




BENEFITS OF HUD 2020 

The facts; HUD 2020 will ofter the operator a range of operational, 

safety and financial benefits. 

Operational Benefits: 

HUD 2020 can significantly enhance the operational effectiveness of an aircraft 

by increasing the pilof's abilify to land and take-oH during low visibility conditions 

or at night at unimproved airports. 

FACT:- 97% of the airports in the U.S. do not have CAT III capability. 

Safety Benefits 

HUD 2020 displays primary flight, navigation and guidance information to the 

pilot in his forward field of view. This increases the pilot's situationol awareness 

by giving him more time looking out of the cockpit during the critical phases of 

flight. HUD 2020 presents the pilot with 0 collimated display (focused at infinity). 

The pilot therefore has immediate access 10 flight information without the need 

to move his head and refocus os requi red to view the head-down instrumentation. 

FACT:- It takes 3 seconds to transfer focus from the horizon, down 

to the instrument panel and back to the horizon. During 

this time the aircraft has travelled 300m (1000 feet) . 
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Financial Benefits 

HUD 2020 reduces the likelihood of aircraft on ground incidents such os tailstrikes, 

runway excursions, and heavy landings. 

The fl jght path vector in HUD 2020 enables pilots, to "spot land" the aircraft and 

provide important cues if drift or sideslip develop prior to touchdown. 

11UO 2020 also reduces the number of costly diversions due to adverse weather 

conditions. 

FACT:- Delays and Diversions cost US Airlines more than $ 1.5B 

per year (more than $350,000 per aircraft/ year). 
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HUD 2020 improves situational awareness 

in all phases of flight and embraces 

technology adaptable to future 

developments in sensors and enhanced 

visual systems. 

C ivil Air Transport's requirement for HUDs 

, 

Requirements/Operations State of the Art HUD 2020 
I 

Cat III Operation ./ ./ 

Runway Excursion IIBlack Hole Approach" "" ./ 

Tail Strike Avoidance No ./ 

Hard Landing Avoidance No ./ 

Dig ital Technology No ./ 

21 st Ce ntury (F3) No ./ 

Demonstra ted Growth (Raster Capab ility) No ./ 

Integrated Solution No ./ 
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THE SOLUTION 

HUD 2020 represents state-of-the-art proven 

technology, incorporating a wealth of 

features, many of which are unique to this 

design. 

HUD 2020 has the design advantage of being fully 

roster capable, to be compliant with emerging 

technologies such os Enhanced Vision Systems (EVS). 

Configured to fit multjple aircraft types for both pilot 

and co-pilot stations, the unique digital interface 

presents symbology 01 high levels of dynamic occlusion. 

HUD 2020 presents 0 clear unambiguous view of 

the aircraft situation across the operating spectrum . 

HUD 2020 Advantages; 

Roster capable. The smallest dual stroke/ raster 

HUD in the industry, resulting from over 30 years 

experience in the design and installation of roster 

capable HUOs to the demanding defence and 

aerospace market. 

Digital interface. HUD 2020 is 'he only HUD '0 
offer this architecfure, resulting in; 

Significant reduction in aircraft wiring. 

Increased separation between the Overhead Unit 

and drive circuits without degradation to the display. 

Combiner Assembly 

Conlro l Panel 

Mou nting Tray 

Combiner 

Symbology 
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Overhead Unit 
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THE APPROACH 

Why do commercial aircraft need HUD 2020? 

Head-Up Display technology enables pilots to hand-fly aircraft as precisely os Autoflight systems, but with increased situational awareness 

and a greater degree of safety. 

Autoland systems are now common on larger aircraft in an effort to diminish the effects of poor weather disruptions . Although successful 

in their application, they can only assist in the landing phase of flight, and only at suitably equipped airports. They cannot assist with taxi, 

guidance whilst on the ground, and are not capable of providing fake-off guidance. 

HUD 2020 is designed t o complement Aut o land systems. 

Category I 

A precision instrument opprogcn cnd londing with 0 decision height not 

lower thon 60m (200 It) and with 0 runwoy ~isllol runge not less than 

aOOm (2400 11), or a runway visua l range not I" .. than 550m (1800 11).' 

100ft -- ------ -------------

Category 11 

A precision instrument approach and landing with a dElcision he ight 

lower than 60m (200 11) but not 10wElr than 30m (10011) and a runway 

Yisuol range nol less Ihan 350m (1200 It): 

Cate gory 1110 

A precision instrument approach and landing wilh a decision heighl 

lo_r than 30m (100 It). or no d"cision height a nd 0 runway visual 

range not les$ than 200m (700 11) .' 

50ft --- --- -- --- --- --- --- ------ --- - -

Cate gory II1b 

A precision instrument opprooch and landing with [] d"cision he ight 

lower tha n 15m (50 11), or no decision heighl and a runway visual 

range less than 200m (700 It) bul not less than 50m (150 It). ' 

Iio~~ " - - , ' , ' '-. . y' ,-. '-', ".,~ -;.~ ')~-,- , 
I ~~ - - _' . . . .' ~ . -

' (ICAO· IS&RP Ann ... 6) 
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MODES OF OPERATION 
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Take Off and Go-Around 

The HUD provides positive guidance and 'v' speed bugs which enable take oH in reduced runway visual ronge cond itions (RVR) down to 

90m (300hl_ 

Approach 

The HUD provides guidance from localizer capture right down to touchdown, including 011 the necessary annunciations from "outer marker" 

to " idle" . The symbology auto-declu tters at Cot II I decision height. 
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Landing Mode 

From Cot III deci sion height, the HUD provides guidance down to touchdown including a fl are cue and eng ine id le prompt, Positive 

centreline ro llout guidance is also provided . 
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THE FUTURE 

HUD 2020 has been designed and developed for future growth with emerging technologies. 

Marconi is well positioned to integrate future enhanced technologies with the HUD system, which will typically 

include: 

DiKerential GPS (DGPS) Predictive Windsheor 

Enhanced Vision System (EVSI Ground Proximity Warning System (GPWS) 

Traffic Collision Avoidance System (TeAS) Enhanced GPWS 

Enhanced 

Vision System (EVS) 
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Predictive Windshear 
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DiKerentiol GPS (DGPS) 

----- Traffic Collision 

Avoidance 

System (TeAS) 

I / Warning System (GPWSI 
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"American Airlines is pleased to announce that Marconi Electronic 

Systems has been selected os the Head-Up Display supplier for our 

new 737 aircraft. Marconi is the world's largest HUD supplier with 

over J 0,000 units in service. We are excited about this new partnership 

to provide our pilots with the leading-edge technology to enhance 

safety and situation awareness." 

Coptoin Rick Owens, 737 Fleet Manager, American Airlines. 

, . " 

Following an intense international competition, Marconi Electronic 

Systems has been selected by American Airlines for the supply of 

75 HUD2020 Head-Up Displays for their new 737-800 aircraft, with 

an option for a further 425 systems. 

The programme will be undertaken by Marconi ot its facility in Rochester, UK, 

underlining its position as the world's No . l supplier of HUD technologies and 

systems. 

HEAD - UP DISPLAY 

C Copyrighl Marconi Eleclronic Syslems1998 
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