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March 18, 1968

MEMO FOR COLONEL WORTHMAN

SUBJECT: Dr. Red Sheppard

Dr. Sheppard called in on Friday, March 15 and in your absgsence
asked to talk with me,

Purpose: To obtain your approval of his presenting to Dr. Steini!iger
a copy of the attached -- which is the latest, he explains, on the project
you encouraged them to undertake,

He related to me his earlier discussions with you and the series of
briefings he had exercised. He ran through the current version for me.

Since I did not feel 1 could "sponsor' the submittal of the draft to
Dr. Steininger -- and conversely -- gince I did not feel 1 could or should
discourage it -- [ suggested he might "discuss' it but not leave a copy.
He agreed. We reproduced the attached copy for you.

Dr. Sheppard will call you on Monday to relate happenings.




[ | _
Advisory Group 0ffice of Science &I .
) Technology l |
. Steininger I(————> le—o ATse
. Worthwan . Dr, Steininger I :
' C. Dickets '
. -
%03 Rep. ;




Pa

.
AR ts A A A -
SR05RAN CUN AVe woVEL

oy

Sios of Sofence arnd Technolozy (With the Assistance of the Aiviscry Group)

(1) Zstadblishes genersl program osjectives.

(2) Approves the augmentation to the projecs of asy sdditioral state,
federal or inter-nmational cultural and natural rescurce activity.

(3) Cooréinates 1nter-éepartmen€§l policy relating to ithis project.

(4) P-ovides program results to other departuenis and agencies of the
Governzent as appropriate.

(5) Iosures assignment of authority and funds to the implemeniing Goverrzent

activity.

Drogram Operaticns ané Aézinistration Ievel
CzA (& Div. ané 0.P.A.)
(1) Procures any necessary co::ractor.serv:ces.
(2) Turnisaes two aircraft flights per montnh with appropriate sensors.

(2) Coordizates actios and activiiies to rrovide for eny addizional

governzent furrished equipment, maleriel, and otler services essential to the

(L) Reviews progress reporis ani zonizors operation; to the extent necessafy
to insure contractor perforzance.
(5) Provides guidarce, direction and supervision to the contractor to
asgure co:;::a:cé with prograx poliicies &and prccedures.
\C, Estatlishes-guidelines for any speciel security as reépired.
1) Aéai::sters asl contractual activities.
(8} >2oyicad activities will be handled witkin CIA through the R&D Div.

(9) Aireraf: activities will be handied witnia CIA through C.?P.A.
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() 4s Systezs Coziractor provide integration and coordination Zunctions
tetween contractors, siate agencies ard otrer orgarizations involved i tke
progras.

(2) Ferforz iaterface functions betweer suocontractors azd Tederal
agencies in Washingtosn, D.C.

(3) Perforz aivanced plantirg for future operational activities and
develcp. other state carth resources applications.

. (k) D2Provide those services var.r'. finctions recessary to.assure that security
resirictiions ané other coastraints are not violated.

(5} Relates its experien‘:e, xcowledge and capatility to the limitations
and advantages of r._sr.ziral resources &ata collectel oy high aliitude flight.

(6) Ccord:inate docuxesiation azé provide publication services for
production of reporis on overall effectiveness ané resulis of the progrm.l

{7} Assist in image interpretatior ané analysis. '
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(1, >Provice fieid operations, maiztezance and services for loaidirg and

uniocading sensors.

(2) Procure filz, perforzm Tilm handling, processirg, amnoiation and
otzer essential fa..ctio:z in preparing fil= for &ralysis

{3) Participate irn icage interpretaiion ard assist in analyses.

(L) ZFrovide the spectral zor.ﬁ. photographic peylosd and its suppor"b.
L
‘ (1) izz as advisor to the Zederal and state governments in technical and
sciestific zmatiers pertaining to the tolsl program.

{2) Serve as Czief Analyst and advisor to users in analyses of earth
Tesources information.

- (37 Z=staolish reguirements and s;c.. as principal te..nmcal advisor and
cocriinator ia i'elating corlected izagery to test site éa‘.'.a acd ground_truth
nfor=ation.

(V) Assist in exazining other possitle and poteniiail earth resource
applicatiocns for the state.

{5) Critique results.

@
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Suggested draft of:
(1) Nemorendu= Zor +he Becord
(2) ZIntre-office Activity Report
(3) In‘aér-eft‘.’.ce Dereticns Report
(k) 0722ce Pudiication for reiease for putlic relaiions purrtoses
. 1T reculrel.

(1) Tor over a hundred yesrs men hes used photogrephy £s & %00l in

his constant end continuling search to iwprove his condiiions. Many govern.

mental agencies such as <he Deperiment of Agriculiure, the Tepariment o

Interior, ané the Deperiment of Commerce heve used the Inforwailorn nonient of

the thotogranhic fme e 40 essist !n the vasolvement of comTlex desarizental

prctiezs. Range lend determinetlions, crop and ecrespe sietistics, urben lend

cuse Informatlion and transportation netwvoris and peiterns ave 2 Tevw preps i

vhich vhotograghy hes beer used edventagesusly.,

{2) Tarough researah ani Zavelormeni, sciencze and teshnology have evolved

l\J

the meens 40 efficlenily snd effeciively acquire serizl rhotcgraphic imegery in

alimosi any detel) enf 49 elmost any standerd lesived., The contriduiigne of the

szientifie comwiniiy have slsc teen very slgrificant in the devel eeat of

i

technigues for the explcitation of the information content of aerigl photog-ephic
iragery.

(2) Up until the last few years, however, not wich astion has been taken
in the eppliicetion ané use of the teshnologizel advances iz aer_’:e‘. shotogrephy

and Imaze anelysis in corjunciion with estetlished ground iruih &sta for the

sxaminatlicn and essesszent of natursl eand cultural rescurces. PRezent epplicsilons
o Lthece %echnicues in efloris <o correlele exlensive ground troth iavesiisations

Witk medium alilinde, Jlarge scole uoripl photogsrarhy have éamonsirniced the

- . \] r 4 -
Teneltility of uzirg tiicze technigues for 2dentilyin

of arri e b--pe

o =t Wa

ani forsciry over a limited gessraphieal ares.




(i) Rursher sc:er.f.iﬁc investigatior arnd researct is required ir the
correlstion, anaiysis ancé examinawon of grouné truil datle obilaireé from
estadlished test sites with very high altitude, small scale, large area aerial
protographnic imagery of forestry and agriculture pheromens. Tais type of
realistig scientific endeavor may provice the zecl':.niques ané capabilities for
the assessment of izngery and ground truth data of addiiionai natural resources
that could rave significant social and ecoromic implicatiorns. |

{5, Tne collectioz, exa:.ir.ation and analysis of resource informastion
citaineéd from ground s-.;rvejs and observations has long beer practiced. Tke
cstetlishzent in the state of c;.lifornia, for example, ol ground truth test
sites coniaining typical and representative types of trees lor a give:
geograpnical forest area date back to 1G1lk. Since trat time this state :tas
estadlisned zany adéitional ratural rescurce test sites that are pertirent to
severa. State and Federal departzents and agencies.

(6} With the introduction of aerial photograpric imagery the general
crizeria Jor ground truth site selection, the nux er ol sites beirng used,
ine Suncilonal relationskip of these sites to ikc analysis process, the exzent
ard guality of :.-.e around trush éata ootained frox= trese sites, and the types
o earth sclences represerted zave all Dbeer exparnded and broadenes. '.:'x_:e develop-
zent OF interpretation and analysis technigues ol reliatively low altitiude
aerisl paotograpric imagery in conjunction with the ground truth @ata odtained
Srim establiszed sites in the exam‘.na%.ion o? ZJorest and agriculture areas
nas nad a signilicart impact oo the accumuistion of Knovledge arnd the study ol
wmedynanics of these, Vo resources.

{7} T:e zime has come 10 establisk ané coxfirm whether or not tae
technolicgical ané scientilic advances vaich perzit detailed examination of
iiese resources can be accomplished praci:ically and econoxically for economic

purposes. it is vitally important to trhese sciexniific enceavors to exaxine
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the utility and prac:ica.‘a.i;.:y of forestry and sgriculiire resource :mgéry
coiained frecx very nign altitude, szall scale, iarge .&nd mass coverage in
cenjunction with ground trusk éata ccliection techaigues.

(8) Oce technologicnlk advanceaent of recent years nas been the irntroduction
ani application of multi-band speciral paotography. Itrough the use of miltiple
cameras ~— each with its own unigue 2ilg and filter combinsiion = 1%. is practical
TO0 co.lect =uliiple images of tre saxme grounté using dilferert filw filiter coxztina-
<ioas. Tonal S&ifferences on trhe fiix will reveai, or provide subsiantial clues‘
<0 the idexntity of the film-recorded odjects. Miliiband prhotography has incresses

ire accuracy ané meanirngfulness of data coiiecteld 5y rezote sersing. It n&s
8189 i:crea;ed ihe scope and coxgpiexity of film processing, data reductior,
inlerprevation ilechniques and analysis. Milti-spectral photograpny is generally
mOre valuadb.e wien analyzed ir consideration for and recognitior of the subtle
ione cnanges. atiempis to odtain righer resclution at iower altitudes treque.:'.tly
dexy 7:""9 an&elyst the capasiiity of recognizing tnese sigrificart tone. char.ges.
{(9) Tme of ine proc.ezs conzesied wizh h use o Zow glsitide, large
soa.e paoctography is ihe reiatively nigh cosv ol processing and hﬁndlir.g the
ioTge quansities of Jilz invoived. 2Pnoltograpny <rom very algh astitudes permizs
& significant increase irn ground coveragé for the same sweep w;':e.:'. using a
Pancraxic caxers &5 compared 1o thne coveragé osteinaclie at lower altiitudes
using the sane s.ensiag equipment. Savizgs ol msjor sigrilicance re ult. frq:.

the large land zass coverage zmade possidie with ize current high resolution

sensor systems flown at very high altitules wren relatel to the axount of man-

iy

ours and materisss .:_'equireé. in the photo processing, p.ciiing, 1adexi;g, ané

ciher ground nandling procedures ol the saxe area coverage Irom low altitude.
(1) By offering to provide very nigh altituce, s:ail scale photograpay

of Califcrnia ground truth test sites the Alr rorce contrivution ix r;;z_"uhering

tnese scientific investigations ané researc: is very significant. The U-2



o~

girerafc offored for ikis purpose are based in Califorzia which permiis f:ll
civantoge oeini takern of on-goirng tralaing fiights. - By integrating the ground
Trith test site phovographic sorties with those training sorties being flown

on & routine vasis, the additioral costs ol acq,'irzr.g the test site imagery

is neg.igible.

{11) Caiifornia hab exsensive industrial, agriculture ard forestry
rescurces. -i has large water conservation programs ard distribution systems
zountaing, Geserts and a long varied coastline. It has exceptiozally good
f2ying weather and a varied, active, exisiing ground truth test site program.
e state iIs confronted with a typical cross section of na.tural ard cultural
research. pro-iems such as air and water poliution caused ty expanding irndusiries
&né a growiag populatiorn.

{i2) A1l of trese factors, teker togetrer, are ol the utmost iwportance.
Zere 15 &n opporiunity to demonstrate a0t cniy tne irternsal techrnicsl i’r.tei-
Saces of & conwro.-ed scieatific invesiigaiion of selective resources, but <o
develop the technigues and procedurés, F::-:e krowiedge and experierce tkhat could
e appiied to additional natural and sulturil rescurces. Tanls prograx wi
perzit putting the sclentific and techrologicel «xow-how O WOr x av the rigat

tizme, in the rigrnt direction and against a specilic resources proolem.
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PROGRAM RES2Q0NSIBILITIES

IvsS - .

(1) As Systems Coatractor provide Integration ard coordination
functions beiweern coztractors, state agencies ani other orgarizations
izvolved in the program.

(2) Perforz izzerface functions between associaste contractors and
federsl agencies ir Waskizgion, L.0.

(3) Perform advasced planning for Suture operational activities and
cevaloy 'ath& state eart: resources sprlications.

(%) Provide those services and functions recessary to assure that
security restrictions and otaer constrairtis are not violated.

(5) Relate experiences, wnowledge anc capatiliiies gaired to limitatiozs
and Eapab:.‘.ities of eartz resources data azd sateilite ro;;erations. 7 |

(8) Coordinste documentstion and provice pudlication services for

profuction of reports oz overall effectiveress and results of the progranm.

(7) Assist ir image interpretation azd analysis.

ViASX SYST=NS

(1) Proviie fieli operations, caintenance ard services for loading
ani unioadiang sensors. |

(2) Procire 211z, perforz filz handlirg, processiag, aanotation and
other essential functions in preparing Iilm for anslysis.

(3) >Participate iz izage interpretation ard assist iz analyses.

(#) ZProviée the spectral zonai photographic payload and its support.

(1) Act as advisor to the federal and state govermments in technical

ani scientific matters periaining to the total program.



(2) Bsexrve ‘as Chiel Analyst ani advisor tc users ir aralyses cf
eartlh resources irformation. )

(3) Establish requirements and act as principal techricel advisor
end ccbrd.‘.nator in relasting collected imagery to test site data encé
ground truth ianformatiorn.

(L) Assist in examiring other possible and potential eartk resdurce

arz_ications for the state.

(5) Critigue results.
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