- pr sent |nvent|on relates to teachlng machi nes, 5 and in part'
tyai nigy'devi ces” whi ch present problens to, and require active (g
from the student and the instructor. —1-Nbre specifically, ;the\g egent
invention relates to an interacti-ve, conput er based training system whiich
utilizes al phanumeric and graphic 10 -di splays, visual sinulations of
objetts, and tactile responses to provide a course of instruction,

‘Wi THout requiring instructor intervention. There is an ever. |ng23ﬁi3%§
demand for techniciéans in both civilian and mlitary environne EE?'

~has resulted 15 in a need for a machi né capable-of rapidly training
~individuals in the operat INREBAGTRUENSINGEAFOR SHSTEMul ar el ectronic and
ot her hardware, w thout requiring instructor intervention or handling of
“the actual hardware. 1t is desirable that such a tragnlng machi ne be

capabl e oBASKGROUND QK JTRE SINVENTION t hat his or her “progress can be .
“nonitored.  FuHdepresent tinvefetionly €1 dbals swrt@aénah@ iadWEhess be

@ oeBori nedtd Y p e EYS R o ctiatnadle Asd LRES TR R ee Rl o
.z:student . @&oblemsﬂtantanﬂrteqphnehaa&1vnsreb@mm3éseEtonenthe stadenton. .
“and by reSgih ERS” A Ol SURdEL TR B STAY K ey
: invention relates to an interactxve. computer based -
training system which utllizes alphanumerlc and graphic
10 displays, visual simulations of objects, and tactile
responses. to provide a course of instruction, without
requiring .instructor intervention. .
' There is an ever incteasing demand for technicians in.
_ both.éivilian and military environments. This has resulted
15 in a need for a machine capable of'tapidly-training
~ individuals in the operation and maintenance of particular -
‘electronic and:other-hardwate, without-requiring.inStructor-
intervention or handling of the actual hardware. It is’
_desirable that such a_traininé machine be capable of
20 testing a student so that his or her progress can be
monitored. .Furthermore,fit is desirable that such a
training machine'be capabie of p:ovidihg courses of
_ instruction in a Wide'zgriety of disciplines. In order to
_i; _ maximize the knowledge and skill imparted to a. student.
' 25 such a training machiné'must keep the student'’s attention.
This could be done by providing sufficiently interesting
visual displays and by responding. rap1dly to student

PR
¥ .

‘commands or responses.



'SUMMARY OF THE INVENTICN Accordlngly, it is the: prlnary obj ect of _the

pr ega(t |nvent|on to provide an inproved training nachine. It is anot her

of ¥Re present invention. to~8= provide a conput er: based interactive
g system whi ch provides graphic and al phanureric di spl ays, “al ong o
¢i sual sinmul ations of eqU|pnent or other objects which are the: subjecbi
of The course of instruction.. Yet another obj ect of the present |nvent|on
is to 10 provi de a system of t he af orenentioned type which utilizes -/

tactllg WWI@‘EW ﬁi’ Still another .object of the present

|nvent| rovi en1of t he aforenenti oned type which |ncludes
dual CRT di Qplqgmsdlogéybf ivhucm tbeuprﬁmzewmmmmc thel peesent

al PhangfBehts ot/ i ang&ﬁ pravia E}fai{]ﬂﬁ? hacHinle,zed to display

‘i mages objects. Sti bject esent, I nvention is to
provi de a t &rﬂﬁgaﬂ%FEﬁHﬁ°Pﬂ§%§o?gmﬁh?omﬁﬁ§?ﬂé\Mﬁ%ﬁnﬁﬁ9423§21V|deo

glsskl pp@gei$&?aaH<>;m@MéﬁabaS§ﬂgdﬁﬁérélﬁtﬁﬁe trédﬂ?ﬂby s@@lﬁ;&ﬁ_ edhieh |
|spae alno . [ e Lon I'S I’OV
Ctraini éﬁ"é’ s‘fee'e?n Sfﬁe gf é%%ﬂ?%%@dﬂ? Eg pg&ﬁ'sde ?%\8 #ggr amred -
Wi th dviSeabnSIMQiaﬁimnSeOﬁieguiamaﬂkﬁonbpEhErobbuhzqsemhmchlarentlon i's
to 25 thepgmsg@%ta&%wéneoagbemfofinté&@aﬁwﬂem'Oned type which is

capabl e of te3ting a student so th hi's or rogress can be nonitored. ..
“In the illuSetaraRoEheddi dRdecH eheth® cPEESAR simert%;ogyslt%rrm scl osed

ter ei npravmaai GOy tasm CORt kbles a&!hremanuidaeadltgﬂ@éolsauﬂéh ﬂti’!‘h&e@f CRT

dlsplags ek Leizsponses of the student.

Still another object of the present 1nvent10n is to

provide a system of the aforementioned type which includes
- dual CRT displays, one~bf which is utilized for graphic and
15 alphanumeric instructions and the other of wh1ch is .
utilized to: dlsplay images of objects. - ' ' |
Still another object of the present'invention is te
provide .a .training _system_of. the aforementioned.type .which'
utilizes a video disk player to allow visual 1mages to be

- 20 rapidly accessed and displayed.

Yet another obgect of the present invention is to
provide a tra1n1ng system of the aforementioned type whlch
can be rapidly programmed with d1fferent lessonware.

Still anothér object of the present 1nvent10n is to -

25 provide a training system of the aforementloned type wh1ch”'
is capable of testlng a student so that his or her progress -
can be monitored. _

'In the illustrated embodxment of the anteractzve
simulator system disclosed herein, a minicomputer controls

30 a video disk player, a pair of CRT diSplays.'interface-.



whi ch stores software and | essqgnware. The student reques heXtural” "y -
orr‘rpﬂ on and rmages by touching, presgure sensitive panel s op(} T
di;spl ays: 5 qhe ni ni conputer transl aT®3 these tactile. user fi hpuf 4 | I’ltO\
d|‘g1tal i nfordti on; and dependi ng upon software and | essonwg '
I nstructions cont ai ned on the floppydi skettes. transmts the appropriate
responses in the formof textural and i mge i-nformati on on the CRT
di stT(ays The systemal so 10 i ncl udes a detachabl e keyboard and print er

Change exi SEEASAEebE” A1) . BatbRY dIRYER N EnAlEd R R et (2
“Figure 1 isfiopaysghiskv@riivey whichsitstereg softwarg and r LeS&AIGR Fent

of the intefpel s g it %Te@jue%(éseﬁ‘egcftﬁﬁélpliwmb't\i%'é)ﬁ‘d Fin@ges pys 2
sinplified bl ock .di agram of 5 of Fiqure-1. Fi ur e

functional BPBER W%@ﬁﬁ?&ﬂ”ﬁ%é% % pangls; gy ﬁgﬁ gisﬁ‘ﬁxfé 4
i ﬁ a fsinct i vhal mhlrﬁdbncblagéﬁntohnsmatels‘ohﬂfmrtacaﬁlﬂegmph:l anxmhs eknbbd
‘the system re t ie i e
25 ypreseﬁfgsl g’n S rucstu"r'gkg‘?mt'he%sdéstéﬁm%(?ﬁﬁiné Epfl?l ggﬁ % d¥é _
i 11 ustrat esl essonwarend nsdicnct Hons mnnemamsiaams thet. rféqnmerdasﬁfetbqsm

the. adapt"’&:%mgt.%ptﬁé Q&ﬁ%@ﬁ@@@gpgﬁgééqnltﬂe form of textural
and image information on the CRT displays. The system also
10 includes a detachable keyboard and printer terminal which
allows the user to author new software and lessonware. or
to change existing software and lessonware,
BRIEF DESCRIPTION OF THE DRAWINGS .
Figure 1 is a perspectlve view 111ustrat1ng a

-;y?ec.trom CS. and a menory deV| ce:in the formof a dual floppydi sk .
dri

15 preferred embodiment of the 1nteract1ve 51mu1ator system of
the present invention. L '
o Flgure 2 is a s:.mp11f1ed block dlagram of the system
‘of Figure-l. - : _
_ Flgure 3 is a- funct10na1 block dlagram of the system.
20 . 'of F:l.gures 1l and 2. ' _ _
' Figure 4 is a funct:.onal block chagram of the
alphanumenc and’ graph:l.c modules of the system of Figures
1-3. ' . _ , _
_' B Figure 5 'illust.rates ‘the hierarchical image
i+ 25 presentétioh_ structure of the system of Figures 1-4.
I-‘igufe 6 illust:ta'tes' the command select menu which

(]

appears on the lower por tion of the'adaptive CRT display of
the system of Figures 1- 4 : :



-4 Ref e
AT tO

rring to Figure 1 t he |IIUstrated enbodi ment 10 of the i.nteractive
r systemof the present i nvention conprises an adaptive CRT dlsplay
nag6\5 CRT display 14, ‘a cofputer 16, a video disk player 18 and

rd/printer instructor's termnal 20. The af orenenti oned

wfpofient s of the system are installed in the base cabinet 22 of a desk 24

J

and.in a console 26 bolted to the desk top 28. The conputer 16 and videg
di sk player 10 18 are accessible via a hinged front door 30 of the
cabi net 22. The conputer 16 _is nounted in the lower portion of the

- cabi net AFPGRIETHI QF nTRE PREEERREP EYMBORENENT a1 f| oppy disk drive and

peri pher
suppl y.

- the cabi
| oadi ng
nmougt ed
perpend|

al |ntnﬁffeiqemgsewlmgwwanr.ertldesmnbe«ira:tlémgem\bbame@m/ﬂo

15 h di h f
L N e

a.mjremtiaenl ng:wpdeseds sios . adaptine CKRWA ispilay 112, (Sngnmagla

St gt Y60 £ ChupRreiag s B \Efed BERTRTANRE TR, Uld o2

i's

ay 12

i s nount kexboR rditerdante e ét}bﬁéltﬁé"d?§ﬁlsaytﬂrslolﬂﬁdt tzrﬂe-fac'ﬁhcﬁ the .
di spl ay a%dﬂé:hénftqrmdlaoﬁtp&pé)ﬁe@ Gttelwéfsl d€en dew gassthile@Ipeet to

the face
for a st

shenboie et 22 phoaiderKidh, an °f§v§'a”‘é$’o%§g;euﬁ'eigea%q¢”

gle
t he

desk toptZaBtheTkiesiorlsml:ezeﬁ |!Bhéucbhqrubemvlﬂedna viidechabsk plagead 34

1RO I0FA 8 Vil LHAHLSE oo 388,155k PoRY %%Pw

% h su
reduces

15

glare o aces from over
cabinet 22, ' The computer 16 is mounted n. the lower

portlon of the cabinet and includes a m1croprocessor
assembly, dual floppy dlsk drrve and per1phera1 interface

assembly hereafter descrxbed, along with a power supply. .

The v:.deo disk player 18 is mounted in the upper portion of
the cabinet 22 on a sllde—out drawer 32 which enables easy
access for loading and unloading v1deo d1sks." ' '

‘The image CRT display 14-(Figure-1)-is- mounted within-.

_the console 26 so that its face extends substantially

20

25

30

perpendicular with respect to the desk top 28. The
adaptive CRT display 12 is mounted within the console above
the display 14 so that the face of the display 12 tilts
forwardly at approximately'fifteen degrees'with_respect to
the face of the display.14._ This affords an optimum
viewing angle for a student user seated at the desk with
his or her legs underneath the desk top 28. The console 26
is further provided with a shroud or hood 34 which.
surrounds. the faces of the CRT displays 12 and 14 and:
considerably reduces glare on these faces from overhead-
ceiling llghts.

E

»



ﬁhe face of each CRT display is covered with a touch panel hereafter
-described which provides the user interface with the conput er 16.
keybo /prln;eg termnal 20 is p05|t|oQ§d on the desk top 28 adj g
consolie 26 and 5 i s connected . to the Conputer 16 through a;ca 3
illustrated in Figure 1. The terninal 20 is of the portable typ- / may -
_be noved around on the desk top as desired for use either by the gt ruct or
‘seateg at the desk or by the instructor standing to one side of the desk.
10\*»fFIoppy di skettes containing different. | essonware may be stored in

bi nders 36 positepuega@a e dfk éﬁ@ aasew%eﬂg EBY ex w80k gtR6a tBuch

left-hand disk drive in..th iﬁ ave.a s% dent dat.,a .di skette
.38 Ioaded1ﬂﬁﬂ%§rhereQ$EF¥|§ﬁ§°ﬁbh8 d¥: |Eﬁ9$ﬁ9 falv8€a 5§Fé%ﬂ£ﬁfé§ﬁ?

I ﬁsson pl-angi€h f;hdl &bﬁ.t%ﬂ;e&ko 1wdeméhké§bbar%mmatl terminadc20 asﬁ
the system.is_i ust ted,.,n t e Uk

.indi cat ed P Ao l"t '?gﬁg Fﬁb 5§e%%%8§f%’| %gio%smgaojr’sggger%& % 4&
dual 5l oppyi sli slon:heceteml t044th|ed coppnitpesr A6 2¢h rohgther#asébakSemﬂ‘y

In ad?im@t éb.ea?omutﬁ e&@é ncl ud%@ m%ﬁiwplwmieh Y we

B

|#Iustrate I-n t e preferr nbqQdi nent of the system ut er
i ncl udes arPEfaBle HYRAARY REY RHOROY r‘?gF‘é“B@;Pd‘ rﬁ}b?og?ﬁg aosolsed |

conput er s)Eé£IR FRMNEGACESEcdiklieALBESte indlonpoter Sgatedsat2itie Beskng

G170 50 g0y B4 ShAndeOE, axdbashg 1£6° e B EPEgRe RS @
-SAS000801 FEéppyi dd sk eitbesownen tabni pgf diﬁﬁerem&eassgowsror@ﬁara\:tﬁy a
O Lt JESBLd) 15 B ERae T0° 38 poR¥idned on ERECHESK® 1P oW lasedit

the console 26. The left-hand disk drive in the computer

16 may have a student data dlskette 38 loaded therein. The

, right—hand'disk drive may have a data-base_and lesson plan

15 d1skette 40 loaded therein. '_ o

| The overall archltecture of the system is 111ustrated'

in the 51mpllfied block diagram of Figure 2., As 1ndlcated
‘therein. - the computer 16 1nc1udes a-microprocessor assembly

- 42, a dual floppy—disk drxve un1t 44 and a per1phera1

- 20 1nterface assembly 45. ;In add1t10n. the computer 16
includes a power supply w.h:_tch is not illustrated. In the '
preferred”embodiment'of the system, the computer 16
includes an ALTOS (trademark) ACS 8000-02 single-board
mlcroprocessor based computer system manufactured by ALTOS

.25 Computer Systems, 2360 Bering Drive, San Jose, California,
‘95131, It utilizes a 2- 80’microprocessor as a CPU. The

dual) floppy disk unit is preferably a SHUGART (trademark)

F A SA800/801 disk.drive. The power supply’ for ‘the computer 16
~ is preferably a XENTEK (trademark) CP125. The perlpheral

30 interface assembly 4s is manufactured by Cubic Corporation,

)



AY

-6- the assignee of the subject application, and its architecture is
degegi.bed hereafter in greater detail. The keyboard/printer termnal 20
;h.e 2)¢Ts a portable combination€&enputer-input keyboard.and har d- copy
1¢printer:. Preferably, the termnal 20  is a Texasilnstrunments R
‘aderar k) nodel 743 KSR Data Terminal which comunicates with«the
conputer through an SIO port at 300 bauds. The video disk player 18 is
preferably a SONY (tradenmark) LDP1000 Video Disk Player: This unit 't;_;
-prOV|des 10 " all of «the_col i mages that are _djsplgyed on the image -

di spl ay ttve 3R Ines: rBF OF?W\ 165bcARRL L6 &M?'Ma”t‘ﬁei\ﬁ%eo

di sk pIawahrﬁbckut@rﬁdudeseﬂibeﬂehﬁre&fterSinO@&éBtéradesaibx a

opr oxi el R KEy 08T da foERE CebBSNRBY 126, REISE R 580 B ded on
a vi deo petirdiablsinconbinasdom cospuferyinpthekeyboard ﬁm}alm—@Yeads -
thg vid iﬁwﬁﬂt'Oﬁr%ébsmlﬁst'ews%e#ﬁ'mﬂ HegNejlsasgr . rekhfs P! ayer_ o

18 can Search and | ocat e _any i? rame frames wth an access

Ctime wif msrtrzwent%p bEBRAE medel o dfds XPRaRRtR0 BesBinads WHEEH nun) .
The vi de@ndnszkwéﬂ&er widtH Stl@énbbﬁdﬁtﬂibﬁ hthyslgh Zm0s SOOpda ek \B oo

t and t ch t ek t.f t t it

T 1500 Dl thats fided ik pfay'ed PB 3f cBEEeroPad, 4 SN L?aik

and mhlﬂ&radﬂmagkkﬁLEanahuﬁndapeﬂtsgraphyendﬁcﬂha3|unbhmpﬁovmﬂes up :
usery ”S&f uet.w%mﬁf Phayest £ART aJ@eaa%a&(aysaC%B dpel fhakle ! S

| controlle M cr opr ocessor assenb g 111zt ng the program
1sp ay 14._ Under control of the microprocessor assembly

42, the video disk player 18 can produce any one of up to
54,000 TV frames. or a contlnuous ser1es of frames (in

movie fashlon) for periods up to approxlmately thirty

15  minutes in duration,  The. 1mages are recorded onaavideo

disk using laser beam technology. . The video dlsk player 18

reads the vxdeo 1nformat1on on the. plastlc disk, using a

He-Ne laser.' The player 18 can search and locate any

_ single frame of 54, 000 frames w1th an access t1me—with1n

20  approximately 2.5 seconds (mean) to 5 seconds (maxlmum).

| The video disk player 18 is controlled through a 2-80/S10

~ device with standard 8-b1t ASCII character and 2 stop bits
format. Data transfer rate is 1200 baud. _

= The adaptlve CRT d1splay 12 (Figure 2) prov1des a

25 black and white display of alphanumeric and graphic

~ information which makes up the user instructions and/or

guestions. Thé& adaptive CRT display 12 is controlled by

the=microprocessor assembly-427utilizingfthe'program

- extractedlfrom the data base and lesson plan diskette 40

30 (Figure 1) for the-particular_lesson;_ By way of example,



-éxtract ed fromthe dat a base and Iesson pl an di skette 40 30° (Fi gur

for the” partlcul ar | esson. By way of .. exanpl e, t he adaptlve CRT, ay .
12 may OROLA (trademark) twel ve7| nch CRT, MD3000 series. ge
-'CRT di spl ay 14 may be a color television set |ess the RF tuni nNg ¢e ts..
| t&~pr ovi des a’ full-color 5 spectrum di spl ay of equi pnent or odN\her

'-obJ ects utilizing video signals fromthe video disk player 18. Thus, the
_ ge:i*s displayed on the image CRT display 14 may be color,
thre ~di mensi onal sinulations of opjects, equipnment, etc. what ever is

recor |de OftHél%d/aplEi)véi SﬂR‘]lf (Erﬂplﬁy 12patrdy' Gd & MG’!BGRRLA EG}‘.r\a}/el mark)

exanpl e e i, a nineteen inch RCA col or
televisi onq‘é' %Hﬂ@ %1€§3éépl ?Eé“ﬁé‘ tuner switch assenbly and tuner

control nodul e dhe HemagecORT dispdiayp e maypbeda cﬂiﬂ@m&leﬂ.teannm‘.omseﬂ:r ol s

'g];]dt R(LBJD;:CC))l ﬁﬁlﬁtﬁ %ﬁ?%ﬁggm ].ﬁ nts.CO\%BAﬁe’o\x deo i n/. ougfibNE%r:"‘d of DEO |

‘an i nfige dsm@,men@ﬁﬂpme@f(ﬁemmw P&r oxdjex toRmeckys prtélsimuast ar
ggzt{ucteor vlﬁwd ShsLa Pgnahs 46 end &%ﬁ(ﬂaubeaa)swoyrextéle im.ggtsml‘;xls?.o tr%ﬁtegg :
. iv | | : :
. tOU(F:)h panefi&3g %\F/)Fﬁg ‘ﬁ%ﬁﬁ?&‘faea %@fﬁeéﬂ‘?%@ gé(# "3?13 p nig %cResor -
agssenbly 42o0loBet hhteee-khmrﬁsomahcsimnllartltdms sraﬁreobmeobs, ‘eqWibpmeng,user
_'presses a flq,_ger Uh 2P% er-émgl Qtaes astﬁeoqp 4 @561sl?g§'orlst any
point on t drface q her tou pane a seé eta e signals i §
genel@t ed Mt@eqﬂl@ﬁ tllﬁsﬁp@poprgres%él’ ﬁeﬁ?ﬁla}‘méevw hhlehei'péﬂleph‘EFEI

-interfacé gisplay 14 may be a nineteen inch RCA color television set,
chassis CTC10l1 series. ‘The tuner sw1tch assembly and tuner
control module of the television set are removed. The

_ -maintenance controls of the color television set (COLOR, -

15 CONTRAST, TINT, BRIGH‘TNESS,_ VIDEO and AUDIO INPUT LEVEL)-
are mounted,'aloﬁg with 't':he video in/out boa'rd,' on an image'
display control panel (not shown) for ad]ustment by the
'student or 1nstructor.;-;. : -

* Touch panels 46 and 48 (Figure 2) cover the faces of

20 the adaptlve CRT d1splay 12 and the image CRT display 14,
respect1ve1y. These touch.panels provide the interface
between the user_and.the'miCroprocessor assembly 42, Both
touch panels function in the same manner., When the user
presses a finger or any other 1mp1ement sbch as a pencil

25 against any point on the surface of either touch panel, a.
set of voltage signals is generated and sent to the
microprocessor assembly 42, via the perxpheral interface
assembly 45, The microprocessor 1nterprets ‘the 'signals as
.the XY-coordinates of the specific locations’ on the

30 specific panels ‘being pressed. The resultant data is

."7)



The m croprotessor irﬁterpret's the signal's as the

: \( 45.
XY o“nakeg_of the specific |locations on the 30 speci fic panels being
pr ¢ d./ The. resultant data is co®par ed by the nicroprocessor assenbly,
uti Ag the programon the data base and | esson di skette 40, to - .
sig caht data points stored in nenory for the particular CRT display \J
. .being touched. The conparison with a known 5 data point results i-n the

m croprocessor assenbly perform.ng the required action.. Each. of the touch= ,

panel s 4g (B 2) sl ferably constructed of two |ayers of
t ranspar eﬁ%éﬁ?bﬁggfgl\}ﬁfAki{ﬁ?éggﬁfrsﬁgrplaéﬁ?’eblﬁree?tiliﬁmg.lﬂhe
~construcPF@EF3MAN| fhast datal hase nanancl ssdon| dwk et 405, Cgt ed

with a tshgapfif eahtcaadacty d “fwo_plastic.sheets are nmounted on a
frame thag saagrﬁt S hem@%@gﬁ%rﬁ?g’%ﬁe%y?\{gﬂvx I‘%%a eheaptigulamch.
The condicoti Ja “E TR REIng.deheds heThe chmpacidemfwibh a5known

~asfenbl ydata peiat i pesm tal onhg t hehleOPmaRd: ggtrtd)&ggqft o%}#)gfnfi m on
ser)’, :

each

t he i nsigler so¥d 858 the farward sheet (facing“the U _
si de of ﬁ%ﬁ?ﬁﬁﬁﬁgneﬁﬁquﬁiﬁ&fa?Eb.c.’P_Ea_r' sheet. A separate |[ead from .
fRERd AUt the t heucdepaniedis - B8ndasar nes 'Q%i‘ﬁfté‘s%i”’q% o -

eferente VoI .

each bus is r
[ e oot i 608 U] LA et
sheet A af 1fe {ouchSBandtsadpmarkd apdiastide sheewf thepGRI, the.
th8 fil gpmweuc@ﬁmtj-glmd@amhahﬂea%é.?!e hOf dPEDLAL e Z2h 1 oer
speci {1 enedd 36 L54Tled 3, g sdyoll By The Fiirion The BHRE OEheeeh sheet
)T L S gt o CCREGRIPATEt conductive £ilm.  The -
i - Sheets are mounted on a frame that separates
them by appr.:ox-ima-t'ely_- fifty-thousandths of an inch. 'i'hé
conductive sprfa_c'es .f_acé each 'of:h'ei' on the inéide of .the
- 15 assembly.” A bus strip qu'ns. albng- _tlh_e'.t.o-p. and'.bot.:tolm edl e
Qf the film on=.'th”e*i.n'si'de s'.urf.'acé."dlf- t'he' forwaf& shé:t
. S-f:acing: the user), and along each side of the film an th:e'
inside of the rear sheet. A separate lead from each bus is
. routed out of the lower right~hand corner 6f the assembl N
.20 .th-rmjg.h. a four—wire ribbon cable. In 'o--'per“a.tion.. a fixez.
re_f-erenc_e voltage level is 'i'mpre's'sed.'_ écrossj. the film .on on.e.'
sheet' of plastic, for exanip_l_e sheét A. When the touch
panel is pressed against the fa'ce of Ehé CRT} the‘ tw-o.f.ilms |
make contact at the point- or location of touching. a
25 Specific voltage level is picked off by the film on the
thet sheet (sheet B). ‘The procedure is then switcﬁéd l.
Tbe fix_ed. voltage. is impressed across the film-.on- sheet B.-
_and'.th'e vol t.age- level at the p'o_'int of t_bu.ch-in.g'_ .i-'s p;"ltc!.c.e‘;-.
26 :ift-:y thie f-11m-. _Qp_'sh.get-A. The two output voltage levels.
! e point of.tout.:h_lng are routed to the microprocessor

kS



4he flxed vol tage is inpressed acrosg the f|In1on sheet. B, and the vg agé',
| evel at thé point of touching is picked off by the f|In1on sheet X _The .

two oquut vol ge | evel s 30 at the p glnt of touching are rout¢d he :
m Ccr opr.ocessor: - 9 - assenbly 42 wher® they are interpreted as( ik '
ceor di nat ed of the poi nt of touching. Having described the overal -

architecture of the interactive sinulator system its operation w now be

5. <«described, before returning to a nore detail ed description of the
cf?@ﬁrtry of the system The system descri bed herein was designed to

-provide i ngErdchbaRy \zthm@:ea&meyMawstﬁwnetpﬂeeeuymsomheum!he
-areas of functlonal theo era%ﬂg and un nance of various 10
fanilies of CePESipakes éﬁ%‘ﬂﬂg 9§SF8H§ i ded "hand-on" experience
i s made possi bl enly iy e@el eedbednathe nov eriadd ofa ndiel testage eqfi peket .
‘The system vi des, i nstruyct| s [ e QB S,

_in the funcgpgﬁ§ ?ﬁ*ﬁﬁsél gg&?&b gh {"ts%naﬁcggl'%f)&ltl h?l&“ e

“'secti Bis, sdbksegfibeds, t@gﬁmpe retucums l’&hda orpee gataided e‘?\%%‘t’%la?leﬁch

eneric t ofg h ti he esyeitldm b@egdeacih ad
?‘n thi s Cgﬁgf l-ﬁﬁbbﬁ'f%'ﬂitry EPPEha! iPsflent.ne T esywildm bae

utilized inh g)'(?fﬂldb M\Y%’Fetrat '%+38|9\LH| |tbe ﬁg(éif%rrf g?g’réggﬁuc ’eﬂéﬁ g?r}eﬁ%l??o :
“teach indivg 5:&@@1 iex(s"lflroaitandmhert\mhlmiomhr sihj dthe. apheas of
f‘ﬁf:,:;' on SFk IR e LR O] Ul REsbed b iR
be r en@ved. famllies of electronic equipment and systems. e
' "hand-on" experience is made possible by three-dimensional
simulation of the subgect ‘equipment. The system prov1des
'-instroctioni.using both visual'and_tact;le techn1ques,;1n
the functions, purpose, operatioh, and maintenance of
15 ,unlts, sections,. subsectlons, gtoups, circuits, and other
' 'actlve elements of each generic type of equlpment. . The
operation of the system will be described in this context.
However, it should be understood that the system can- be_
7,ut1llzed in a wide vatiety of civilian and military
20 environments to teach indlviduals both technical and non-
technlcal subjects. L
The operation of. the system is as follows. Before the
power to the system is turned on or off, the diskettes
which are in the disk drive unit 44 sKould be removed.
25 This will prevent an unpredictable magnetic field from
erasing a part of the data on the diskettes. Once the
power to the system has been turned on, a v1deo disk 60
having stored thereon the images for the desired simulation
is installed into the vigdeo disk player i, A student data -
30 file diskette 38 (Figure 1) is then inserted into the left



25 ' This will
€. data on the diskettes.

f ™

atl

i de@ i sk 60 having stored thergon the inmages for the*desired

on s installed into the vided disk pl ayer 18. A student data 30
diskette 38 (Figure 1) is then inserted into the |eft hand drive
the di.sk drive unit 44. A data base and | esson plan diskette 40 is -

prevent -an unpredictable magnetic field fromerasing a part
Once the power to the system has been turned

3#

inserted into the right band drive of the disk drive unit. Next, the RESE;?
pushbutton on the conputer 16 is pressed and rel eased. . The systen15 -
t hen aut hemid orhriyei roff | thieza&hi sk s@lrfivnduddita 44.di Bl Gpedh Basbe an@pti ve

CRT disp
‘which is
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SRUEH e RO LR G T WL reaiioon 3

*NO The-
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adapttve CRT res

a .

rmah.ﬁ@f igeheSphibel! o Bsh%r)é‘i]wi-t Ve fgﬁgﬂas.ﬁéeféwqﬁkfgext to

problems may currengly be drawn. Thls procedure assures

that students do not work problems which deal with
malfunctlons or methods which have not yet been covered in

class. The computer then causes the adaptlve CRT dlsplay _

to present the following messages. :
THB CURRENT LIMITING POOL NUMBER IS (some number).
DO YOU WISH TO CHANGE THE LIMITING POOL- NUMBER? o
% YES |
* NO.

The instructor then touches the asterisk next to the
YES or NO dependxng -on whether or not the instructor wishes =

tto change the limiting pool number for the session. If the

instructor touches the asterisk next to the YES, the

”adaptive CRTVdisplay presents the numbers from one to the

25

limiting number of possible pools. Touching the asterisk

next to the desired limiting pool number ‘for the current.
‘session will cause: the adaptive CRT d1splay to present the

following message:

" THE NEW LIHITING POOL NUMBER- 1S (number selected)
IS THIS CORRBCT? ‘



Timting nunber of possible pools. Touching the asterisk 25 - next to
desired.limting pool number for the.current session will cause the
adaptlﬁé ‘CRT play to present the foll OWI ng nmessage: THE NEWLIM
“POOL NUMBER 1 §_(number: selected) IS TH'S 1 ECRRECT? * YES * NO The {
|rUzructor then verifies the limting pool nunber sel ected by "t ouch
asterisk next to the YES.or NOin 5 response to the display. Once the
-above, procedures have been conpleted, a student may now seat himor herself
: at\t)}e desk 28 and begin the I esson. The conputer reads the student nane
fromthe student” dat asf hle@ di skette and then causes the adaptive CRT :
display to present the following 10 = nessage: ARE YOU (sone student's
-:nane)? * YES *NO The ¥ B@ent touches the asterisk next.to YES if the 15

ﬂRE?E #ﬁ COFFGCE T?ecﬁﬂﬂﬁﬂfﬁbortﬂﬁe?;V%waﬂésﬁﬁﬁﬁ 1hﬁ1ashgrpﬁonwnmm?5rtPe

NO. . e result o s.actian is ouche e krst

probl em wi I?eiyﬁcﬁ?‘és t &@uching the psterds ?‘I r@%cg?]:\lp' %@s‘[ v@%

“touchesl, theesgopise/ctcREhdi §ilsplayl! Pnexeritheashovfe Hoeddur gmdsabvee -
‘problemn E YQJ
P “”ﬂ’%ﬁ 286 1*‘%@835%9% J&ENtEm C@%J“Eea@?prg%g Ey il

“WOULD LI KE e I nstruc en sel ect” the desire
t he approprf-hﬁedaﬂ(e?ﬂslénd L”reﬁhé fhelexsaaxt The computer’ Treads t t

student name from the student data file diskette and then
causes the adaptlve CRT display to present the follow:mg |

10 . messages
ARE YOU (some student’s name)?
- * YES
- * NO _ _ . _
The student touches the astér_isk next to YES if the
15 name is correct. Otherwise, the student touches the

ésterisk next to the NO, The result of this action iss _
If YES was touched, the student's first problem will
be presenteds If the name was "INSTRUCTOR“, and YES was
touched, the adaptive CRT display will present each of the
20 possible problem numbers and the messages
PLEASE TOUCH THE * BEFORE THE EXERCISB Yoo WOULD LIKE.
The instructor may then select the desired problem by
tduching3the-appropriate asterisk. If the asterisk next to
the NO was touched,_the-adaptive-CRT will displaye
25 INSERT NEW DISKETTE FOR NEW STUDENT.
: TOUCH THE SCREEN WHEN DISKETTE BAS BEEN INSERTED.
The user then removes the present student data. f11e
diskette and installs theé corrected student’ f11e dlskette.
© The student then closes the disk drive door and touches
30 anywhere on the screen or face of the adaptive CRT display.



- -

. the.NO was touched, the ,adaptive;CRT will display: 25 | NSERT NEW
DISKETTE FOR NEW STUDENT. TOUCH THE SCREEN WHEN DI SKETTE HAS BEEN | NSERTED.
rexuser t N renmoves the present Shugdent data file diskette.and installs
orrected student file-diskette. ‘The student then closes the disk drive
hnd touches 30 anywhere on the screen or face of the adaptive CRf&J
ay. = - 12 - The conputer will then cause the interrogation Ieadlng

he determination of the correct student name to be repeated as .outl[T

above. Each lesson on the systemis presented in a two-node 5 Iearnln

strat eqhe duﬁpt&erpM1ilcthendcause then1hheqmugatinnnﬁéed1dg¥h@n

i nstru on r p p a ve CRT
;”r,‘hﬁ égﬁggﬂgﬁg Eﬁdax?l ga%gegﬁg *H&}r% E%%Pé‘é%‘i; Walfle pdan ') are

di spl a f or exa e equil phentand circu
present@@e@taﬂuasrm@bltﬂfﬂd@hﬂﬁgh14 In addltlon to. the 10 | esson .
i nstructi onga e st £08% rbr?'ﬂ}i‘é"'%%gt'e‘in 3@#@93&&&@&@ H twbsadygesented

on the_adaptjve CRT -display se ‘questions I nc¢lude not only the | esson

nft eri dleaINANG L SEKRELGYr aPAREIYabIRFAGHEGR! 2BLecteREnuy SBR(EhRire 6) .
whi ch 'piawﬁd:euqusase D ESesson athetx ddei baid ofabbhdwuhericfaggof- the

By oL ERPR L Phe Shecin Srentaf] of (U ANGERNET RTINS g L o

ast er i essprigted dmagescifoncensnple gavipment. anﬂgsltr@\bé:nﬁ)sralrag/ed on .
_ the | gg% seftedCdR Qhéphﬁdégje“ cﬁeafyﬁisyl R@SSesS £ PE16ARERS tHdl ating,
'ngI less%g gmitrﬁztions- questionslgn alphanumeric and graphic . :
form are also presented.ontthe adapt;ve CRT display 12.
These questions include not only the lesson material, but
in addition, a modifiable command select menu 50 (Figure 6)
which is contlnuously presented across the bottom of the
15 face of the adaptzve CRT display 12, - Each.of the indicated
commands may be 1nit;ated by.toqching the associated
asterisk ' 52. _ o :
Touch1ng"the “HIGHER«LEVEL’ asterlsk (Flgure 6) causes
the next h1gher—1eve1 image to be displayed on the image
20 CRT display 14. ~The system presents color 1mages.
simulating equlpment on the 1mage CRT display 14 in a
prescribed h1erarch1a1 structure._.Each data base and
~Iesson plan stored on a diskette such as 40, includes a set
~ »-of photographic images plus an alphanumetlc data base. All
25 simulation takes place at the scene level, which is
presented on the image CRT’dlsplay l4. The alpbanumeric
- data base controls the 1mage presentation 's0. that thew
student sees scenes that are the same as would be seen on

the actual equipment. .



_prescrl bed hierarchial structure. Eath data base and | esson plan stor g
a di skett e such as 40, includes a set’of photographic imges plus an
al phanu(mérl c dgta base. Al 25 si mulatg-on takes place at the sce
‘level, which'is presented on the i mage CRT display 14. -The al phanund

datd base controls the inmage presentation: so that the student sees sbte es

that "are the sanme as woul d be seen on the actual equipnent. -13- Figure
5, |Iiustrat es a typical image presentation hierarchial structure. At the

to]sJeveI the image CRT di splay 14 presents.an overall, | ayout of the
systemto be studigprenSeh Fhjusknates a Mbgnapmmagﬁagsm@taﬁi@n
T adar anten'i‘ﬁef’af’@ﬂi%gf @Qi'ﬁc'triﬁ@@ S6aef thPWEp FeRREY, - tﬁ@dlmé’ge CRT

phot ogr aphi ¢ radar recejver/transmitter.

addition, &i SRWt%ﬁ PE\?eﬁen\?ﬁr?Bu?vleiﬁ%uso%ﬁgetqﬁffzaﬂﬂ%ssi(ﬁsﬁmsH’(le?q n
Figure 5) r@tdlhddsphmeihVﬂﬂayhcldmpfcsenacpumgahgm mwge S4ppify al0

d / t t Th t 1h
0 be Bresenadrb b hERnnrE aeEPds AR 1S LRRds 58 B8 Kt £VBRn
LEVEL aster mkdon ahe pbmtiedg sea @ch inenu 58 4 Bigur 8 &) cmft heaadapaldler(:RT
~display 12. YBE/Ac s’hg tt e dong, bxd&@aﬁg fat! 1! €dghol eveayn) .
cu :

.di splayed on t e | mage a 14 on top_ of part.i onent'.
“For exanpl evaf&ﬁ%lld}"g%ﬁf‘?%'g'ét ae cabdins @')°'bf51f'ﬂ8“ar’rf'erﬁ"ﬂsﬂ‘b’€)%| ) p@ay

~called up ope msﬁmﬂﬁemrﬁc&pl gitadchynedtchiNg antenpagl cpéwer shpPly
di spli ed on p of ;g )i em I evel imge 54 of the antenna -
di spl §ed oﬁ e"q‘ffa’gver ransm

The student may cause the next higher level image to.
be presented on the image CRT display 14 either by touching
the HIGEER LEVEL asterisk on the command select menu 50 _

. (Figure 6) on the adaptive CRT display l12. This may ‘also_'-"
15 ' be done by touching a triangle (not shown)" displayed on the
image CRT display 14 on top of the particﬁ-lat- cdm"p-onen_t'."'
For example, an enlarged image 54' (Figure 5)' of the
antenna could be .called up on the image CRT dlsplay 14 by
_ .touching a triangle: (not shown) displayed on top of the
20  system level image 54 of the antenna displayed on the image
| CRT display 14. Enletged image-s 56' and 58' of the power
'supply and the recexver/transnutter could also be s1m11ar1y
called up._ The enlarged images 54' 56' and 58' are

.. referred to as™ equ1pment level ‘images. -

25 Still further touching of the HIGHER LEVEL asterlsk
(Figure 6) on the adaptive CRT display 12 or particular
triangles on top of images displayed on the image .CRT
display 14 may cause scene level images states 1-N to be
consecutively presented. For example, in Figure 5, the

30 state 1 scene level image may be a photographic image of



CRT dlsplay 14. - Enl arged‘i mages 56 and 58' of' the power supply and the X

o

recemrver/transmtter could also be"simlarly called up. The enlarged’
oS 54 (ﬁB' and 58' are referred i1pg.as equi pnent |evel images. 25

)

urther touching of “the H GHER LEVEL asterisk (Figuret 6) on the
e CRT display 12 or particular - triangles on top of images

i)

ed on. the image CRT display 14 nmay cause scene |evel inmages states .

be consecutively presented. For exanple, in Figure 5 the 30

state 1 scene |evel inmage may be a photographic inmage of -14- the
control pzhe;lcwittthb pénely of tthensgceiver Yhansmitder.scdhe |skate2mge

Ty be a Hlohaa'y

housi ng renpved. e st ate scefe level Tm
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25

30

i tand spdeethto refl ect changes required; ‘and the adaptive CRT
di splays the flhopisng g éa%pLTt&(SE ﬂa@hg'ﬁtﬁﬁ BF\:SEEeACER e

5] epr"e%’é’?ﬁ%tt
il paLes, Lhe replacermit cand orer egyl sLbe GaNd L Qfisaa 208 1

e 1 mage CRT dlsplay
E@ﬁﬁﬁl%ﬂmng

reflect changes required, and the adaptlve CRT. displays thef

following messages - THEH(element name) BAS BEEN REPLACED.

' If the image is not replaceable, the image displayed
by the image CRT display remains the same and the adaptive

BEING DISPLAYED IS ‘NOT REPLACEABLE.

- CRT display presents the following. messages. THE‘ELEMBNT_-:

: The system further evaluates the replacement and
prerequisite conditions, and if ‘either: condition is not

 satisfied, the adaptive CRT display presents the following .

message: REPLACEMENT IS NOT PERMITTED WITH THE SYSTEM IN

THE CURRENT CONDITION.

Touching the TEST EQUIPMENT asterlsk causes a llst of
test equipment to be displayed including any test po1nts to

which it may be connected. For €xamples

EST EQUIPMENT - CONNECTED TO
* O0SCILLOSCOPE

4 * MULTIMETER . . "1AlA2J14

_ A test’ equzpment item is selected by touch1ng thef
aster1sk next to .the name. A displayed next to the item ..

name identifies the currently selected item. If the item

.

-



rsatisfied, the adaptlve CRT display presents the follow ng 20
REPLACEMENT 1S NOT PERM TTED W TH THE SYSTEM | N THE CURRENT CONDI
-Touchi/nyg 't he IEST EQUL.PMENT asterisk causes a |ist of test equip
di spl ayed iActuding any test points to wliZh it may be connecfed.

exdnpl e: 25 - TEST EQUIPNENT : CONNECTED TO * o

-~ OSClI LLOSCOPE MULTI METER : 1A1A2J14 A test equi pnent
i tem| is selected by touching the asterisk next to the nane. A  displ ayed
néxt+"to the item 30 nane identifies the currently selected item |If the

connect ed wiif | ST TRRE t EPence Wit eragion,
the adaptivd €RFidgspl by comaveated heond/d ospuFeesisnal 5515t°r tion ‘oz

o ST o €L cB ekl 20 PR oS d £t 1! EREPCadapY TPAC CHIT | B0 sElay I o

di spl ayed o The equipment can be adjusted as
. desired, an@nWt%éh?ﬁ%lOH&ﬁ'ﬁ 6\&?@%9@- HI GHER LEVEL asterisk .to return
to't he51 ~ previous %npgeconRecgonnect the test equi pnent, the student

may touch the tes éﬁeglﬁnt a‘p'ﬁ;g eaet@ﬂe‘iﬂl;l’ﬁ%ﬁ"‘gﬁéct eg Flg_g_ éggnngﬁtfg (?ré)rafts-' _l E

.Previ ous connecti e new t-est I nt. .
Finally, a pileuitenf isedisplagedpasnthedimage sc%"ﬁodﬂsdﬂ-imelﬂmgg e

ShePbLoht saimmet ShiT e UmfUbiEY SSTRALbee cpuents ity
- di spl ay. Fcﬁanxé;@pl@’l the HIGHER LEVEL astera to return” to t :
10 previous image. To connect the test equ:l.pment. the student
| 'may touch the test point. The test equipment will be
'dlsconnected from its prev1ous connect1on (if applicable)
and’ connected to the new test _point. Finally, a picture of
the test equ1pment readlng is shown on the image display.
15 Touchlng the SWITCH SETTING asterisk causes a list of ]
' the present equ1pment sw1tch settings to be d1splayed on
the adaptive CRT dlsplay. . For examp1e° ) S
| SAITCB ._ ._n;__-SE$IING” _

citem  sel A Eeb R bR Y RUIGP! e SLbBS! £BOIA! tesalﬂdglo?ﬁw..”g dra

20 LOCAL MODULATION S& ~ .. . 1200 PSK
LOCAL XMTER KEY -~~~ OFF
LOCAL HANDSET KEY . .. OFF

- This functlon,allows the student to check the switch
' settxng whenever desired ~during a troubleshooting

: 25 : procedure. : :
3 Touching the EVALT/E READING . .asterisk allows the

student to question whether a test _equipment reading is
'_nc'rmal or abnormall for the te'st point touch. 1If:the
"'readmg is normal, the adaptxve CRT displays:
30 ': " TBIS READING IS NORMAL

1



'SW TCH . . ‘SETTI NG éO _ ' LOCAL MODULATI ON SW

120, L L XMIER KEY OFF LOCAL HANDSET KEY

OFF 9, function allows the student-1g-check the switch setting . mhenever,
des pPduring a troubl eshooting 25 pr ocedur e. - - Todching t he '-g)
EVA READI NG asterisk allows the student to question whether a test

equi prent reading is normal or abnormal.. for the test p0|nt touch. ’If the ~
reading is normal, the adaptive CRT displays: . TH' S o,
READI NG | S NORNVAL If a reading is abnornal, thex ada tlveESRT d|s Iays

the fol |B6i agreadsdng: isHebrormala | thaprdaptive: GRE eis G-nct i on

i's not @11@@&3 OMesR@gas® ~ test problem = If the student selects ,
EVALT/E READING urin t t he adaptlve CRT dlsplay Wil

di spl ay the fERISWRES 85@? % A%@’i&l LABLE DURI NG TEST The PROBLEM SOLVED
asterisk is tﬁMehaﬂGMementEbﬂéd fustatdeon  isehota avaidabd éadubkng. a2 -
-solved tiatiklg S r t he

SaB e tegkC }Ltsoe?iat.. 144 Sél?% JUREENEN £20 JAYT Rl B/ BT W ATENG

play present OW ng nessage; QU PO NT
PROBLEM QX VBD- GM tiestEmsoblems 14+he adaptive CRT dira:PlﬁYt Hélbilactuce :

nmode, ifg ;%E?gyo@ﬁgnfaggowqg@§Qh@§gaggglved the adaptlve CRT dlsplays the
S

follow ng MBsg e vATLABLE DURING TEST = = SR S
The PROBLBM SOLVED asterisk ‘is touched when the
10 ‘student feels a problem has been solved. Because

1n1t1ating ‘this function can termlnate a problem, the
adaptlve CRT display presents the follow1ng message-
DID YOU POINT TO PROBLEM SOLVED ON THE MENU? '
* YES '
15 S : xs NO . .
In the practice mode. 1£ the problem has 1ndeed been
solved, the adaptive CRT dlsplays the following message:
GOOD, - YOU HAVE. SOLVED-THE PROBLEM,-— - _
Then a new problem is presented. If the PROBLEM.
20 'SOLVED asterisk is: touched., but the problem has not been
solved, the'aaaptive~CRT'disp1ay presents the following
messages - ' . -
- THE PROBLEM HAS NOT BBEN SOLVED
" TOUCH THIS SCREEN 'TO CONTINUE THE PROBLEM,
25 In the test mode. the system will automatically select“
the next problem. _
The STOP PROBLEM asterisk is touched_when,the student
wishes to terminate the_'pt'esent-'ptoblei‘n' to either (1) end a
session or (2) choose another problem, if additional
30 ‘problems are available. To ensure that the student does

+



'GOCD YOU HAVE SO_VED THE PROBLEM Then a new problemis present ed. If thé
‘PROBLEM-20 * SOLVED asterisk is t ouched, but the probl em has not been«==
sol vegh t he - qdaptlve CRT di splay presentgathe follow ng nessage: TH
PROBLEM HAS NOT. BEEN SOLVED TOUCH THI S SCREEN TO CONTI NUE THE ;-PROBL &
I a_t he test nede, the systemwi |l automatically select the next proRlem
The STOP PROBLEM asterisk is touched when the student w shes to ter
t he present problemto either (1) end a session or (2) choose another :
problem if additional 30 probl enms are -avail able. . To ensure that ‘the
tst udﬁnt doeanageal%anmstiﬁehé%:ﬂi?aaet erx.R_erl gi\bblbhﬁ (aholaa?m gﬂhme fC%@ch h@as
touch was acci dg e,_adaptigve y,presents e fol
essage DOPRGE ORRESD) sTCER T Sa5RE By SRT IABSRY RES PEeadnt o et Hene.
‘session is fonmuumngimessbgée sane problen1|s presented at the next

'session.. - RS §#§¥ nmay occur as fol | ows:
.10 (1) ’\Iof:‘?jssuﬁflC|ﬁt'm53 |('5[{rili:I pro %n@%re ‘i'n"the current pool,

the. pr%blen1nay be te*ni¥f# ed, and the. adaptive CRT.display. presents the
foll ow ng rressage DOxYqld VWANT TO WORK A NEW PROBLEI\/P * YES 15
..*NO ) .

' If YES is. selected, the_session is termlnated. and-the
same problem is presented at the next seéssion. If NO is

[:]

.'selectedtleither'of two actions may occur as followss
0 (1) If sufficient additional problems are in the
"Current'pool. the’problem“may be terminated; and the :
adaptive CRT dlsplay presents the follow1ng messages.
' DO YOU WANT TO WORK A NEW PROBLEM?
| * YES | .
15 - *no | . |
If YES is selected, the problem stopbéa will be scored
as "aborted" and a new problem will be presented. If NO is
~ selected, the problenm will'resume with the problém'belng
'_presented before the STOP PROBLEM asterisk was touched.
200 - Along w1th ‘each problem, an assoc1ated compla1nt is
- displayed. 1In the test mode, TEST MODE is also 1ndlcated
. by the adaptive CRT dlsplay as follows.

TEST MODE : | | __
: ' ---OPERATOR'S COMPLAINT: THE MALFUNCTION LIGHT 1S ON.
B 25 Simultaneously with the foregoing display, the top

level image of the system which is the subject of the
lesson is-displayed by the image CRT display. The student
then-procéeGS:to-work-throUththe problem as follows. To

" view an. intermediate level image or to reach the scene

30 level., the student touches the selection symbol on the

r



‘I f YES is selected, the'pTobIen1sﬂopped will be scored as."aborted" and a
newRrobl em wi | | be presented. If NOis selected, the problemw1ll| resune
ATNe prébl em being presented befdBe the STOP PROBLEM ast.eri sk was
el 207 Al ong with each problen1 an associ at ed conplalnt S -
ed.” In the test nmode, TEST MODE is al so |nd|cated by the adaptive ™/

ON. 25 Slnultaneously with the foreg0|ng di spl-ay, the top

‘ e of t Qe i ch b f _the |lesson i l,ayeth
by the. | Haﬂ's%i L RAGE P ARC ek kI Hed anfe s AR ER SRR e
probl em eectolclmvvs Eadb seecliomn |fwerwhd1cit c¢herel isnagmoure e taitled he
scene 3 ctlx ¥el:onEQ \Aﬂ%t Y4PY- ﬁg%*&‘is t%séllxﬁﬁﬁle‘”&h%y 1%& th- -» 18
- hlgher eve I ch provides access as to~that séctlon. _
section $¥Atah @ﬂ\wena jon atlheremeaeud:eepéladmrtéxec%‘ﬁpém ttmtschsSker

- TogchangenéhgeBatdd cgme&:h ¥k tilbrmhowd r}geanﬂrm;e naaﬂ@o&piﬁg thae
" student touches,.5

d t.ch t t
the new S B 1eh PRALEESR SR At habpEe nediing B 4ot Ty, thEcn ™
posi t i omeweswittorintpesiiti agh@me dotomakitaldy showpnentl'd @anneet point.

O sk Qi n oY €8UAPERY: 1588h 0 of N1 A! %%%tvieu%%sst@g?gESTt.h'e

EQUI PME on th sel ect™ nenu and procee
last preavipmgnsbrendinghethepsdudent spvchescthet. W@S@daﬁﬂumm

dU%P'@VéEE@@f&E bhetﬁ@|E@MﬁﬁhdF§éﬁﬁét menu and proceeds.

- After the last practice problem has been presented and
worked, the adapt;ve CRT dxsplay presents the follow1ng
messages '

YOU HAVE COMPLETED THE PRACTICE PROBLEMS.
15 DO YOU WISH TO PROCEED WITH THE TEST AT TH1S TIME?
' * YES -
* NO | | . S
If YES is selected, .the first;testfproblemfis
presented. If NO is selectedi the training session is
20 terminated, and the first test problem will be presented at
the beginning of the studentﬁs next session. S
When the last session has been completed, the system
goes into a state of waiting for a new student data file
_diskette to be installed.' This state is indicated by the
25.  adaptive CRT display by presenting the message: |

INSERT DISKETTE FOR NEW STUDENT

TOUCB THE SCREEN WHEN DISKETTE BAS BEEN INSERTED

If a new student ‘data file diskette is. inserted, thew

- training lesson operat1on is repeated.

-
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- YOU HAVE COVPLETED THE PRACTI CE PROBLEMS. 15 DO YOU WSH TO "00 ED
*WTH THE TEST AT THIS TIME? * YES *NO If YES is selected, the firgt
‘ probl gmi's pressnted. If NOis selecteggthe training session ip 'uﬁ
:termnated, “and-the first test problemw | be presented at the (bef i ng
“of-the student's next session. Wien the | ast 'session has been coxplefed,.
t he System goes into a state of waiting for a new student data file
di skette to be installed. This state is indicated by the 25. adaptive
CRL-Ji spl ay by presenting the nmessage: | NSERT DI SKETTE FOR NEW STUDENT :
" TOUCH THE SCREEMMAHEN éhskEstadms qowpketed the presqnihed IrRgsoRile

.diskette 'ig{cﬁ:}g r{l? , thi® <A fl; q§§9n QReo? Whts MEAATGERENt tasﬁ@

~After ‘each as co ete e’ pres rlbed | esson bl ens, .t
instruct or amyshekf élOrH%Ia Qnﬁié@"eﬁ@nt Paka ’Bﬁnﬁﬂﬁm&&%nq’( ggy%f‘é’ﬁ'n“%ta

managenent gﬁ%{ﬁﬂgwlsudeew rpéf\ﬂoﬁﬁlaﬁEEt Qyd oananaopsing asHecayident he -
“student 5 e{(formance

naster . co s
_' keyboér d/ pB K OEdt AiThGI® 28" Pach i PAEE %Iir%c?to Eﬁt r‘%} nﬁ-Ethgted t heT 280
:mi cropr oceksybbardy/iptinteri tethinalatz0 tﬁaeié.nd:&bemﬂlm%b"cenmlt e,

~.and for sefy %ﬁlﬁ]'{&lsﬁ?&'%' Lgo! aadpridde efﬁfslﬂﬂ‘éllél'fztﬁ)g t‘ﬁet*@ata

concl usi on esson, thé&€ termnal -can_provide_ a hard-co :

“printout obase andidetsaent pipn’cdicketteayiangd C?Pséangt e ﬁﬂ%/’aﬁ‘l%n
.Gf the pr ehddsh step sequences and limits. At the conclusion of the
10 lesson, the terminal can prov:.de a ‘hard- copy prlntout of

| the student's test results. ' L

Raving- described  the operation of the preferred
em_bodiment. .of_ the interactive s;mulator system, its
_c'.i._._rcuitry may now be describled"in'greater detail.

15.~_Referr1ng to- Figure"3, the system has ‘a bus-oriented -
',archltecture in that a sxngle 8-bit data bus 62 prov1des
data interface between all system peripheral dev1ces_and
the 2z-80 microprocessor 61 which functions as the:cenﬁral
processing unit (CPU) of the computer 16. A 16-bit address
20 bus 64 is. extended directly and;indirectly to the
peripheral devices. The data and address buses are
extended to the per1phera1 interface assembly '45. which
contains video controllers and touch panel interface
;w»circuitry hereafter described. The adaptive and image
25 touch panels 46 and 48, the adaptive CRT display 12, the
image CRT display 14, the video disk player 18, and the
instructor's terminal 20 all 1nterconnect with the computer
16. This computer. as illustrated in Figure 2, includes
'.the-mlcroprocessor assembly 42, the dual floppy disk drive

30 unit 44 and the peripheral interface assembly 45.



. embddi ment of the interactive sitnulator system it's CirCuitry may

rface between all system peripheral devices and the Z-.80

extended to the peripheral interface assenbly 45 which contains video
control l ers BmPrevienslysdadicated,tdheisumprEerndfeds Hrdawmhhe
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now

ribed in greater detail. 15 Referring to Figure 3,  the system
s-griented architecture in t4@d-a single 8-bit data bus 62 provides

\/

essor 61 which functions as the central ‘processing unit (CPU) of
the, computer 16. A 16-bit address 20 bus 64 is extended directly -and
indirectly  to the peripheral devices. The data and address buses are

netr ub S CROREREFRRPTZ0 AT -PRBLA: BT LFTR ot RORHECroTE, I
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~ singl e- limkerrupt processing. Two 16-b1t index registers allow

efficient proce551ng of tables and arrays. The extensive
instruction set_includes_str;ng, bit, byte, word.operatiohs
 and block transfers along with efficient addressing modes

it

62
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i ons

and

15 such as indexed and relative. All communications between

- the micrcproceSSdr assembly 42 and memory or peripheral
devices are via the 8-bit data bus 62. Priority'interrupt
capability is prov1ded.

Referring to Pigure 3, the microprocessor assembly 42,

20 ,includes 64 K of dynamic random access memory 66. The

refresh functxon is done automatically by the
mic_:roprocessor 61@ The RAM 66 may be constructed of 16 K X
1l memory chips.- Eight of_these chips may be connected in

_parallel to proﬁide an 8-bit byte.® By connecting four of_

25 these chips in series. a total of 32 chips (4 X 8) provides.
64 K bytes of memory. -

The 1nit1alization and- diagnostic programs for the.

microprocessor assembly 42 are stored in a 1 K read-only
- memory or ROM 68. After.start~up or reset, the ROM 68 is.
30 no 1enger involved in the.bperatingfsystem. "The RAM 66 and

.;N}
d.
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i nterrupt. processing. Twa™16-bit irdex registers allow efficient

processi ng of tables and arrays. The extensive instruction set

string?\bit, te, word operations and bl ock transfers along withfe
addr essi ng nodes 15° such as indexed %hd relative. All -comuni 8g

between the nicroprocessor assenbly 42 and nenory or peri pher al

devices are

_ via the 8-bit data bus 62. Priority interrupt capability is provided.
" Referting to Figure 3, the m croprocessor assenbly 42 20 i ncl udes 64 K
. of dynam c.random access nenory 66. The refresh function is
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10 several clock rate multipliers, break generation and
' detection..parity. overrun. and framing error detection.

‘The basic function of the SIO ports 70 and 72 is to

interface serial data to the data bus 62. As such, the

ports act as converters of ser1a1-to—para11e1 and parallel—

15 ‘to-serial data. They also buffer the data for compatible’

data flow. Receiver registers buffer the data four timesf

and transmit data registers buffer the data twice.

| " "The CPU 61X communicates with the video- -disk- player 18* --
_ via the SIO port 70 with a serial data standard ASCII 11-
20 bit word format. ‘The hardware interface is standard RSZ32C

compatible. Data rate is approximately 1200 baud.

A 2-80

counter/timer circuit (CTC) device 74 supports the countinga

and timing functions for the SIO port 70.

The CPU 61 of the microprocessor assembly 42

25 interfaces with the dual floppy disk drive unit 44 via a 2-

30

80/PI0 device 76 and a FD1791 floppy-disk controller device
78. The controller 78 performs parallel to-serial data
conversion for write data which is sent to the disk drive

‘circuitry. and serial- to—parallel conversion for read data

which is sent from the disk~-drive circuitry. The floppy-
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10 °~ several clock rate sqrultipliers break generation and detection,
parity, overrun, and framing errorf detection. interface serial data tothe

(«k uZ-K2y) \ As such, the ports act-2B-converters of serial-to-parall el
'and parl 15 to-serial data. They also buffer the data for o
corrpa‘t' a a flow Receiver registers buffer the data four tinmes, and \.J
transnj regi sters buffer the data twice. The CPU 61 comuni cat es vm’th

the video di sk-player 18 via the SIOport 70 with a serial data st andar d~
ASCI T 11- 20 bi t rd f ardware i.nferface js standajd RS23RC/
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Jeed in four different nodes, either under sof tware
iRtrol o’?t unﬁggg(gﬁ nested i nterrupt. control. The four nodes: of B

operation arfhe13-80 CPU 61 communicates w1th the instructor s
terminal 20, when used, through the SIO port 72. This
'1nterface operates at approximately 300 baud. One port of
the PIO 76 is provided for 1nterface with three-d1mens1ona1

15 _51mu1ation circuitry 80 to be developed in the future, N
. The peripheral 1nterface assembly 45 (Figure 3)
provides the interface video and sync signals and thc
-xrefresh- function for both- the alphanumeric and graphic - -

display data to the adaptive CRT display 12. The
20 alphanumeric and graphic data displayed on the adaptive CRT
display 12 are programmed outputs from the microprocessor
assembly 42. The microprocessor assembly 42 outputs
-character selection and position display data to an
alphanumeric controller module 82. This module performs

25 the character generation at the correct positions on the
adaptive CRT display 12 and provides the continuing refresh

of that display. The alphanumeric controller module-

. operates in sync with a graphic controller module 84. A

" touch panel interface module-BG contains circuitry for the

-



%yte out put, 2) byte |nput“3) byte |nput/output and 4) 10 bi t
glnput/output The z-80 CPU 61 communi-cates with the instructor's term.

20, N used, ,through the SIO port 72. -2 his interface operates at
appr oxi i mat el'y ‘300 baud. One port of the 1O 76 is provided for inter
wth three-di nensional 15 simulation circuitry 80 to be devel oped

future. THe peripheral interface assenbly 45 (Figure 3) provides the
interface video and sync signals and the - refresh-function for both-
al phafiuneric--and graphic- display data to the adaptive CRT display 12.

"~ The 20 . aéwlimahﬁngi €uvact isrmp A /D dedaver spbay ddgie,t Emddsgritsel Fgic

The'm or opr EoE< B R, BETERS AR 8B b SR C0e 0 %G hos o
di splay data to Eixgailphamr’rslsl cacdmnnglieonaddubd 2k Wi sgrsul oHetihens

25 . the clp ﬁawmafﬂera&wn # ccwmomeztlﬁaau%é f@zamlw,
-dlsplﬁ% 12 and provides the co ulng refresh of that

al pharfuner i E1testrating %Guﬁ@téﬁéﬁzﬁ%é’ﬂ*sm W?Heﬁ' gaé:ﬁm%"%cﬁﬁ‘g‘b??ﬁr
_-rmdul e 84. bphsksudR pand saxerﬁ@s:pemciw@ljaﬁ cawd aithre conepuitty tor tile

e ok BRRANE 8 HESBIAGIRR0T | BHC A RBRARANER s SRR ERI TR
‘the al phanumedud eaf@ dirdpii faces woitbrthsdullmeprammrassembly 42
al L ALLTLANE LESELECRAN B! a0 O U S0Pty s @ o0
jalpm%%nenﬁfbb { wgEds at RA addresses determined by the computer
' program. The RAM address (10-bit) also determines the
location of the character on the dlsplay. The six least
' ‘significant bits (LSB) determine the'column. The fourmost-
i significant bits (MSB) determine the row. Thus,'1920'  \
15 'characters are arranged in twenty—four rows of 80
' characters each.  The character selection word to the RAM
is the standard 7-bit ASCII ‘code. The 8-bit selects the
desired character attribute, that is, displayed normal,
blink, or inverse. Blinking or inverse vzdeo selection is
‘20 hardware selectable for the system and not on a per
' character basis. Of the 1920 characters,zlzs are dlsplayed
with a five by Seven”dot'matrir'with below-line extendors
: and special characters using a six by ten dot matrix.
The’adaptive CRT display 12 provides a black and

f . 25 white display of the alphanumerics and graphics which make
up the user instructions and/or guestions. The dzsplay 12
C includes only the high voltage and electronlc s assembly'

power supplies. and the deflection and 1ntensity
-'amplifiers. The video input is video data only and is not
30 -a composite of video and sync signals. The adaptive CRT
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nodlye 82 interfaces with*the nicrbprocessor assenbly 42 via a 1K byte RAM
jta istransferred to the RAM 88 in 10 8-bit words at RAM ’
s determ ned by the conputer 4qgggram The RAM address (10- bit)

:05gét ermines the location of the character on the display. The six |easty
signfficant bits (LSB) determ ne the colum. The fournost- S|gn|f|cant
bits (MSB) determne the row. Thus, 1920 15 characters. are arranged. |n
twenty-four rows of 80 characters each. 'The character sel ection wor d

the RAMis the standard 7-bit ASCI| code. The 8-bit selects the deS|red
char act edisplah 2, recaives allpahphamypesichmifeo oandnrasitionl nking
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The graphic controller module 84 (Flgure 4) prov1des a

.256 b 4 256 X 1 dot matrix display on the adaptlve CRT
display 12. Th;s module. contains a sync generator 98,

15 . video generator 100, built-in refresh.RAM 102, The module
'_Qt also inoludes_the other eLectronics':oquirea to

. interface with the microprocesson assembly 42 via the data
_bus 62. ' This is done through ports 104, 106 and 108. The
horizontal . and vertxcal sync. slgnals from this module.

20 provide the syne for the alphanumeric: controller module 82
~and the adaptive CRT display. The video output is mixed
wlth the video from the alphanumerlc module to provide a
composite video output.__The,graphic controllgr module 84
receives a 16-bit aﬁdtess,wo:d (8-bit X address and 8-bit ¥

25 address). This 16-bit address is supplied to an address
~multiplexer 110 and defines a location in the 64 K bit RAM
102. The data input for the particular location is a.
single bit (1 or 0). @When an output is being sent to the
adaptive CRT d;splay_iz,-the RAM 1oz'is addressed in-.

30 sequence from 0 address to 65536. RAM locations which are

are. -f'



"4nterface assenmbly 45 and ng adjustménts are required. The al phanuneri c-
scontroller module 82 further includes a data bus interface 90 for the-h
.88 ang¢"a ROM 9Z:in which the characters are stored. The al phanune
control I'er nodul'e 82 further includes a~%9mc generator 94 and;a vi de
ggper ator 96.. The graphic controller nodule 84 (Figure 4) pr ovi des %a ' 22
6 X 1 dot matrix display on the adaptive CRT display 12. This nodul e
contaihs a sync generator 98, 15 vi deo generator 100, built-in refresh
M E02. The rmdul e 84 also includes the other eI ectroni Cs required to

interface with 4 pry r 's 2crFhi s

i s done thrgﬁﬂn thi:% QI% %g@bka A% zonta q??]g ?/gra |CVésync

signal s fromitﬂplsam)d-@ easo d°t§1‘ ovﬂﬂeet erefsS/ﬁﬁ hi gratge &8 phsh
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‘word ($- bit aXagadthieeSH Gus! @e:befat(oESloo.address) This 16-bit address is
supplied to an address nu e i T
<hi t - RAM 102." gd%f'afﬁgl nquFgf 15 9119 ?’{}ld%ﬁ ?oc}t'#g%%lisﬁgds?ng? %ﬁl
or 0). V\hemna:embuvel §ijeuhgt§@ntsxétleﬂb aH&ptsr% baThe spPRRrEAnt ¥ﬁe
RAM 102 i s gessedinled in tHUICAER fﬂmooﬁidrﬁsﬁethﬁﬁﬁ rEi&l‘t‘.ls of
l:ocations which are -25- ga ed datae %% di&s)p:_gcy' § kj
‘adapti ve CRMOGLfFcALion a’s“d p¢l 9reé\'e sﬁn detar ng-ly.
eli mmt es aRe Preeattilon féfﬁbeﬂed foutailhwenti onntshduld be limited
only 1n accordance with the scope of the follow1ng claims.

Ll

v



‘112 i s provi ded between't‘he port 108 the refresh RAM 102 5 and the

Vi o8 ‘-genegator 100. Havi ng described a preferrizﬁeifedLgeg%/gL,Lhe .

I I acti ve simulator system. . it sRéwl d be apparent ose skilled in

t R-adt that our invention permts of nodificat n both arr nt and -
') Accordingly, 10 the protection afforded o Woul d b\e/
ed only in accordance with the scope of the f M““ * -26- -

CLAIMS 1. An interactive sinmulator systemconpris adapti ve’

CRT display nmeans for displaying en _a _face thereof alphanunerlc and- -~ ™

graphic instructions "and 4 - queSERSMS ;. first touch panel neans
associated with theface of 6 =~ “the adaptive CRT di splay neans for

generat| [ S, represent at.d v ser ut made by touchlng 8
speci fic Toca&' gtﬁﬁgfﬁ'&vfafé“b‘ﬁ?%%gaﬁ%ﬁte& %ng'gy means:

i me2le CRT di splaaptrﬂeaesCR& &ii spl ayi ulgeamsafba’ceiltmpleyflng nomed ﬁssccl at ed
wWth thgsl ct q | d I an

associ at gge!ls%ﬁkt héi ace of"il%ﬁlc téﬁreé %%édlisgﬁg}%gﬁso or énd
.gen%ratlﬁgestgﬁaﬁf representative of user |nput conmands nade by’ touchlng

16 speci fi g3lr@aati GREROPNEL fReanDfas b8 iid0e8- wSFh dilsel £YcRERES;
vi gio di. Egﬁr& ﬂ)&geanssg%r rﬁgﬁg&g%ggntshefomggeggltadtlﬁ)g s{réerani Vi deo.

aIs

. ‘representative of . -user input commands made by touching L
8 -.89661f1c locaticns on the face of the adaptlve CRT d1sp1ay
_ means- ' : ' ' - -
10 "~ image CRT dlsplay means for d1sp1ay1ng on a face
thereof. images associated with the ‘instructions and
12 gquestions; '
_ second touch panel ‘means assoc1ated with the face of .
14 the image CRT display means for generatlng signals

representative of user input commands made by touching
16 specific locations on-the face—of-the image- CRT display- .

means;

18 -video disk player means for providlng to the image CRT
dxsplay means video signals representative of the images;

20 - - memory means for storing a digital operation program

including the instructions and questions to be displayed by
22 the adaptive CRT display means; _ _
peripheral interface means for receiving first digitai

24 signals representative of the instructions and questions-
andtproviding the adaptive CRT display means with. .
26 compatible signals to enable it to display the instructions -~

and questions. and for receiving the signals representative.
28 qf user commands from the first and second touch panel



A

menory means for storing aji dlgltal operation program including °

t he ‘i-nstructi‘ons” and questions to be dlsplayed by 22 - "the adaptive ety
dlsplay”neans gperlpheral i nterface neans receiving first d|g|ta
S|gﬂals representative of the |nstruct|on3 and guestions and providi

adaptive CRT display neans with 26 conpatlble signals to enable it

di splay the instructions and quest ions, and for H“,ﬂmﬁmnﬁmlﬁm
representative 28 of user conmands fromthe fir ch panel

-2n_4eans and generating second digital signals represeﬁtaflvé 30
t her eof ;
vi-deo dISk pl ertﬁﬁa nd peripheral |nter?ace means for providing the

interfafe me

and ofi fid aénaogéﬁékama@s SEeheat ade

fealhesigHaYy reppésedBative

first digital - 34 signal s representative of

the instructions @ﬁbiﬂﬁBtCOﬂSromdﬁemnsecenmeq;é&ohothharﬁeméazem&mmﬁ
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It eractive’ si I Ng

conpri si ng: :

Contr036ﬁean$1§dmaﬂeﬂmgualxgﬁ&phésentabmseobfthhedugetdcanmmaﬁsoandrﬁgram

questions™a associ at ed

st em_accor Caiml_2 and further -

R obPE/ Fréce iV ing nf Fom n'élaﬁs infeefase (Beans 4tge feread

37 T STt OB B R o IR D S faghi

'“,'-..

38

40

ccording
associated therewith to be displayed in accordance w1th the

" operation program and user commands to thereby provide an

interactive lesson.

2. An 1nteract1ve simulator system accordlng to Clalm 1l

and further comprising: _ . _
keyboard/prlnter terminal means connected to the

' d1g;ta1 control means for permitting modifications of the
digital-.operation ptogram-and for generating hard-copy - -

printouts-of data including test results.

_3; - An 1nteract1ve s1mu1ator system accordlng to C1a1m 1

and further comprising:

console means for supporting the adaptive CRT d1sp1ay'

means above the image CRT display means with the face of
the image CRT display means extending substantially
vertically and the face of the adaptive CRT display means
inclined slightly*forhard'from.the'plane of the face of. the
image CRT display means. '

A8
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'd'further conpri sing: consolfe means for support_! ng the adaptive CRT

, 4 ¢ treans above the image CRT display neaﬁs—mh_mlc_??\of t he
0N di splay nmeans extendi ng=28ubstantially 6. verticalTy and the
:! t he adaptive CRT display nmeans inclined sli - d fromthe
pl ang_gt the face of. the 8 i mge CRT displ ay "Lﬂn"mm? n An
¢ and , \/

interactive sinulator system according to Claim3 2* )
conprising: a desk having a top for supporting the console and 4 havi ng .
a base c&bi neRAnf dntheriid £y é NE1 Wit dj sk ayer_means_and the digital '

AN i nt_eracﬂﬁ_\llilgg%or{nﬂ%*;e AcrrEdteg diteg QlaiGh aBm 1_“2\4_

con r ol 5
Wn?r eint %n%%flélﬂﬁﬁrﬁpnﬁmtle?if%e means i ncl udes: touch panel interface

circuitry neadsdesk feaelngna 4op R SLEBRLS L £ reg ntative of the user
Commendydy iy o adgl 4R SeoRh el (SheL TEA i Conede naie
ci rcui t MERBMNAckheedigitad omthol méass, digital signals représentative
of the instructions and guestions and:providing the .adaptive CRT display
neans 1§ %%h..cgnggt E’?l'e_s.i.g_nal__ s to enable it to disptay the . R
al ﬁ_hanurr_eu cp rtToRSa6Fivee Simnkaker osysteth Gheebraing 4 .Cl%‘f’ﬂ %@.aphl c .,
coft 1 ol Wianmiin iSherperi fheral S Snt@eeiald h ddife Loy y/iList di T Tal' STgnals
.represent atl\éguq_t 2@5) |-E__s1'._r ctions and questl- nst ARy FSF"-provl ding the - -
adilpti_vg CRT|ng . "18_ ’,'-’#&aﬁga_' saGet ficaipbt cyl meagsakort Ter@Pyengt 10 3
di Spl ay 'Pﬁes_lgnals representative of the user éom'-in-'ands’fr.or-ﬁ th |

£i t e - . e

6 ‘second digital ﬁs'i-gnals' rebrésentative thereof;

. - '
s e alphanumen.c- control circuitry means for .recei\'tin.g.- the
8. first digital s_:lg.-n._arls_ representative of the instructions

1- ' & . e . 3 ’ i Y .
o with compatible Signals to enable it to dispiay the

12 and

14 . s sa . ' v : :
f1;st digital s-ig-n_als representative of the instructions
16_ | an que?i.:u.)n.s ;md for Providing the adaptive CRT displa
means with compatible signals. to enable it to display t'hz '

©

L]



- graphic .portions of the instTuctions and questlons -29- 6. - An

|nteractrve si nmul at or systenlaccordlng to daim5 2 wherein the
al phanpgmeric cghtrol circuitry neans |nclgges _a refresh—RAM—4— a/
data bts |nter -ace; a ROM 6 "a sYAc generator; and a vi deok a

géqerator 7..- Aninteractive sinulator system E“ﬂm' 2
wherein the graphic-control circuitry nmeans incl 3mmmu“|mm“ rt; 4
a refresh RAM an address multiplexer coupled betweers the butput® port 6
and_the refresh RAM a. sync generator; 8 a video generator; and

read/write cgntrolafifoibfadBe0s SARLLAESE bsyyeaﬂ. té&éiodingoﬁbpldlél%ts
the refresh RAM-and the V|d%Qagenerator niﬁ ractive sigu i ﬁ
syst em &ccor ¥heFaiq ghe Alphanumgric.cQ kaﬁjE%31§%¥nW8P“ﬁeéﬂ§ A8t he
operation programaCgeefaiesHaRRM; f or generating a conmmand sel ect nenu along -
4 thg | ower porti of, .t the adaptive CRT display neans. -
30 - 9.2 An |ntePag%£ﬂ3§H$hﬁ%€§$f§ fenraccordlng to Caiml :
S a ROM;: _ '
6 ) a sync generator: and
' a video generator.

7. An interactive simulator system éccd;ding to Claim 5 .

i meansSe.

2 whetein—the'graphic-control circuitry means includes:
an output port; | -
4 a refresh RaM;
. an address mult;plexer coupled between the output port
6 and the refresh RAM; '
a sync generator;
8 | a video generator; and .
_ - read/vwrite control circuit means connected between the
[, .10  output port, the refresh RAM and the video generator. |
T - 8, An 1nteract1ve sxmulator system ‘according’ to C1a1m 1l
; 2  wherein the dlg1ta1 control means and the operation program
; contain means for generating a,command select menu along
i 4 the lower portion of the face of the adaptive CRT display
{3'
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: _ _ o . _ . 4

2 whepein the digital «control reans and the operation program.contain -y

peans folk permtting the user to cause the |nage 4 CRT display nmeans to %%
3

A Qsent inmges in a predeterm ned higggLchial str S|vely 2
oyshing 6 predeternmined |l ocations on the fa ﬁmﬂm Ii'i L
!

sﬂP»Iay means or the inmage CRT display neans. \/ﬁ’
| at or system according to Cdaim 1 2 mhereln the menory neans '

i ncludes a dual f1oppy disk drive for receiving a student data file y
di skette and a data base 4 and | esson plan di skette. e
9. An interactive simulator system according to Claim 1

2 wherein the digital control means and the operation program
'contain'meanS'for permitting the user to cause the image

4  CRT display means to present images in a predetermlned
hierarchial structure by success1ve1y touching

6  predetermined locations on the faces of the adaptlve CRT =~ ;
dlsplay means or  the image CRT display means. ) o -

: ._ . | 4

10. An interactlve simulator system according to C1a1m 1 |

2 wherein the memory means includes a dual floppy disk drive
for rece1ving a student data file diskette and a data base -

4 and lesson plan diskette. '
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