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Fiber 
 
The work carried out on the Head Up Display (HUD) was brought to the level of 
acceptance by the test pilots after the testing of the HUD at the world�s highest airfield at 
Leh under intense cold conditions, thereby testing the full capabilities of the unit as per 
international standards. This made India the fifth nation in the world with the capacity to 
produce the Head Up Display. The HUD technology was transferred to Bharat Electronics 
Limited (BEL), Panchkula with the signing of an agreement on October 30 2008 in the 
presence of the then Honourable Minister of Science and Technology, Shri Kapil Sibal. 
During the year the HUD cleared further rigorous, gruelling testing in the form of low 
temperature storage-cum-operational tests and high altitude flight trials in Leh, some of 
which were not cleared by other Head Up Displays. About 1100 successful test flights of 
the LCA have proven the ruggedness of the CSIO Head Up Display.  
 
The first of the HUDs with Raster (night mode capability) was delivered and has been 
cleared for flight. A Head Up Display for the HJT-36 Intermediate Trainer Aircraft also 
cleared Limited Qualification Tests (LQT) and the first unit is scheduled for delivery in 
July 2009. Ongoing work in this field includes a night mode capability Head Up Display 
with additional raster features and a Head up Display for Weapon Aiming Computer. 
 
In Photonics, this year the laboratory fabricated Fiber Bragg Grating (FBG) Sensors for 
strain and temperature measurement in metal and concrete structures in collaboration 
with SERC, Chennai. Under another program FBG sensors were tested for detecting 
hotspots in electrical equipment such as transformers. Other research areas include 
design and fabrication of overlapped FBGs and chirped LPG, fabrication of LPG on 
erbium doped fiber, fabrication of Gain Flattening Filter (GFF) for EDFAs, Micro-fiber loop 
with sub-micron fiber and FBG sensor studies for petrol, CNG and hydrogen gas tested 
at IIP Dehradun. 
 
The laboratory has been providing sensor support to various agencies and delivered  
sensors for measuring snow moisture, temperature and hardness of snowpack. New 
sensors for soil properties and photosynthesis measurement are being developed under  
the Supra Institutional programmes. Five improved Analog Seismic Recorders were 
delivered to the Indian Meteorological Department (IMD) New Delhi in January 2009. 
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“LCA Tejas will be part of IAF and delivery of 20 LCAs will be done to IAF by 2011”  
- Hon’ble AK Antony, Minister of State for Defence, October 25 2008 at ADA, Bangalore 
 
The above remarks put the laboratory on a strong footing to take up further tasks in the 
field of cock-pit instrumentation. The Head Up Display forms an essential component of 
the cockpit display by providing the pilot with essential flight information, navigational and 
target/ weapon release cues superimposed on the window to the outside world. Thus a 
HUD is a transparent display that presents data without requiring the user to look away 
from his viewpoint. The user is constantly able to view information with his head "up" 
while simultaneously looking at the outside world through the aircraft windscreen rather 
than periodically glancing down to look at the instrument panel. 
 
Through a series of tests conducted to full specifications, the research design was frozen and 
documented into several volumes of know-how and delivered to BEL for commercialisation. 
Broad features of the CSIO HUD are:  
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·  A Total Field of View (TFOV) exceeding 25o  
·  Symbol brightness exceeding 2700 fL, maintaining contrast of over 1.2 throughout the 

brightness level of the outside world  
·  Free from sun glare at strong noon conditions 
·  Optimum viewing in all weather conditions 
·  Optimum parallax positional accuracies  
·  User friendly Multi Function Up Front Control Panel (MF-UFCP)  
·  Open architecture computer interface compatible with RS 422 protocol 
·  Optimal thermal management avoiding forced air-cooling  
·  Ease in maintenance due to modular design approach 
·  Conforming to standards MIL STD 810D, MIL STD 704D and MIL STD 461C 
·  Raster version for night flying conforming to cockpit geometry and power constraints 
The accompanying photograph depicts a typical Symbology and explains some symbols; 

 
About 1100 successful test flights of the LCA 
carried the CSIO HUD on TD2, PV1 - PV3 
and Limited Series Production series like 
LSP1-LSP2 aircraft, have proven the quality 
and ruggedization of technology of the CSIO 
HUD. Based on these test flights, various 
Request for Actions (RFAs) reported by 
National Flight Test Centre (NFTC) pilots 
during test flights of LCA with CSIO HUDs 
were also attended to and resolved 
successfully.  
 

Based on the design perfection, testing under 
all weather conditions and fulfilling 

requirements as per military standards, the HUD technology was transferred on October 
30, 2009 to Bharat Electronics (BEL) Panchkula in presence of Honourable Minister of 
Science and Technology Shri Kapil Sibal. The Hon’ble AK Antony, then Minister of State 
for Defence had earlier announced on October 25 2008 at ADA, Bangalore that “LCA 
Tejas will be part of IAF and delivery of 20 LCAs will be done to IAF by 2011”. India has 
now become one of only five nations in the world that possess Head Up Display 
technology, priced less than comparable HUDs. 
 
In a letter of appreciation dated March 27, 2009, the Programme Director (CA) and 
Director, ADA stated that “I would like to pass on my sincere appreciation to your team 
for having succeeded in the development, flight testing and technology transfer of the 
Head Up Display for the indigenous Tejas aircraft program… We are privileged to have 
your premier organization as a partner in the national team that achieved many 
milestones in the Tejas aircraft program.” 
 
On 16 and 17 December 2008 the CSIO HUD completed successful test flights, during 
20 sorties, on two Light Combat Aircraft (LCA) Tejas. This was a low temperature 
storage-cum-operational test, the aircraft having been soaked under snow at 
temperatures ranging from -5oC to -20oC for 24 hours. The unit was also part of weapon 
trials – weapon aiming, bomb drop conducted at Pokhran. 
 
In order to meet the urgent requirement of more HUDs for flight trials, ADA last year 
sponsored a project for design, development and supply of seven more cursive HUD 
units, modified as detailed in the RFAs (Request For Action). Four of these units have 
been delivered. The units are undergoing test flights with LCA PV series aircraft. The 
assembly, testing, calibration of the next two units is complete and evaluation is under 
progress.  
 

Symbology of CSIO HUD (photo courtesy 
of ADA) 


