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ABSTRACT DESIGN HISTORY 

( i i ven  the r.ipidly rising complcxily of :idvin~~d-de\,eIlip- 
nicnt aircr,ift :ind the diminishing experience pool .>f 
crewstation decigncri. a rcquirement e \ t \ t c  for tlic 
~~iiplctiicnr~ti~iri $11 ;rcUst;~tiu~i dcvclupmrnt tool;. Thcce 
tools  n i i ~ s i  wppon 1~x1-time siin,iI.~tioo, aJv:,nced di ,pI~ip,  
:md :mpincol d~rs cdlcction 

Uorihrnps Advanced Crowrtatldn Intcgr~lion C0;kpil 
(ACIC) introduce; fu l l  and r J p i j  r ~ . c i l t l f i ~ u r ~ l ~ i ~ i t ~  to a 
comprclrncivc ;ir.ro-dynornic, thro:it, sensor a11J ue3pnnr 
iystcm simularion prcs:nteLl to the pilot on cow:cntion;il o r  
advanced dccign diydtiys All .mntrols and diipldyc are 
rcprogr:mtnlable. rcloc~tablc, RnJ rcconfigur.ibIc 111 their 
size, type or action 2nd grsphical xtributes. De\ehpment 
cxpnhility for expert systemc. sensor f us ion .  :!nil d:rtn 
colkction requirements are prmided fur. 'I h i s  it.in.l:tlone 
sysicm. opFrating in  reo1 time, is on industry iirst. cniquc m 
its ability toperfirm high utility siinul:iti.in itt  low C S I , I .  

CilsriimizcJ, uniquc pcrfomuncc metncs .ire both gccncr.itcd 
and rupponed by tho ACIC. 

RACKfXOLNI)  

The AClC IS a nslural outgrowth of ihe ori&ind h'orllirop 
Re;onfigursble Cockpit developed in 19x7. I t  is being 
,ler.rlr,pcil hy the Adv3nr.d Avionia  Development 
orpanixation at Nonhrop's Airxnfr  Divicion in Il:ia.thurnc 
Cdiforni3. Thc group i c  compo~cd of >oftware. ivioni.'b, 
compuicr hardware, and opcr~ t iona l  rcquirementr 
specialists. Thr program is dczigncd to suppi~r! ili.ql;~! 
hjrdwsre evdusiion. symbol sot :tnd formiii w:iIu:ition, and 
human l ~ t o r s  engineering %tu.lies. Thr. ACIC (Figorz I )  
will support rcwarch and dee\dopment prognms in anifici:tl 
intclligencc/expvn syilcms technologice, the ATF l'rogrsni, 
xnsor fusion studies, pilot vehicle intcrfi~ce (I'VI) jy.;tcmi 
dwelopment. sod other advanced propr.ims 
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Display Hardware 

In the past, PVI design philosophies were dependent on 
limited cockpit hardware and were geared more ,toward 
convention than towards facilitat~ng or optimlzlng the 
chances for aircraft mission success. The pilot was always 
required to adapt to and overcome deficrencies of crew 
station hardware and design. 

Typically, cockpits were designed by directive or committee 
rather than by the application of proven design 
methodologies. No single design methodology has ever been 
proven, accepted, ocapplied industry-wide to cockpit 
crewstation design. The design-by-directive approach 
generally resulted in a cockpit that is not mission optimized, 
and the committee approach tends to drive a design towards 
mediocrity as a result of continual compromise. The final 
product requires aircraft crew to ovetcome deficiencies in 
design. Aircraft hardware integration problems are often 
handled in the most expeditious and economical way rather 
than the most operationally effective way. Engineers and 
other scientists tend to do what they know how to do rather 
than what needs to be done. 

What was needed was a sophisticated twl that would permit 
objective and iterative studies of what comprised an 
effective, mission-optimized cockpit for a given aircraft. 

GENERATION 1 RECONFIGURABLE COCKPI" (RCP) 

Northrop's answer to this problem was its original Pilot- 
Vehicle-Interface design tool, the Reconfigurable Cockpit 
(RCP), Figure 2. The RCP is a projected-display device 
capable of actualizing panoramic and conventional display 
and display-format cockpit designs. Other than the pilot's 
stick and throttle, all flight hardware was simulated by 
SOftwdrC. This permitted rapid evaluation of virtually any 
concept of cockpit design, since concepts were not limited 
by laboratory hardware considerations. 
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FIGURE 2: Original Reconfigurable Cockpif 
Figure 1: AClC Support Areas 


