to utilize dead-retribution frameworks to explore beneath the ocean surface, utilizing a 

DVL as an acoustic Doppler ebb and flow profiler or other inertial navigation sensors 

(INSs) to get the vehicle speed. These frameworks can without much of a stretch 

acquire their measures in the earth, however their mistakes are unbounded, unless a 

few revisions are performed consistently. 

 

LITERATURE SURVEY 

Acoustic situating frameworks are a pragmatic answer forgets the area amidst the 

water section, being an imperative piece of most submerged route frameworks. They 

are customarily arranged in long baseline (LBL), short baseline (SBL), and ultra-SBL 

(USBL), contingent upon the separation between the distinctive acoustic reference 

points. In LBL frameworks, the acoustic reference points are normally isolated 

between a few hundred meters and a couple of kilometers. They measure the times of-

flight (TOFs) between the reference points and the submerged vehicle by methods for 

sharing a typical clock or by time stamps utilizing submerged acoustic modems [6], 

[7]; on the other hand, they can quantify the time difference of arrival (TDOA) from 

the distinctive signals in the Unsynchronized frameworks [8]. This last plan is 

otherwise called noiseless situating, since the hub to be found does not have to send 

any acoustic flag through the submerged channel, which permits to spare vitality in 

the vehicle. In any case, the area of the vehicle stays obscure for the team. LBL 

frameworks give great precision, yet their organization is exorbitant, since the 

reference points require an outright position, which was usually gotten by tying down 

the guides to the ocean depths, and an alignment arrange [9]. A later contrasting 

option to this design is the utilization of floats outfitted with GPS and acoustic 

transducers, which permits a less demanding arrangement of the situating framework 

[10]. With respect to SBL and USBL frameworks, the separation between the acoustic 

guides in SBL is ordinarily around several meters, though in USBL frameworks is 

around many centimeters [11]. These frameworks are anything but difficult to mount, 

since they can be put in the body of a ship or in the vehicle [12], however the ship and 
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the vehicle should be near maintain a strategic distance from geometric setup issues 

identified with the Dilution of precision (DOP), so they are not suited for long-go 

missions [13]. Furthermore, they require outside sensors, for example, a vertical 

reference unit and a heading reference unit to acquire the outright position. 

 

Fig 1: Positioning system based on GPS and acoustic signals. 

 

PROPOSED SYSTEM 

TRANSMITTER SECTION: 

 

 

Fig:2 Block diagram 

RECEIVER SECTION: 

 

Fig: 3 Block diagram 
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METHODOLOGY 

Micro controller: This area shapes the control unit of the entire venture. This 

segment fundamentally comprises of a Microcontroller with its related hardware like 

Crystal with capacitors, Reset hardware, Pull up resistors (if necessary) et cetera. The 

Microcontroller shapes the core of the undertaking since it controls the gadgets being 

interfaced and speaks with the gadgets as indicated by the program being composed.  

Raspberry Pi: The Raspberry Pi conveys 6 times the preparing limit of past models. 

This second era Raspberry Pi has an overhauled Broadcom BCM2836 processor, 

which is an effective ARM Cortex-A7 based quad-center processor that keeps running 

at 900MHz. The board additionally includes an expansion in memory ability to 

1Gbyte.  

Liquid-crystal display (LCD) is a level board show, electronic visual show that uses 

the light adjustment properties of fluid precious stones. Fluid precious stones don't 

radiate light specifically. LCDs are accessible to show discretionary pictures or settled 

pictures which can be shown or covered up, for example, preset words, digits, and 7-

section shows as in an advanced clock.  

GPS:  Global Positioning System (GPS) innovation is changing the way we work and 

play. You can utilize GPS innovation when you are driving, flying, angling, cruising, 

climbing, running, biking, working, or investigating. With a GPS beneficiary, you 

have a stunning measure of data readily available. Here are only a couple of cases of 

how you can utilize GPS technology.GPS innovation requires the accompanying three 

fragments.                                                               

 Space segment.  

 Control segment.  

 User segment  

Space Segment: 

No less than 24 GPS satellites circle the earth twice every day in a particular example. 

They go at around 7,000 miles for each hour around 12,000 miles over the world's 

surface. These satellites are divided so a GPS recipient anyplace on the planet can get 

signals from no less than four of them.  

Control Segment: 

The control fragment is in charge of continually checking satellite wellbeing, flag 

uprightness, and orbital design starting from the earliest stage portion incorporates the 

accompanying segments: Master control station, Monitor stations, and Ground 

receiving wires.  
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User Segment:    

The GPS client portion comprises of your GPS beneficiary. Your beneficiary gathers 

and procedures signals from the GPS satellites that are in view and after that uses that 

data to decide and show your area, speed, time, et cetera. Your GPS collector does not 

transmit any data back to the satellites. The following focuses give a synopsis of the 

innovation at work: Your GPS beneficiary gathers data from the GPS satellites that 

are in see.  

Your GPS collector represents mistakes. For more data, allude to the Sources of 

Errors.  

Your GPS recipient decides your present area, speed, and time.  

Your GPS recipient can figure other data, for example, bearing, track, trip separation, 

and separation to goal, dawn and dusk time so forward.  

Your GPS recipient shows the pertinent data on the screen. 

 

Fig: 4 GPS Working 

MEMS: 

Micro Electro-Mechanical Systems (MEMS) is the coordination of mechanical 

components, sensors, actuators, and gadgets on a typical silicon substrate through 

miniaturized scale manufacture innovation. While the gadgets are manufactured 

utilizing incorporated circuit (IC) process groupings (e.g., CMOS, Bipolar, or 

BICMOS forms), the micromechanical segments are created utilizing good 

"micromachining" forms that specifically draw away parts of the silicon wafer or add 

new auxiliary layers to frame the mechanical and electromechanical gadgets. MEMS 

guarantees to reform about each item classification by uniting silicon-based 

microelectronics with micromachining innovation, making conceivable the 

acknowledgment of finish frameworks on-a-chip. MEMS is an empowering 

innovation permitting the advancement of brilliant items, increasing the 

computational capacity of microelectronics with the observation and control abilities 

of miniaturized scale sensors and smaller scale actuators and growing the space of 

conceivable plans and applications. Microelectronic incorporated circuits can be 

thought of as the "brains" of a framework and MEMS increases this basic leadership 

ability with "eyes" and "arms", to enable miniaturized scale frameworks to detect and 
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control the earth. Sensors assemble data from the earth through measuring 

mechanical, warm, organic, synthetic, optical, and attractive marvels. The gadgets at 

that point procedure the data got from the sensors and through some basic leadership 

capacity guide the actuators to react by moving, situating, managing, pumping, and 

sifting, along these lines controlling the earth for some coveted result or reason. Since 

MEMS gadgets are produced utilizing cluster manufacture methods like those utilized 

for coordinated circuits, exceptional levels of usefulness, dependability, and 

advancement can be put on a little silicon chip at a moderately minimal effort. 

 

Fig: 5: MEMS IC 

 

RF transmitter and Receiver: 

RF transmitters are electronic gadgets that make ceaselessly shifting electric current, 

encode sine waves, and communicate radio waves. RF transmitters utilize oscillators 

to make sine waves, the least complex and smoothest type of persistently shifting 

waves, which contain data, for example, sound and video. Modulators encode these 

sign spouses and reception apparatuses communicate them as radio signs. There are a 

few approaches to encode or adjust this data, including adequacy tweak (AM) and 

recurrence balance (FM). The ST-TX01-ASK is an ASK Hybrid transmitter module. 

The ST-TX01-ASK is composed by the Saw Resonator, with a powerful ease, little 

size, and easy to-use for planning.   

 Frequency Range:       315 / 433.92 MHZ.  

 Supply Voltage:  3~12V.  

 Output Power:    4~16dBm  

 Circuit Shape: Saw  

RF beneficiaries are electronic gadgets that different radio signs from each other and 

change over particular signs into sound, video, or information designs. RF 

beneficiaries utilize a reception apparatus to get transmitted radio signs and a tuner to 

isolate a particular flag from the majority of alternate flags that the receiving wire 

gets. Identifiers or demodulators at that point extricate data that was encoded before 

transmission. There are a few approaches to unravel or regulate this data, including 

adequacy adjustment (AM) and recurrence balance (FM) 
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METAL DETECTOR 

The cutting edge improvement of the metal locator started in the 1930s. [[Gerhard 

Fisher]] had built up an arrangement of radio course discovering, which was to be 

utilized for exact route. The framework worked to a great degree well, yet Fisher saw 

that there were oddities in zones where the territory contained metal bearing rocks. He 

contemplated that if a radio bar could be misshaped by metal, at that point it ought to 

be conceivable to plan a machine which would identify metal utilizing a pursuit loop 

resounding at a radio recurrence. In 1937 he connected for, and was in all actuality, 

the main patent for a metal finder. In any case, it was one [[Lieutenant]] [[Józef 

Kosacki|Jozef Stanislaw Kosacki]], a Polish officer appended to a unit positioned in 

[[St Andrews]], [[Fife]], [[Scotland]] amid the early years of [[World War II]], that 

refined the outline into a viable [[Polish mine detector]].<ref>"The Polish 

Contribution to The Ultimate Allied Victory in The Second World War" Tadeusz 

Modelski, Worthing, England 1986, Page 221</ref> They were substantial, kept 

running on vacuum tubes, and required separate battery packs. 

 

DESCRIPTION:  

The RX04 is low powers ASK collector IC which is completely perfect with the 

MitelKESRX01 IC and is appropriate for use in an assortment of low power radio 

applications including remote keyless passage. The RX04 depends on a solitary 

Conversion, super-heterodyne beneficiary design and consolidates a whole phase-

locked loop (PLL) for exact neighborhood oscillator age.    

 

RESULT 

 

Fig 6: Full view of the kit 
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Fig 7: output snapshot 

 

CONCLUSION: 

In this paper, a submerged situating framework in light of reference points outfitted 

with GPS and acoustic transducers has been portrayed for various estimation blunders 

identified with natural conditions and geometrical arrangements. 
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