UNIT -I

1. Define the term Avionics systems.

Any system in the aircraft which is dependent on electronics for its operation, although the system may contain electro-mechanical elements. For example, a Flyby-Wire (FBW) flight control system depends on electronic digital computers for its effective operation, but there are also other equally essential elements in the system. 

2. What are the major drivers for Avionics systems in a typical civil transport aircraft?

· The avionics systems are essential to enable the flight crew to carry out the aircraft mission safely and efficiently. 
· The mission is the carrying of the passengers to their destination in the case of a civil airliner.  
· Other important drivers for avionics systems are 
· Increased safety, 
· Air traffic control requirements, 
· All  weather operation, reduction in fuel consumption, 
· Improved aircraft performance and control and handling and reduction in maintenance costs.
3. List the functions carried out by the FMS(Flight Management System)

· Flight Planning

· Navigation Management

· Engine control to maintain the planned speed of mach number

· Control of the aircraft flight path to follow the optimised planned route. 

· Minimising fuel consumption

4. Differentiate between survivability and vulnerability.

· It is a function of susceptibility and vulnerability.

Survivability: 
Capability of the system to continue to function in the presence of non-nuclear threat.
Vulnerability: 
Measure of the probability that damage will occur due to the hit. 

5. What is aliasing?

The sampled output contains a much lower frequency signal which is not present in the real signal. The effect of sampling is to ‘fold back’ the high frequency content of the real signal above the sampling frequency so that it appears in the frequency range below the sampling frequency (see Figure). This effect is known as ‘aliasing’.
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UNIT-II
1. List few advantages of digital systems over analog systems

Hardware Economy 
Reduction in weight and volume is of the order of 5:1 for a system of modest complexity 
Flexibility
 
Control laws and gains can be changed 
Reduced nuisance disconnects
Sophisticated voting and consolidation algorithms enable unwanted disconnections of redundant systems 
Built in test capability 
Comprehensive self test capabilities 
Digital data buses 
Large reduction in weight, high integrity data transmission.

2. What is the difference between Microprocessors and Microcontrollers? 

Microprocessors

Microprocessor contains ALU, general purpose registers, stack pointer, program counter, clock timing circuit and interrupt circuit.

Microcontrollers

· Microcontroller contains the circuitry of microprocessor and in addition it has built-in ROM, RAM, I/O devices, timers and counters

· Less flexible in design point of view.

· Microcontroller based system requires less hardware reducing PCB size and increasing the reliability.

3. What is the difference between volatile and non-volatile memory?

Volatile Memory:

· When the power is turned off, the data will remain for a considerable amount of time.

· It is used to store the information permandently 

· Data storage is not fast

· Affect storage capacity

· It can be used to reliably store information

· Eg. ROMs, Hard Drive, Memory Card, Optical Discs

Non-Volatile Memory:

· When the power is turned off, the data will be automatically erased

· It is used to store the information temporarily

· Data storage is much faster

· Affects system performance

· It cannot be used to reliably store information

· Eg. RAMs
4. Explain the logic design behind digital arithmetic?
· Digital lodic designer buils complex electronic components that use both electrical and computational characteristics.
· These charactristics may involve power, current, logical function, protocol and user input. 
· Digital logic design is used to develop hardware such as circuit boards and microchip processors. 
· This hardware processes user input, system protocol and other data in computers, navigationa systems, cell phones or other high tech system.  
5. What are the semiconductive memories used in a computer?
The internal storage or primary memories are 
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UNIT – III
1. Differentiate between centralized, Federated and Distributed architectures.

Centralized 

Signal conditioning and computation take place in one or more Computers in a LRU located in an avionics bay, with signals transmitted over one way data bus 

Federated 

Data conversion occurs at the system level and the data digital form – called Digital Avionics Information Systems (DAIS) 

Distributed 

It has multiple processors throughout the aircraft that are designed for computing takes on a real-time basis as a function of mission phase and/or system status. Data Processing is performed in the sensors and actuators.

2. What are the couplings methods used in MIL-STD-1553B and write the difference between them?

Transformer Coupling

· The transformer coupled method uses an isolation transformer for connecting the stub cable to the main bus cable.

· The resistors are typically located with the coupling transformer in boxes called data bus couplers.
· The stub can be up to a maximum of 20 feet long.

      Direct Coupling

· In the direct-coupled method, the resistors are typically located within the terminal.

· The stub length is limited to a maximum of one foot.
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  3. What is the need for Manchester II bi-phase encoding?

In MIL-STD 1553 data bus, all words are constructed using Manchester coding. A logical 1 begins +ve and transitions to -ve at mid-bit and a logical 0 begins –ve and transitions to +ve at mid-bit. Manchester coding is chosen since it is compatible with transformer coupling and is self clocking.

4. What is the function of instrumentation bit?

The status word at bit time ten (see Figure 3-3) shall be reserved for the instrumentation bit and shall always be a logic zero. This bit is intended to be used in conjunction with a logic

one in bit time ten of the command word to distinguish between a command word and a status word. The use of the instrumentation bit is optional.
 5. What is the need of two different data rates in ARINC 429?
ARINC 429 specifies two speeds for data transmission. Low speed operation is stated at 12.5 kHz, with an actual allowable range of 12 to 14.5 kHz. High speed operation is 100 kHz + or – 1% allowed. These two data rates can not be used on the same transmission bus.
UNIT-IV
1. What is a function of combiner in HUD?

The optical element of the HUD through which the pilot views the outside world and which combines the collimated display image with the outside world scene is called combiner.

2. Draw a simple Head-up-Display schematic diagram.
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3. How does a DVI system work?
Direct voice input (DVI) control is a system which enables the pilot to enter data and control the operation of the aircraft’s avionic systems by means of speech. The spoken commands and data are recognised by a speech recognition system which compares the spoken utterances with the stored speech templates of the system vocabulary. The recognised commands, or data, are then transmitted to the aircraft sub-systems by means of the interconnecting data bus (e.g. MIL STD 1553B data bus).

As examples:

(a) To change a communication channel frequency, the pilot says – ‘radio’ (followed

by) ‘select frequency three four five decimal six’.

(b) To enter navigation data, the pilot says – ‘navigation’ (followed by) ‘enter waypoint

latitude fifty one degrees thirty one minutes eleven seconds North. Longitude zero degrees forty five minutes seventeen secondsWest’.
4. What is HOTAS and what is the need for it?
HOTAS:

HOTAS, an abbreviation for Hands On Throttle-And-Stick, is the name given to the concept of placing buttons and switches on the throttle stick and flight control stick in an aircraft's cockpit, allowing the pilot to access vital cockpit functions and fly the aircraft without having to remove his hands from the throttle and flight controls. 

The Need for

· The goal is to improve the pilot's situational awareness, his ability to manipulate switch and button controls in turbulence, under stress, or during high G-force maneuvers, to improve his reaction time, to minimize instances when he must remove his hands from one or the other of the aircraft's controls to use another aircraft system, and total time spent doing so.

5. What are the major factors to be considered for designing a HMD?

· To protect the pilot’s head and eyes from injury when ejecting at high airspeeds. 

· To interface with the oxygen mask attached to the helmet. Combat aircraft use a special pressurised breathing system for high g manoeuvring. 

· To provide the pilot with an aural and speech interface with the communications radio equipment. 

· In addition to the clear protective visor, the helmet must also incorporate a dark visor to attenuate the glare from bright sunlight. 

· The helmet must also be compatible with NBC (nuclear–biological–chemical) protective clothing and enable an NBC mask to be worn.

UNIT- V
1. Summerise about electronic warefare.
· The main role of electronic warfare is to search these radio-frequency bands in order to gather information that can be used by intelligence analysts or by front-line operators. 
· The information gained may be put to immediate effect to gain a tactical advantage on the battlefield; it may be used to picture the strategic scenario in peace time, in transition to war, or during a conflict. 
· It may also be used to devise countermeasures to avoid a direct threat or to deny communications to an enemy. 
· It must also be observed that such tactics are deployed by all sides in a conflict – in other words, the listeners are themselves being listened to.
2. What is the difference between DR and position fixing system?
· The Dead Reckoning Navigation Systems derive the vehicle’s present position by estimating the distance travelled from a known position from a knowledge of the speed and direction of motion of the vehicle. 

Eg: Inertial navigation systems, Doppler/heading reference systems, Air data/heading reference systems

· The Position Fixing Systems used are nowmainly radio navigation systems based on satellite or ground based transmitters. A suitable receiver in the aircraft with a supporting computer is then used to derive the aircraft’s position from the signals received from the transmitters.

Eg: GPS, VOR/DME and TACAN

3. What is the difference between ECM and ECCM?

Electronic Counter Measure (ECM):
· Deny proper target detection

· Generate operator confusion

· Force delays in detection and tracking initiation

· Generate false tracks of non-real targets

· Overload the radar computer with an excessive number of targets

· Introduce errors in target position and range rate
Electronic Counter-Counter Measure (ECCM):

· Prevent receiver saturation
· Maintain a reasonable CFAR rate

· Enhance the signal to jammer ratio

· Reject invalid target

· Maintain true target tracks

4. Bringout the necesscity for certification in civil aircraft.
· Certification is a critical element in the safety-conscious culture on which civil aviation is based. The legal purpose of avionics certification is to document a regulatory judgment that a device meets all applicable regulatory requirements and can be manufactured properly. 

· Certification tries, in effect, to provide credible predictions of future service experience for new devices — their influences on flight crews, their safety consequences, their failure rates, and their maintenance needs. Certification is not a perfect predictor, but historically it has been quite a good one.

5. List various communication systems used in aircraft.
· High-frequency (HF) communications (3 to 30 MHz); 

· Very high-frequency (VHF) communications (118 to 135.975 MHz) ; 

· Ultrahigh-frequency (UHF) communications (243MHz); 

· Satellite communications (SATCOM) (1626.5 to 1660.5MHz); 

·  Data links.
