
MEMO TO: C 01 Sweeney,' 8$·1 
Mr. Harry Davis 

lO$EP'197D 

SUBifECT: HEXAGON Software Capa:biiiti~s:leCve:tsus FOC. 

1. Per your request on your visit to SAFSPon 26 Aug)70the: follow·' 
ing information is provi4ed: 

a. The 'TUNITY (HEXAGON) software package is being developed 
in two phases. The Initial Operating Capabi11ty,(:lOe) provide·s all of 
the capabilities required to support a firstf1ig,htQn 17 Dec 70. The 
Full Operating Capability (FOC) phase inc~udesthose items whien are 
(a) required to support hardware 9nlc:tter flights, or (b) highly desir-
able £rom an operational viewpoint:.· . . 

b. For a d~scription of the 10C capaQill~e$,l~ves'e),ec'~i:vely in,·: 
corporated a. few para.graphs from the MS>'4'+flnS;~J):~'f·i~a;,9~.iln ctocu-; 
ment. This funotional description should re1.~teth:e"'~¢OpeatidMethod" 
of the IOC 'development. ' " .. ." .\ . 

2. IOC I TUNITY: 

a. P\lrpose of 'TUNITY 

The purpose of the 'TUNITY Software S}n:;tem is to assist in the 
satisfaction of the photographiC intelligence requ;;rement$specified in 
Para 2.1 by supporting the HEXAGON System opera.tional data proces­
sing requirements. Specifically, f l'UNI7'Y fuHi.lls this purpose by 
performing the following tasks in a sequence that permits the timely 
satisfaction of the mission requirements. 

(1) Mission~lanning. The pu,rpose of 'TUNITY in Mission 
Planning is to determine the maximum possible satisfaction of mission 

, area targeting requirements, taking into account predicted c1oudcover 
weather information as well as: the vehicle/ sensorl operational con­
straints and capabilities. 'TUNlTY determines the specific optimum 
sequence of vehicle and sensor operations intende-d to maximize the, 
intelligence value of the selected photography and maintains informa­
tion pertaining to the degree of satisfaction of mis-sion requirements. 

(2) Command and Control. The purpose of 'TUNITY in Command 
and Control is to tranalate the sequence of required vehicle and sensor 
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e1Ven'tsC .in.to commandine·$·lfiagesto'be transmitted to the orbiting ve­
''hj;~le.1'ttrNlTYa.isoiriain:tai,i;i;$ ac1i~Tent status of the vehicle in-

'. ." .• ·c·l\iP:~p:g~the(:;ori:).ma~dfP:emor,y·fJinag~"andPTedicted state of the 
:.'feh~clesubsylttemis.· . . , 

. "'13l lyti~sip~~epo'X'tipg. Thepqrp,ose. of 'TtJNITY in Mission 
Relrbrting·· 18 to provide ilifo-rttia'ti on' to' t}:re ini:ellig'er1c e community 

. 'pertainipg: tat-hel'ela;tive 'satisfac~an (if mi.ssion requirements. 'TUNITY 
alsoreparts on the actualpttotqgtaphyaccomplished during the miSSion. 

(1) Mis si()n:Pl~pnihg 

(a) Store and rnaintaindescriptive irtfol"ll)ationpertain.ing to 
theareas.oi inte re at to the intelligencec onununity. 

(b) Allow the intelligenc,e community to select from all the 
areas the specific areas of: interest .for each roi seion. 

(c) Anow the areas of interest to be changed dynamically, 
i. e., pre-mission, during the mission, post-mission. 

(d) Allow the areas of interest to have easily modifjed rela . 
tive intelligence values. 

(e) ,Identify all the areas of interest within view of the 
sensor for specified time perio4s • 

. (f) Select the actual areaS to be photographed subject to the 
maximizatlon of intelligence value per unit of filrn expended. 

(g) Determine and maintain the relative satisfaction of 
mission photographic requirements. 

t) 

(h) Provide sufficient intermediate ipformatio~ to allow ef­
fecti ve manual control over the above tasks. 

(Z) Command and Control 

. (a) Generate the commands required to allow the sensor and 
vehicle to accomplish the selected photography. 

Z. 
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(b) Translate thea.bo'Ve comrna;ndsinto a conilict free 
commp..ndmessage or i4entlfy any (:onfHcts that exist. 

(c; Make ,theeommand~Ei$s'ageavaUable to be trans- >, 

,mitted to thd, vehicle. 

(d) Maintain ag;roundbased up;.to ... date,image of the com­
mands stored in the ve,bie1'ecornmand memory_ 

(e)ProvideSlJ.:fiicient intermediate information to allow 
e!fective manual control over the above tasks. 

(3) Mission Reportil'lg and Assessment 
. . , ." .' ,," r 

(a) 'Provide information pertq.ining to the photography accom .. 
plished in' a manner 'that an afi)sessment of the relative satisfactior.l, of 
mission. requirements may be made. 

(b) Provide accees for reporting of all of the information per .. 
-taining to the areas of interest and mission requirements sat isfaction., 

(c) Retain information for later use in the performance of 
the'tasks of Para (l) and (2) above. ' 

(d) Provide sufficient intermediate inforipation to allow 
effecti~,e manual c,ontrol over the abpve tasks. 

c. 'TUNITY Functional D~scription 

The 'TUNITY System performs the following major tasks as re­
q.Iired: 

(1) 'TUNITY performs mission objectives data management by 
generating and maintaining a cent ral file of coverage requirements 
and the state of satisfaction ,of these requirements. This file is up­
dated by manl:1al modifications and by data generated internal to the 
software to reflect the latest status of,the requirements. 

I> (2) 'TUNITY performs sensor area visibility determination, pre­
dicting. as a functlon of time the areas that wil1 be Visible to the se:g,sor 
subsystem. This function not only filters 'out areas that will not be 
visible but prepares a:rea acquisition data for operations selection pro­
cessing. 
3. 

.: ~. 

Handle Via 

BYEMAN 
, Control SyS 



·>, .. 

. .. t~l' '-rUNt'! Y<lJel'fol;;msrntsJitionpecl'lormanc e r eportitlg by 
,·,'·,:g~Xl,~~~tii~d~i;;p1;ay;da;~<t(,)·:rh:9th thephotograpby thought to have 

B~:efl.'.a:¢:Co~plishe4~~~<th~~~,J,.~ent status of the inielligence ob­
j:e¢ti\it~'$.In·the' mi~~i,o:n~<ioyerage repo:J;';ting, ea<=h reporting tar­
~~tth~tha;s been calcu1:a~ecl as being in a camera operation is 
i4(entifie4a:ndlG'cat~'d'onthe f.ilmior use by the intelligence com­
tt:\~nity. Thec\l'tl'e:llt' status of the intelligence objectives is de­
te:rm~~ed'byretrtevi~gQ.atafrom,the central file 6£ intelligence 
:requi'r.¢m:eht:s·~d'achi:eve~ents, utili zing para.meter search 
techniques,. . 

3~ 1'heFQCcapa'bilities are best described using IOC for com­
parison. A$ 1 mentioned before. some of the FOC requiremellts 
a:re 4'ictated'bynewhardware which will not,be flown on t'he first 
f'ewvehtclet;, the p't'it'ne example of which is the mapping and 

.' stelilarcatrierasystem. To support thi~ system the following 
additi'onals.o£tware is r,equired: ' . 

a. Mission Planning. Identification of all areas .of interest within 
the:m,a.pping camera's field of view. Selection of areas to be pho­
tographed based on mapping and i.ntelligence requirements and sub­
je-ctto the amount of film available. 

b. Command and Control. Generate commands required ,to allow 
the mapping camera to accomplish the selected photography and in­
clude these commands in: a conflict~free message. 

c.Mission Reporting and Assessment. Provide mission history, 
so that an assessment may be made of satisfaction of mapping re­
quirements. Report on ail areas of interest and point targets photo­
graphed by the mapping camera. 

The remaining FOC capabilities are provided to support the operation 
in a manner which reflects the inteI,lt of the original Statement of 
Work as am~nded by approved ECPs. The ~jor areas incb,de auto­
matic generation of vehicle maneuver events, monitoring of the 
status of various vehicle systems, use of climatology data in the 
selection preprocessor and automatic vehicle attitude error and frame 
reference time feedback. Three of these capabilities are performed 
manUally in IOC. Vehicle maneuvers are performed by the system 
'software (not 'TUNITY) with a great deal of manual operator inter­
vention. The FOC design allows I tUNITY to a'l,1tomatically call O'.1t 

the proper system routine. Monitoring 01 the vehicle is done strictly 
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by hand calculations in lOC. The FOC design models the vehicle's 
power, propellant and film handling systems. Frame reference 
times are required to c:orrelate the vehicle position with the 
actual optical bar position. This data comes from telemetry, and 
the cards are band pur.ched ill IOC. 'l~le FOC design provides a 
direct interface, via the data base, between the telemetry data and 
the mission performance reporting software. The other two capa­
bilities are new in FOC. The weighting function will include a 
new parameter which accounts for the historical (climatological) 
probability of a target's cloud cover. The final capability is the in­
c lusion of vehicle attitude error/; in the mission performance re-
port •. This data comes from telemetry and is automatically added 
to the commanded pointing information to determine exactly which 
areas were photogra.phed. 

4. There are, of course, documents available which describe the 
software to a much greater detail. The Milestone 2 which is the 
design baseline, and the Milestone 4 which is the engineering de­
sign and software de8c 10 iption are available if you would like to 
examine any portion of the software in greater detail • 

. :1. t-M/< :y/ 
ENNETH R. DUNCAN 

Colonel, USAF 
Deputy Director 

... '. 
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