
 

 



 

 



 



 

 



 



 



 

 



 

 



 



 

 

 

Missing Pulse Detector 



 

Figure 1.  Missing Pulse Detector Circuit Diagram 

This circuit is a missing pulse detector, i.e., it can be used to detect missing pulses in an 
incoming pulse train. The main component of this circuit is the 555 timer IC.  In this 
circuit, it is configured as a monostable multivibrator, i.e., a circuit which will output a 
single pulse every time it is 'triggered'. 

Every time a pulse arrives at pin 2 of the 555 timer in this circuit, the 555 is triggered to 
output a single pulse at pin 3. The width of this output pulse is defined by the values of 
R2 and C1.  R2  and C1 must be chosen such that the output pulse width is slightly 
greater than the time between each incoming pulse.  If the arrival of the pulses at pin 2 
is continuous, the output will never complete a single pulse.  This is because the 555 
timer will always be retriggered and C1 will always be discharged through Q1 every time 
a new input pulse arrives.  As such, the output of pin 3 will always be 'high'. 

However, a missing pulse will allow pin 3 to output a complete pulse.  This means that it 
will change its state from 'high' to 'low' after the set pulse width has been attained. Thus, 
a change in state of the output of this circuit signifies that it has detected a missing 
pulse in the pulse train arriving at the input. 
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The integrated automation system IAS integrates the functions of control, monitor-
ing and alarming of all automation systems on the ship.

The structure of the system is distributed, it consists of several substations commu-
nicated with each other via a redundant, fast and reliable communication protocol. 
Distributed system structure minimizes cabling to a minimum.

MPL Techma provides the opportunity to develop a system both for newly built 
vessels as well as a retro-fits of old systems . We also provide service and mainte-
nance of existing systems.

The integrated automation system IAS integrates the functions of the following sys-
tems:

1. Engine room alarm and monitoring system
2. Ballast system
3. Tanks sounding system
4. Fuel control system
5. Controlling all valves
6. Electrical energy flow and distribution control
7. Protocol communication with:

• PMS system
• VDR system
• Main engine control systems
• Auxiliary engines control system
• Thrusters control system
• Pumps and fans inverters

Features:
8. Ability to develop a system as a new system or as a retrofit of old system
9. The flexible structure - any configuration adapted to requirements
10. Friendly operator interfaces 
11. Fast, redundant and reliable data flow between stations and system interfaces
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introduction

 Sonar ,which in itself originally an acronym for 

Sound Navigation And Ranging.

 It is a method of detecting , locating ,and 

determining the speed of objects through the 

use of reflected sound waves .

 A system using transmitted and reflected 

underwater sound waves to detect and locate 

submerged objects

 The acoustic frequencies used in sonar systems 

vary from very low (infrasonic) to extremely high 

(ultrasonic).



history

 We know that some animals (dolphins and bats) have use sound 

as a medium of communication and objects detection for 

millions of years 



 But use of the sound by 

humans in the water is 

initially recorded by 

Leonardo da Vinci in 1490: 

a tube inserted into the 

water was said to be used 

to detect vessels by placing 

an ear to the tube. 

 Sonar was first patented by 

Lewis Richardson and 

German physicist Alexander 

Behm in 1913.



Sonar 

 Sonar is a device that is used to detect underwater 

objects using sound waves.

 In this system a sound pulse is generated and sent 

underwater through a transmitter.

 sound waves are reflected by the underwater object 

which are received at receiver.

 The time taken by sound wave to come back is 

recorded.

 And by knowing the speed of sound wave in water the 

distance can be easily calculated by formula.

 Distance = speed x time





Type of sonar 

sonar is of two types:

 Active sonar 

 Passive sonar



Active sonar

 Active sonar uses sound transmitter and 

receiver . And there are 3 modes of 

operation :

 Monostatic mode

 Bistatic mode

 Multistatic mode



 Monostatic mode :  when the transmitter and 

receiver are at the same place.

 Bistatic mode :  when the transmitter and receiver 

are separated by some distance.

 Multistatic mode : When more transmitters (or more 

receivers) are used, again spatially separated.



 Most sonars are used monostatically with the same array 

often being used for transmission and reception.

 Active sonar creates a pulse of sound, often called a "ping", 

and then listens for reflections (echo) of the pulse.

 This pulse of sound is generally created electronically using a 

sonar projector consisting of a signal generator, power 

amplifier and electro-acoustic transducer/array.

 To measure the distance to an object, the time from 

transmission of a pulse to reception is measured and 

converted into a range by knowing the speed of sound.

 To measure the bearing, several hydrophones are used, and 

the set measures the relative arrival time to each.



Block diagram of an active sonar



Functional components

 Transmitter : The transmitter generates the outgoing pulse. It determines 

pulse width,pulse reception frequency, modulation and carrier frequency.

 Transducer array : The individual transducers are simple elements with little 

or no directionality. They are arranged in an array to improve the directivity 
index, which improves the figure-of-merit by noise reduction. 

 The array of transducers reduces the beamwidth in the horizontal 

direction, and is usually circular in order to give more or less complete 

coverage

Vertical beam of typical transducer array.



Beamforming processor :

 The input/output of each transducer is put 

through a ,beamforming processor which applies 

time delays or phase shifts to each of the signals 

in such a way as to create a narrow beam in a 

particular direction. 

 The width of the beam formed by the 

beamforming processor will determine the 
bearing accuracy of the system when searching.



 Duplexer switch : it is a switch that toggles 

between transmitter and receiver.

 Syncroniser : Provides overall coordination and 

timing for the system. Reset the display for each 

new pulse in order to make range 

measurements.

 Receiver : Collects the received energy. The 

receiver may also demodulate the return if 

frequency modulation is used on transmission



 Display : Puts all of the detection information into a visual 

format. There are several types:

 A-scan : the signal along a single beam for a portion of the 

listening cycle. A target appears as a raised section if it is in 

the beam.

 PPI(plan position indicator) : A top-down (geographic view). 

The sonar system must sequentially search individual beams 

which are displayed in their true or relative form. The strength 

of the return is represented by the intensity on the display.



A – scan display PPI display



Passive sonar

 Passive sonar listens without transmitting.

 Passive sonar has a wide variety of 

techniques for identifying the source of a 

detected sound.

 Passive sonar system have large sonic 

database but sonar operator classify 

signals by use of computer and use these 

databases to identify classes of ships and 

action. 



Block diagram of passive sonar



Functional components

 Hydrophone array :  These are the sensitive elements which detect the 

acoustic energy emitted from the target. Again, they are arranged into an 

array to improve the beamwidth.

 The cylindrical array operates at a fixed vertical angle, usually downward.The
large downward angles are only used for bottom bounce detection



 Beamforming processor :   the 

passive system must listen to all 

angles at all times. This requires a 

very wide beamwidth. The 

passive beamforming processor 

applies a unique set of time 

delays/phase shifts to the signal 

to create a particular beam. The 

difference in a passive system is 

that this process is repeated 

several times, each with a 

different set of time 

delays/phase shifts, in order to 

listen to many narrow beams 

nearly simultaneously.



 Frequency Analyzer :

The frequency analyzer breaks the signal into separate frequencies. 

This is the spectrum of the signal. For processing purposes, the 

frequencies are divided into small bands known  as frequency bins. 

The width of each bin is called the analysis bandwidth. 



Performance factor

 Sound propagation : Sonar operation is affected 

by variations in sound speed, particularly in the 

vertical plane. Sound travels more slowly in fresh 

water than in sea water. The speed is determined 

by the water's bulk modulus and mass density. The 

bulk modulus is affected by temperature, dissolved 

impurities (usually salinity), and pressure.

 Speed = 4388 + (11.25 × temperature (in °F)) + 

(0.0182 × depth (in feet)) + salinity (in parts-per-

thousand ).



application

 It is used to find the actual depth of the sea.

 Sonar systems are used to find lost ships and

submarines.

 These are used in ocean surveillance systems.

 They are used by navy detect the locations of

enemy submarines.

 They  are used for  under water security.



limitation

 It has an adverse effects on marine animals like 

dolphins and whales ,that also use sound waves 

for their navigation.

 It leads whales to painful and often fatal 

decompression sickness.

 The sonar systems generate lot of noise

 High intensity sonar sounds can create a small 

temporary shift in the hearing threshold of some 

fish
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How it works? 



 

How GPS works? 



 

1-Trilateration 





 







2- Measuring distance 



 





3- The perfect timing 



 





4- Position of  satellites 



 





5- Error correction 





 

Applications of  GPS 



 

Location 





 

Navigation 





 

Tracking  





 

Mapping 





 

Timing  
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