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APO San Francisco 96309

REPORT EVALUATION BY DIRECTOR, JRATA

This evaluation report documents a valid study of the employment
of an aerial surveillance company in counterinsurgency operations. The
report should be of significant value in the future planning of aerial
surveillance organizations.

During the evaluation, the 73rd Aviation Company (AS) proved
effective in the collection and timely reporting of information on Viet
Cmng activity. Further evidence of the company's effectiveness was
demonstrated during operations conducted subsequent to the period of
evaluation.

New dimensions in tactical night operations have been opened as the
direct result of OV-1 sensor capabilities. The capability to detect and
provide near real-time reporting of targets has resulted in highly success-
ful night air strikes against Viet Cong river and coastal traffic. Expanded
use of surveillance systems is planned which should seriously interdict
Viet Cong movement during the hours of darkness.

The findings, conclusions, and recommendations of the report are
substantiated and I concur in them. The OV-1 force structure recommended
by this report, with certain modifications in the mix of sensor aircraft,
was requested in the 19 July 1965 Memorandum for the Secretary of Defense
(Shopping List); to date this request has not been approved. The demon-

strated tactical capability of the OV-1, during and subsequent to the
ACTIV evaluation, and further definition of requirements for surveillance
aircraft in RVN substantiate the request for an increased force of OV-1
aircraft.
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I. (C) PREFACE

A. ABSTRaCT

The purpose of this project was to evaluate the 73d Aviation Company
(Aerial Surveillance) to determine the tactical employment of the company;
the adequacy of the organization and equipment; the effectiveness of infra-
red (IH), side looking airborne radar (SLAR), and daylight anQ night photo-
graphic surveillance; and the logistical supl ort required in counterin-
surgency operations in the Republic of Vietnam.

The 73d Aviation Company (AS) was employed in accordance with US Army
doctrine to support the II, III, and IV ARVN Corps, and the Target Research
and Analysis Center (TRAC), J-2 Section, Kiilitary Assistance Command Viet-
nami (IACV). The 73d was equipjed with six OV-1A (visual/photographic), two
OV-1B (SLAR), and four OV-1C (IR) aircraft.

Army Concept Team in Vietnam (ACTIV) project officers and evaluators
collected data from questionnaires, interviews, observation of operations,
and official records from 1 April to 29 June 1965.

During the evaluation period, the 73rd Aviation Company flew 2,643 con-

bat hours. No losses were attributed to enemy groundfire and aircraft were
struck by small arms fire on only 12 occasions.

The imagery generated by daylight photographic, SLIR,and IR surveillance
systems provided effective and tirnely information on Viet Cong activities.
For example, acting on information gathered in part by the 73d Aviation Com-
pany, one division executed a 7-day operation that netted 200 Viet Cong KIA,
48 captured, 76 suspects, and 372 weapons.

Table of Org-anization and Equipnient 1-128T (Modified) provided adequate
personnel and equipiaent to process and interpret acquired imagery. However,
the TOE was not adequate in other aspects, notably the nurber of mechanics
provided, for sustained support of counterinsurgency operations. A TOE is
recommended in annex H which, if implemented, should adequately support the
surveillance mdssion in the counterinsurgency environment of Vietnam.

Although logistical sup, ort received was generally good, the supply of
signal items was inadequate. The company was able to function effectively
only because of the large araount of spare parts supplied in advance of its
deployment.

CONFIDENTIAL
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B. OBJECTIVES AND MTHODS

1. Objective I - Tactical Employment

Describe the tactical employment of the 73d Aviation Company, in-
cluding the methods and procedures for furnishing the acquired data to in-
telligence staff agencies.

Methods for satipfying this objective were examination of company
records and SOP's, completion of questionnaires, interviews with unit per-
sonnel, and observation by evaluators, on the ground and during, flying mis-
sions.

2. Objective 2 - Airborne Surveillance

Determine the capability of the infrared, side looking airborne
radar, and day and night photographic surveillance systems to provide in-
formation on Viet Cong activities.

Methods for satisfying this objective were:

a) Imagery produced from infrared, SLAR, and conventional film was
evaluated and categorized for quality.

b) Information was recorded frcm mission debriefings to determine
the number of targets developed by type of sensor. Percentage
of the assigned targets covered per mission and any malfunctions
or failures of the sensor equipment encountered during the mis-
sion were also recorded.

c) Missions were flown by evaluators and their observations were
recorded.

d) Evaluators traced the flow of information from completion of a
mission, through the processing procedures, until dispatcTh to
the requesting agency.

e) Opinions of US staff and advisory personnel of units requesting
intelligence from 73d Aviation Company (AS) were polled.

f) The night photographic system could not be evaluated because of
insufficient data.

3. Objective 3 - Imaery' Interpretation

Determine the adequacy of personnel and equipment in the imagery
interpretation section to process and interpret acquired imagery rapidly.

2
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Kethods for satisfying this objcotive were continuous observat'on
and docwgentation of section operation and opinion polling or key personnel
and evaluators.

4. ObJcctive . . A-uacy o: TOE

DeterLine the adequacy of the Aviation Compari TOE 1-128T (Kodified)
in counterinsurgency operations.

Methods for satisfying this ohjuctive were exavination of coimpany
records, interviews with kcy -ersonnel, and observation.

5. Objective 5 - Logistics

Corpany. Docurment thc logistical suplort requirements of the 73d Aviation

Lethocs Lor satisfyinz t.lis objcctive were, in addition to the use
of questionnaircs, the sa.ue aE tiLose. Cor objective 4.

C. SU}D*L,4Y OF CC:;CLUSIO1:&S .,Lj ZCG1,.JTIS

The 73d Aviation Co3,pany (AS) functioned effectively, accomplished the
assigned surveillance r.,ission, and had a positive effect on the conduct of
tactical operations in Rav. Although the number and nix of OV-1 aircraft
were inadequate to i..eet all requirezents for reconnaissance and surveillance
in RVI', d.y photo, IA, and SLuR imagery were effective in providing infor-
L.ation on Viet Cong activities. Uight photography was not evaluated, as
only one rission was requested and flown.

Processirn, intex.rctation, and dissei ination of imagery .id inagery
infonation was ti;ely a.nd accurate, althouhji delays were encountered be-
cause of cori.-unication difficulties. lcrsonncl and equipment of the iragewy
interpretation (II) section wei'e adequa.tc in t.e perfornancc of their func..
tion.

Table of Crgaiozation and :c,_i: snt 1-12CT (Modified) was inadequate and
tVe addition o' one ot icer, one warý.ant o"ficcr and 29 enlisted ren was re-
quired. Around-tie-clock raintvn..nce -.ne increased inspection requirerents
necessitated a rlrdx uT oC 2.4 xcechlanici ecr aircraft for organizational
rkiinttu=ce, instead of the 2.C auLhorized, w1ich account, for sore o' the
additional pcrsonnel recorvrendeel. In certain arcas additional equipment was
needed. On the oth,,r hand, :zome TOU itens were in excess of conpany require-

Logistical su:. ort was g•enerally good. Irprovey,:erts in self-contained
navigational aid& ror OV-1D and GV-iC aircraft w.re reqTired, as was an

* adequate system, for corpass calibra'.ion.

3
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A US Army aviation company (aerial surveillance) organised in accord-
ance with the TOE presented in annex H should be employed in support of each
ARVN corps. The recomended TOE provides for three OV-IB (SLARY-and nine
OV-1C (IR .aircraft plus personnel and supporting equipment to sustain near
all-weather, day or night, visual, photographic# and electronic sensor su-
veillance of a corps area of influence.

The Infrared Detepting Set ANAJAS-4 should be modified to increase its
capability as an area search device, and clear-cut instructions are required
on the use of filters provided for the infrared detectors. Improved ground
auxiliary power equipment with sufficient power output is required to pro-
vide a preflight testing capability of electronic sensor equipment instal-
led in the OV-1 aircraft.

/
/
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ME. (C) INTRODUCTION

A. PURPOSE

The purpose of this project was to evaluate the 73d Aviation Company
(Aerial Surveillance) to determin'a tactical employment of the company;
adequacy of the organization and equipment; the effectiveness of infrared

(IR), side looking airborne radar (SLAR), daylight and night photographic
surveillance; adequacy of the imagery interpretation section and their
ability to interpret imagery rapidly; and the logistic support required
in counterinsurgency operations in the Republic of Vietnam (RVN).

B. BACKGROUND

Early in the counterinsurgency effort in Vietnam, daylight aerial recon-
naissance and surveillance by US and RVN military forces had been a signif-
icant deterrent to the Viet Cong in their preparation of ambushes. in their
conduct of resupply, and in their other types of operations. As a result,
the Viet Cong were forced to undertake military operations during the hours
of darkness.

In early 1964, the Commanding General, United States Army Support Com-
mand, Vietnam (CGUSASCV), now US Army, Vietnam (USARV), submitted a request
to Commander-in-Chief, United States Army Pacific (CINCUSARPAC) for two in-
frared-equipped OV-lC airplanes and augmentation of personnel for assignment
to the 23d Special Warfare Aviation Detachment (WAD) for the purpose of
satisfying an urgent operational requirement for airborne surveillance equip-
ment that would effectively detect insurgent activity during hours of dark-
ness. The Commander, US r4ilitary Assistance Command, Vietnam (COMUSMACV)
requested the Commander-in-Chief, Pacific (GINCPAC) to support the USASCV
request.

The Army Concept Team in Vietnam (ACTIV) was given the mission to under-
take an evaluation to determine the effectiveness of these infrared-equipped
aircraft in obtaining reliable information and to determine the future re-
ouirements for aerial infrared equipment in the RVN.

Meanwhile, CGUSASCV received information that a proposal to organize a
120-man unit equipped with 3 C)V-lB (SIAR) and 3 OV-IC (IR) aircraft, to-
gether with ground data link stations for deployment to RVN, was under con-
sideration in Department of the Army.

e On 13 August 1964, CIhCUSAHPAC received a message from DA which request-
ed concurrence in the deployment of this unit and also inquired about the
concept of employment and plan for absorbing the personnel into the current
authorized personnel ceiling.

5
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On 31 August 1964, COWJSH4CV notified CINCPAC of the concept of employ-
Lient and, at the same time, requested that the combination of three OV-iB's
aýd three OV-IC's be changed to two OV-IB's (SLAR) and four OV-IC's (33),
Commander-in-Chief, Pacific forwarded COLJSMACVts request to DA where it wSA
approved.

The 82d Aerial Surveillance and Target Acquisition (ASTA) Vetachment was
activated and designated as the unit to be deployed to the RVN., Before de-
ployment. it was attached to the S7d Airborne Division, Fort Bragg, North
Carolina, for organization, equipment, and training.

A conference was held at Headquarters, USARPAC from 6 to 10 October 1964
to recommend modifications to TOE 1-128T, Aviation Company (Aerial Surveil-
lance) in order to permit merging of the 23d SWAD and the 82d ASTA Detach-
ment.

These modifications of TOE 1-128T were subsequently approved and the TOE
was designated TOE 1-128T (Modified).

The 82d ASTA Detachment was redesignated the 4th ASTA Detachient and was
moved to the RVN during December 1964 where it joined the 23d &D,. Both
detachments were then organized into the 73d Aviation Company (Aerial Surveil-
lance), TOE 1-12ST (Modified), effective 26 December 1964. The 73d Aviation
Company (AS) became operational 10 January 1965.

Subsequent to the decision to organize the 73d Aviation Company (AS), DA
requested that the proposed ACTIV evaluation of aerial infrared equipment be
expanded to include the entire company. A new evaluation plan was submitted
on 24 November 1964 and was approved by CINCPAC on 12 March 1965.

The evaluation of the 73d Aviation Company (Aerial Surveillance) com-

menced I April 1965 and collection of data was completed on 29 June 1965.

C. SCOPE

1. Definition of the Project

The intent of this project was to provide an operational evaluation
of the US Army Aviation Company (Aerial Surveillance), TOE 1-128T (Modified)
in the counterinsurgency environment of Vietnam. Particular emphasis was
placed on:

a) Describing the tactical employment of the company, including the
methods and procedures of furnishing electronic sensor data to
intelligence staff agencies.

b) Determining the capability of the IR, SLAR, and day and night
photographic surveillance systems to provide information on Viet
Cong activities.

6
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c) Evaluating the adequacy of personnel and oquipment to process
bad interpret acquiree inagery.

d) EvaluatinM TOE 1-1286T (I'odified) to determim what changes
were required to make the company fully rceponsive in the
counterinsurgency envirormnt in Vietnarft.

e) Docmientirv, the loqistical support requirecents of the avia-
tion conpafy.

2. Sjary of Statistics

OV-1A OV-3.3 OV-lC

(Visnal Pboto.) (;R

Average nail-ber of aircraft
assigned 8 2 4

Average num'ber of Uission
ready, aircraft daily 5 1 2

Total f2rjrC hours !633. 371 616

Average m•onthly flight i-ours
per aircraft 67 62 53

Total target areas adsi-ned Ct60 213 628

Total target, areas surveyed 2466 187 460

Total mission hours 1477 306 483

Day 1468 6 75

flight 9 300 408

Instrument flijght hours 5 55 57

Total mision hourc over
target axea 3113 225 219

Dzy 1107 4 33

Night 6 221 186

Instr•ient flit hours I 44 29

N'.iber of targets of r.ilitamy
significance Unknown 2689 1789

7
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.3. Setting of tie Project

a. Envi rornment

The 73d Aviation Comparn (Aerial Surveillance) operated from
Vure Tau Airfield located approximately 41 miles southeast of Saigon,
Vietnam. Operational mirdsions were flown in the mountain, highlands coast-
al, and delta regions of VietnamL under all but the most severe weather
conditions. 4here physical environment had a significant effect on sur-
veillance operations, pertinent facts have been noted. Annex A contains
a discussion of the enemgy, weather, and terrain.

b. Military, Elements

Docu•entation of operations of the 73d Aviation Company (AS)
is the basis of this report. Data were also gathered from the following
units:

1) Target Research and Analysis Center (TRAC), MACV J2

2) YACV J3

3) US Advisory Elements II Corps

4) US Advisory Elements III Corps

5) US Advisory Elements IV Corps

6) 765th Transportation Battalion

7) 611th Transportation Company

8) 330th Transportation Company

c. Equipment

The OV-I aircraft, series A, Bp and C, was the standard air-
craft of the company. Other primary equipment was the AN/UAS-4 Aerial
Infrared System, AN/APS-94 (A) Side Looking Airborne Radar System, KS-61
Camera System, KA-60 Panoramic Camera System, and the Marconi Doppler
Flight Navigation System. (See annex C for detailed description of equip-
ment.)

d. Fission

The vmission of the 73d Aviation Company (Aerial Surveillance)
was to perform visual, photographic, and electronic reconnaissance and
surveillance in support or Republic of Vietnam counterinsurgency operations
as directed by WiCV J3.

8
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4. Definition of Terms

See annex F.

D. EVALUATION nESIGN

1. Methodology
Findings were based on results obtained from compilation and

analysis of quantitative data and collation of qualitative data.

a. Data Collection Methods

Data used in the preparation of this report were obtained
through:

1) Questionnaires designed to raco.r the significant events
of a mission from the initial ecquest to the final de-
briefing

2) Personal observation by ACqi. :vo ý ct officers and eval-
uators, including surveillai.x c zt:iors flown for tho
company by the evaluators

3) Data extracted from unit r-c-%rdz, reports, and summarl
that were transcribed on AC7:V forms specifically designed
for the evaluation

4) Interviews with key personr-' , o-briefing of crews, and
opinion samplings recorded ir, •u-•r'tive form.

b. Analysis Methods

The analysis of the collected w v,-s accomplished as fo1PA•;'

1) Careful screening and compar: ,u °if all questionnair,-
and reports were made

2) An opinion poll of the suppo1x,& units was made to de1;:-
mine whether or not infonaat on zrovided was useful to
the military operations

3) Imagery interpreters' opini.'i ., g-•arding quality of
acquired imagery were recorr!:-d on all imagery procesoed.
Comparisons of imagery acquL..'-• in Vietram to imagery
published in II handbooks wore *aae

9
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4 4) Analysis was made of factors such as mission reaction
times, tactics employed with various sensors and target
areas, comrunication procedures, timeliness, and the
validity of inforration acquired.

5) Quantitative data from dapige reports were tabulated and

the results sr•ir~i zoe.

2. Limitations and Variables

United States advisors, joint staffs, US Army Support Comrand,
and the 73d Aviation Company (AS) were directed to assist ACTIV evaluators
to the maximum extent permitted by the local combat situation. Data were
collected from surveillance missions in support of actual counterinsur-
genc operations and no missions were generated for the express purpose of
proaucing evaluation data.

a. Limitations

(1) Operational control exercised by Headquarters, US Military
Assistance Comiand, Vietnam.

(2) Operational support requested by supported units.

(3) Reliability of equipment.

b. Varieiles

(1)

(2) Condition of equipment.

(3) Enemy situation.

3. Support Requirements

Support requirements were provided as outlined in the evaluation
plan with the exception that one officer evaluator (NOS 64823, Aircraft
Maintenance) was provided by ACTIV and not from CONUS resources as plan-
ned. Permanently assigned ACTIV project officers and TDY personnel from
USASCV and CONUS acted as evalwators. Funds to support TDY personnel were
provided by the US Army Combat Developments Conmiand.

4. Time Schedule

a. 10 Jan 65 73d Aviation Company (AS) be-
came operational

b. 1 Feb to 13 Mar 65 Arrival of TDY personnel

10

CONFIDENTIAL



CONFIDENTIAL

c. 1 Lpr 65 ho 27 Jun 65 Batr colJection peAod

d. 1 Jul f5 to u Oct 63 Analysis of data and pre-
;al'ation of rport

CI T
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M. (C) DISCUSSION

A. OBJECTIVE 1 - TACTICAL &1PLOYMUNT

1. Comm&nd and Control

4hen organized in December 1964, the 73d Aviation Company was
assi,,ned to the 765th Transport-ition Battalion (Aircraft H4ainteniinoe and
4uppiy) loouted at Yung Tau, itepublic of Vietnam. The battalion commander
exercised command but operetional contr-A was vested in the i.y Aviation
Operations oections (IAZAb) of the Joiril, Operations Center (JOG), wehich
dirrc tea the 73d Aviation Company AS) on matters pertaining to alloca-
tion ard employment of OV-.ý aircraft.

On 15 April 1965 the 73d ,vidtion Company (,LS) wac released frcm
as.igunmnt to the 70jth Transportation BattAlion and reki3signed to the
UW Az..y Aviation Group (Provision..l) Vietnam. Although the group command-

er acjuired command, operational control remained with AAM), and, though
cotinued to a'eceive administrative and logistic support from the 7b5th.
Comm. nd and control org•nization is shown in figure 2.

Sr Adv U b Aý, U AAUI., jJOGC
.II Corps Ji - C•omanV

2L.A Sr Adv USA Avn Gp •

2dAHVN• Divi (Prov) Vietnam"

" Avn Co ( J65)"

r7 lt 'ream ... Command
7dAVn .. operation-l control

(-)_ command less opera-
tional control

(U) FIGURE 2. Command and control.
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2. Deployment

The 73d Aviation Company was located at Vung Tau airfield, 41
miles southeast of Saigon. The airfield was operated and maintained by
tbh 765th Transportation Battalion (AMIS). The location proved to be
adequate in relation to the surveillance requirfnents which had to be
supported. Facilities available included:

a) Direct support maintenance

b) General support maintenance

c) Hangar space and parking facilities

d) Ground control approach

e) Non-directional radio beacon

f) On-post housing (enlisted only)

g) Three pierced steel planking runways, the longest of
which was 5,900 feet plus overruns.

Thirteen imagery interpreters, four photo processing personnel,
and one generator operator assigned to the 73d Aviation Company were
detailed for duty with the Target Research and Analysis Center (TRAC),
MACV J2 with duty station at Tan Son Nhut Airfield, Saigon. One officer
was also placed on duty with TRAC as 73d Aviation Company liaison officer
to coordinate mission requests and assist imagery interpreters in mission
planning. (See figure 3.) In addition, the 73d supported TRAC with two
M-292 expansible vans and one ES-29 photo lab.

The AAOS directed the 73d Aviation Company to support the II Corps
with two OV-JA aircraft daily as the first priority mission of visual
sureillance. The senior advisor of II Corps re-allocated these two air-
craft to operational control of the 22d ARVN Division at Qui Nhon3 some
260 nautical miles north of Vung Tau. In order to be responsive to the
needs of the 22d Division G2 advisor# the commanding officer, 73d Avia-
tion Company, arranged to base two aircraft with necessary support at the
Qai Nhon Airfield. As a consequence, 2 aircraft, 2 crews, 10 enlisted
men, a photo dark room, and 1 AN/GRC-46 radio teletype were in a detached
status throughout the evaluation. However, the aircraft and crews were
rotated every 2 weeks.

One officer was stationed at Can Tho, IV Corps Headquarters to
provide necessary liaison and assistance in mission requests fcor aerial
surveillance.

3IA
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1 Flt Team.
2 OV-1A u

1 U4/TFQ-7

1., Personnel
2 M-292 Vans
1 ES-29
1 AN/VEC-1O :ýui NHGICN

'73d Ovn Co (AS)
*6 OV-lA's

* 2 OV-1B's
* 4 OV-lC's

2 AN/TkQ-1' I

* ~2 A14/TFQ-'7'a

1 L 0 noe u t )

*Includes two OV-1A float aLx craft

*(U) FIGURE 3. Deplo~ant.
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1. Mission Rea~dv A'ti'*rft '-.'-;

The 73d Aviaticn Compary (AS) had the following aircraft assigned
under TOE 1-128T (Modified): .

a) 6oV-lAv "

b) 2OV-1B's,;

0 4) OV-;C's

The 611th Transportation Company (DS) issued two OV-IA float air-
craft to the 73d'Avn Co.raking eigt' OV-3A aircraft available to support
the visual and jýkotographic spveiýlance mission. No float OV-IB or..OV-lC,
aircraft were available i±n-RVN.

The overal" aircraft mission-ready rate was 72.8 percent. The
number of aircraft available for aerial surveillance during April, May,and June are "ndicated in figure J.

4 :�. Average Number :Aircraft AvailableAircraft Assigned i . J 9-Daye

8 oV-l&s 5 5.4 6.2 5.9 5.8
2 OV-IB's 1.5 1.4' 1.7 1.5

4 OV-lC's'(3 OV-1C's after 3.3 3.4 1.9 2.9
.•9 June)

"(C) FIGURE 4. Mission-ready aircraft.

Even though the average number or OV-lA aircra:.. mission-ready

for visual and photographic surveillance was 5.8v only four aircraft were
, normally used. The staning operating procedure of the 73d Avn Co was
to use two-flight teams of'two aircraft for all visual and photo missions.
One flight team supported the II. Corps (22d ARVN Division) daily ile
the remaining aircraft were used to .suWort the requirements of the IV
Corps (7th, 9th, and 21st ARVN Diyisjbns). Series OV-1A aircraft support-
ing missions for the IV Corps would normally leave Vung Tau at first light
and returhf ar~ufd i16n df the 6&e day... Anf afternoon flight team was then
dispatchedand. wuld.,.remain i-ntbe IV Corps area until darkness.

Although an average of, 1.5 OV-lB aircraft were mission-ready
daily, one aircraft Q"isWed-foi SLAR missions during-a 24-hour period.
When available, the other sircraft was used for SLAR mission backup sup-
port.

The daily average of 2.9 nisason-ready OV-1C aircraft"normally
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provided two aircraft to accomplish preplanned infrared sur'reillancej.
When an irinediate mission request was generated and approved# TRAC di-n
meted aircraft from preplannod missions. 

'
4. Communications

The telephone was the only means of electrical cosmmmication be.i,
tavee the headquarters of the 73d Avn Co and supported units. Each tele-
phone transmission was required to go through three military switchboards#
'with the exception of those to TRAC where only two were r-equired. Circuits
were often overloaded and prolonged delays were frequent.

The two AN/GRC-46 radio teletype sets provided for camnunima-
tions between the oompa~r and the supported units were inadequate during the
evaluation. Distances between the 73d Avn Co and flight teamas at Qui.
Mlion was 260 ýdles, wel-. beyond the range of these radios. As a result,
the telephone was used for conemunication even though much difficulty was
experienced. A telephone traffic diagram is shown in figure 5.
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The 73d Avn Co did not, operate in an intelligence or air request
net. P4ircraft, while airborne, operated in the supported unit's FM com-
mand. ne.t.

5. Mission Request Channels

Mission request channels and priorities were controlled .by the
AAOSj, JOC Branch, J3 MACV. Using units employed two different channels
for aerial surveillance requests depending on the type of surveillance
mission desired.

a. Visual/Photo

Priorities for visual and photographic surveillance missions
flown by the 73d Aviation Compary (AS) were:

1) First Priority - IT Corps (22d Div)

2) Second Priority - IV Corps

3) Third Priority - III Corps

4) Fourth Priority - TRAC

(1) First. Priority - II Corps (22d ARVI Div)

Daily persootal liaison maintained between the US Army
G2 advisor, 22d ARVIN Division, and the 73d flight team leader, both of
whom were located at Qui Mhons minimized communication and administrative
problems. All preplanned" and ii.,mediate mission requests :from other II
Corps units, including II Corps headquarters, were coordinated with the
US Army G2 advisor, 22d ARVN Division.

(2) Second Priority - IV Corps

The divisions of IV Corps (7th, 9th, and 21st ARVN) re-
quested surveillance missions through the corps COC. The 73d Avn Co
liaison officer (at corps COC) received the mission requests and, after
consolidation, passed them to the 73d Avn Co. 'Mien conflicts arose be-
cause of lack of aircraft or when the tactical situation demanded a con-
centrated surveillance effort in one particular area, the US Army G2
advisor, IV Corps established priorities for units within the corps.

Preplanned and inmiediate mission requests flowed through
the same channels. However, the IV Corps units had the authority to con-
tact the 73d Avn Co directly for immediate visual and photo missions.

18
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(3) ThLrd Priority - III Corps

The US Am-y G2 advisors III Corps, contacted the 73d Avn
Co with all mission requests frorm III Corps units.

(4) Fourth Priority - TRAC

t dAll mission requests originating in TRtC wee given to

the 73d Ovn Co liaison officer on duty with the TRAC and he telephoned
the requests to his company. (See figure 6.)

nI Corps III Corps VCrs TC

lF'
22d Di'v

Flt Team request.
73d Avn Co channels

(U) FIGURE 6. Visual and photo mission request channels. -

b. IR and SIA1

(1) First Priority - TI&C

The TRAC operations officer decided which target areas
were to be surveyed each day and then notified the 73d Avn Co liaison
officer on duty at TRAC. !tie liaison otficer assisted in planning and
scheduling missions and forwarded the requirements to the 73d &vn Co.

(2) Second Friority - III Corps

All units in III Corps were required to submit mission
requests to the US Army G2 advisor, III Corps, who forwarded them to TRAC
for final approval.

(3) Third Priority - IV Corps

The IV Corps employed the same method as III Corps. (Seefigure 7.)
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II orppII C~o~pe IV~op

EE 5 11 .--- , .1 .x• Hi.Jspnz. e

4Missign, requepiý
73doAvn channels

(U) FIGURE 7. Infrared and SLIR rission request channels.

-" 6. Otegational grocedures

The 73d Avn Co received mission requests primarily from two
sources: visual/photo mission requests came from the company liaison
officer with IV Corps and electronic sensor surveillance requests came-
from the company liaison officer with thc TR-AC.

a. Mission Scheduling

Preplanned mission reqaests received at the 73d Avn Co were
held and consolidated with other requests. .,,en all requests had been
received they were assigned to survei'il.ano platoon commanders, who des-
ignated the flight crews for the rission0  The operations officer then
assigned mission-ready aiirraft to flinht crews.

All mission requests for LQ/zLkR target areas were plotted on
maps. The imagery interpretation sectLon prepared pilot traces of SLA
target areas on overlays from 1:250,O0C arid IR target areas on overlays
of 1:50,000. The flight operations Ch" a p lotted all assigned visual/
photo target areas on a large 1:500,CCC0 Eeneral briefing map. deather
information was kept current and was posted in the operations office
where it was readily available to all av-iaors.

Immediate mission requests were processed in the same man-
ner as were preplanned missions. Howe'Jeze prompt action was taken to
satisfy irmediate missions whon aircr2ft were available.

20
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b. Briefirs

(1) General Briefing

In a briefing held for aviators at 0700 hours each day,
the intelligence officer discussed the current enemy situation as it ex-
isted in III and IV Corps and pointed out all known changes of Viet Cong
unit locations. Also during this briefing, the company commander, opera-
tions officer, and maintenance officer discussed various subjects of in-?
terest that would affect accomplishment of overall tact cal missions.
No specific mission was discussed.

(2) Visual/Photo Briefing

Upon receipt of mdsion requirements the designated
flight team leader studied the assigned target areas and briefed his
dn gm and the observers on the missions to be flown. The following
was discussedI

a) Target area descriptions and locations

b) Scale of photographs requested
c) Sequence of target areas to be surveyed

d) Direction of flight over target areas

e) Altitudes to be flown over each target area

f) Units to receive inflight spot reports

g) Tactical F71 radio frequencies to be used

h) Flight following FM and UHF radio frequencies

i) -.1eather forecast

3) Desired position of the wingman in relation
to thc! flight leader during the missions

k) Refueling schedule and airfields to be used

1) &,ergency. procedures

Aviators were generally familiar with the area and
enemy situation from repeatedly flying surveillance missions over the
areas and, thus, detailed rIssion briefings on procedures, radio fre-
quencies, terrain, and enemy indicators were not usually required.
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(3) IR/SLAR Briefing

The intelligence officer or an imagery interpreter
briefed IR and SIAR aviators on the mission requirements 3 to 6 hours
prior to scheduled takeoff. Each aviator was given an overlay showing
the target area to be surveyed,

The following mission informtation was provided:

a) Sensor to be employed

b) General period of flight (day or night)

c) Range and range delay settings (S=AR)

d) Channels to be used (IR)

e) Altitude over target areas (IR)

f) Coordinates of target area boundaries

g) Coordinates designating flight path (SUtR)

h) Nature of targets in areas

i) Time over target areas

J) Place where imagery was to be delivered for
processing

k) Requestors' target numbers

1) Special instructions - requestors' call signs
and frequencies and inflight spot report in-
structions.

c. Mission Flight Planning

Visual, photographic and SLAR surveillance mission flight
planning was not difficult ibut IR mission flight planning was more de-
tailed and about •both~a was required to plan each flight.

(1) Vis ual/Photo"'.

The flighet team leader determined the sequence of tar-
gets to be surveyed, the tipme, direction, and altitudes to be flown over
each, and the position of the wingman in relation to the flight team
leader for each target area. The last target area to be surveyed was
selected to be near an airtield where refueling facilities were available.
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It was also deterndoned which aviator would rake in-flight spot reports
- to the supported units.

(2)
The II section plotted al] tarq(t areas ar. desir.d

fli;jht pathks on an overlay to 4 m..lc of 1t250,000 -,hich was ucee by
the --iator who transferred Lhi infor;&tion to an aeronautical chart
f1iho.;inZ ;h" avtihable ground navi-atioral aids.

After obtainiriV weather inforriation the aviator deter-
3.-ned headings an2 ground speed. for each leg of the planned flight path..

ihc altitudes flown were those recorended by whe nanufacturer of the
-- 1 -- 'M 0 as, foi.ows:

&Bat Altitiide (Absolute)

.•25 Io 7,003 ft

50 km 10,000 ft

C90 ji, 14,000 ft

iNssion plar.,mni or &IAR was the same as for other types
of .is-sicns, except when tarr-eL areas wers in L'ountain.us te: rain. ,.hen
radar ",,aukin by mountains was a factor, c-etailed flight plandng was re-
q~air<cd

The I.ý section aviators initially reqdired approxivately
22 hours to p.1an an Li surveil.ace jA.ission but, wiIh ez.perience, this
was reduced to about 1 hour.

Not only was precise ravigation requiredc to position the
Ii sensor over bhc tar,.et areas but the lirIted area of coverage afforded
by the 80 degree scan angle of the A,/AAS-)4 std the low altitudes flown

(below 2000 feet absolute) required detailea flight planning. and a high-
Iy accurate navigL ion sB'ster'.

Host navigation was accomplished using the self-contain-
ed do.pjler radar navigatcr. Boundaries of t1l target areas were plotted:
or. a 1:250,000 clirt and a 1:50,000 rap. •an-inade and rAtural terrain
featurns th-,at, wo'•ud appear near target zreas on the terrain display scopes
were selected as check points and plotted an the chart and map. Doppler
coordlkatcs were then coi..pit•.cd for each target area and check point.

23

CONFIDENTIAL
__ _ _



CONFIDENTIAL:

d. Navigatic,• Procedures

Navigation procedures varied, depending on the type of sur-
veillance mission flown. Visual and daylight photographic surveillance
primarily used pilotage. Infrared and SIAR missions frequently conduct-
ed during periods of reduced visibility used a combination of all avail-
able means and methods of navigation.

(1) Visual and Daylight Photographic Surveillance

Most of the aviators in the visual/photo platoon were
familiar with the operational areas. Rivers, islands, villages, and
the varying coast line prcovided identifiable land marks easily correlated
with maps and aeronautical charts, and determination of position was
possible by map and chart inspection. hihen target areas were located in
a section of the country where identifiable landmarks were limited, the
nearest identifia~le 1andmrk was relected as an initial point and dead
reckoning navigation procedures were used from that point to the target
area.

1iMhen haze, smoke, or clouds limited visibility, non-
directional raedl bdacons and dead reckoning were used to position air-
craft over the target area. Once over the target area the aviators ad-
justed their altitude to that required for the particular surveillance
mission.

(2) 'SAR

Aircraft equipped with SIAR were capable of performing
surveillance in all but the most nevere weather and frequently flew sur-
veillance missions under conditions calling for use of instrument flight
rules (IFR). The Saigon visual omni range (VOR) and various low fre-
quency radio beacons were used in conjunction with dead reckoning and
pilotage. Since SLAR missions were conducted at high altitudes (7,000 to
14,000 feet), radio line-of-sight between the aircraft and ground-based
electronic navigation aids was usually maintained.

(3) I

Aviators relied principally on the doppler radar naviga-
tor for navigation information. In addition, other methods such as
ground-based ra'.io navigation aids, pilotage, and dead reckoning were used.

e. Tad*lca

The inherent difference in SIAR, IR, and photographic sur-
veillance equipment required that the surveillance platoons develop var-
ied tactics and techniques to provide information in minimum time and with
the least risk.
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(1) Visual/Photo

Visual and phott, missions were flown dlring daylight
hours using flight tear, of two e-rcraft each. The flight team leader
and his wingman flew in a loose ijrmation that allowed freedom for quick
maneuvers and mutual support ia surveying target areas. Each mission
was accomplished by making the mirimum number of passes over the targe
area and# when possible, it was made with one pass to achieve surprise.

(2) SUAR

The absence of enemy air power and large caliber anti-
aircraft weapons permitted the SLIR equipped aircraft to accomplish sur-
veillance missions without developing complex tactics and techniques.
The ability to operatP at night at high altitudes and in marginal weath-
er were factors that contributed to the successful conduct of SIAR sur-
veillance missions. Missions were conducted by single aircraft.

The size of target areas surveyed by SIAR-equipped air-
craCft werft•arge (average size, 19,618 square kilometers). In order to
provIde 'usable imagery, the pilot was required to maintain altitude and
heading control. The installed automatic pilot (AS-12) was used exten-
sively for this purpose and was consieered essential to help obtain good
quali ty imagery.

(3)111.

Night infrared surveillance missions were conducted over
area targets by single aircraft. Altitudes could not be varied greatly
because of airborne IR system limitations and the scale of imagery de-
sired. Navigation lights were extinguished to reduce detection and vul-
nerability of the aircraft to small arms fire.

f. Tecbniques

-lie techniques of raneuver used over assigned target areas
depended on individual aviator preference and variables of time of day,
weather, enemy capabilities, size of target areas, terrain, and type of
sensor employed.

(1) V•isual and Photo

Visual surveillance missions permitted the aviators more
* latitude in selecting techniques and flight patterns than did other types

oi surveillance. Th. techniques used for photographic surveillance were
ssimilar to those employed for visual surveillance, as most photo target

* areas were taken under surveillance simultaneously by two aircraft. The
Slead aircraft employed the photographic sensor (KM-61A) and flew at the

altitude required to provide the desired scale factor. Vertical phtos
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with the 0-.A1A required mor passes over the target for adequate cover-
age. Normafl• however, one or two ýarget passes would provide complete
coverage of the average 1.5 square kilometer photo target area. The sec-
ond aircraft maintained a position above and behind and on occasion would
employ the KA-60 camera to obtain oblique area coverage.

Over 75 percent of the surveillance acconplished with
the KU-60 or KS-61A carnras was obtained while flying between 500 and 1500
feet absolute altitude. Percentage relationships pertaining to the type
of patterns and the altitudes flown over photographic target areas, by
sensor type, are shown in figures 8 and 9.

Eultiple Multiple
Type of Single Parallel Random Triangular
Surveillance Lass Passes Passes Courses Other

Visual 6.9 20.2 70.8 1.9 .2

KS-61A 51.9 30.1 15.5 2.5

KA-60 73.6 13.2 13.2 - -

SLAR 55.6 33.6 7.2 2.5 1.i

IR 10.4 53.2 36.0 .2 .2

All values show percent of use in target areas within sensor cate-
gory.

(C) FIGURE 8. Surveillance pattern usage compared with type of sensor

employed.

Altitude in Feet, Absolute

Type of 0 51 101 201 501 1001 1501 2001 5001
Surveil- to to to to to to to to to Over
lance 50 100 200 500 1000 1500 2000 00 7000 Z000

Visual 12.0 - .9 3.8 22.2 45.4 13.9 .9 .9 -

KS-61A - - 2.3 9.1 13.6 50.0 20.4 2.3 2.3 -

KA-60 - - - 7.6 38.5 38.5 15.4 - - -

SL - - - - - .1 99.9

2R . . . . 2.0 23.0 69.6 5.4 - -

Climbs and decents disregarded. All vrlues show percent of time over
target areas within seni.or category.

(C) FIGURE 9. Surveillance altitudes compared with type of sensor employed.

26

CONFIDENTIAL



I CONFIDENTIAL

Typical flioht patterns used for the various types of
targets and target areas taken unde? visual and photographic surveillance
are shown in annex Bo

g. In-flight Spot Reports

(1) Visual

Flight crews performing visual surveillance made 251
spot reports to supported units during the evaluation, most of which were
made over the FM tactical radio to division G2 advisors. Whenever FM
radio contact over the units' comand net could not be established, air-
craft landed at the nearest airfield and a spot report was made by tele-
phone. Negative information wari included with the in-flight spot reports.

(2) SIAR

The frequency of SLAR reports increased as techniques
and procedures were developed for coordinating immediate actions against
Viet Cong night activity (figure 10). Armed helicopters# fighter-bombers,
and flare illumination aircraft were placed on standby status to react
prouiptly to targets of opportunity identified by the electronic sensors.

The inflight techniques required to provide accurate tar-
get data from SIAR surveillance were less demanding than from IR because of"
the relatively large field of view and the manner in which imagery was
presented. It was possible to compute and report target position in 6-
digit UTM coordinates by use of the RO-166 Recorder-Processer-Viewer.
The R0-166 allowed direct, long-term viewing of the processed imagery, by
the aircrew and permitted target locations to be plotted directly on a
map and rechecked for accuracy without reference to a navigational aid.

No, 100
of 90
reports 8070 X - Visual

60
50 A I- SLUR
4030 O
10

1-30 Apr 1-31 May 1-29 Jun

(C) FIGURE 10. Spot report summary.

Inflight spot reports associated with IR surveillance
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were made on seven occasions. Techniques for providing coordinates of
significant IR emissions on a real-time basis were not developed by the
company. (See objective 2,)

h& Debriefings and Reports

Crew members were debriefed at the end of each f-light. -The
information obtained was recorded and used to provide requesting units
with pertinent information.

7. Information Dissemination - Methods and Procedures

Several procedures were required to disseminate information ob-
tained from aerial surveillance missions. These were governed by the
mission request priority system previously discussed and the communica-
tions system used.

Immediate Photo Intelligence Reports (IPIR) on IR and SIAR
imagery were either written directly at the TRAC or were written at Vung
Tau and then given to the TRAC for dissemination. Normal distribution
of IPIR's by the TRAC was made to the following:

a) J2 High Command (AMW)

b) J2 MACV

c) G2 appropriate corps

d) G2•, requestor other than corps

e) N2,9 Naval Advisor Group (water results only)

f) Division intelligence officer, 2d Air Division (USAF)

g) CO, 73d Aviation Company

h) TRAC Research Branch

i) :File

a. Visual Surveillance

In-Flight spot reports were made to the supported division
G2 advisor over the' division FYM cormand net. Even though an in-flight or
telephonic spot report had been mades the flight crews were required, at
the termination of each flight, to complete a standard 73d Avn Co debrief-
ing form. This form was completed in duplicate, one copy dispatched to
the supported unit, and the other filed.
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b. Photographic Surveillance

On missions flown for IV Corps, photographic prints, a com-

pleted debriefing report, and an overlay plot were delivered to the IV
Corps air traffic coordinating officer (ATCO) the day after the mission
was flown. The ATCO then delivered the nissi.cn results to the requesting
unit by helicopter.

Results of missions flown for the 22d ARVN Division were hand-
carried by the fligb• team leader to the division G2 advisor immediately
after processing. The division G2 advisor debriefed the flight team avia-
tors at the time the photos were received. All photos processed at Qdi
Nhon were interpreted by the photo interpretation section with the 22d
Division.

During the evaluation there were no iuzediate photo ,cissions
requested for divisions of IV Corps. However, the procedure used by the
73d Avn Co prior to the evaluation was to process the photos, make an
overlay plot, and air-deliver the plot, debriefing report, and rhotos the
savie day the mission was flown. Since none of the divisions in IV Corps
had adequate airfields close to division headquarters a photo drop was
r1ade using the message drop port of the OV-lA.

c. SLAR Surveillance

There were two recorder heads available for the AN/APS-94A
SLui. Aien using the RC-225 recorder the exposed film had to be develop-
ed and dried in a photo darkroom. .hen the M0-166; was used the exposed
film was developed and viewed while airborne andiafter landing, the film
was washedS dried, and interpreted.

Initially, the RO-225 recorder was used with the SIAR. Since
most SLiR flights teriinated at Vung Tau, film processing and interpreta-
tion was conducted there and IFL's were telephoned to the TMIC, which in
turn relayed the information to the unit intelligence staff agencies con-
cerned. These reports were flown to THAC for further analysis later that
sam.e day.

Shortly after the 7Jd Ami Co was organized, the SLAR opera-
tors were given additional training on the installation and use of the
X0-166 Recorder-Processor-Viewer. .iith the use of the RO-166, film was
processed and viewed, and moving targets were plotted and reported to
ap'propriate unit staff intelligence agencies while the aircraft was air-
borne, At the teraination of the flight the processed film was inter-
preted and an irx-.ediate report nade to the TRAC. The average time from
landing to the time this information was telephoned to the appropriate
headquarters by T&C was 2 hours and 27 rdnutes.
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do M. Surveillance

Normall•#,IR flights terminate• at Tan Son Nhut Airfield. Ex-
posed film wai delivered to the -TRC where it was processed and interpret-
ed. The flight crews-were debriefed while the film, was being 'developed,
washed# and dried. After completing the interpretations an i-mediate photo
interpretation report-was made to the appropriate unit staff intelligence
agencies. The averagi elapsed time from landing to the completion of the
telephonic report was 2 hours and 48 minutes.

e. Responsiveness

Intelligence information which resulted from all aerial sur-
veillance missions was provided on a timely basis tc responsible agencies
(TRAC) and coDU ands but there were times when any. units (below corps
level) did not receive information acquired by IR and SLUI until several
hours aiter intelligence was developed. (See objective 3.)

8. Tain

The personnel of the 73d Avn Co were generalV capable of perform-
ing their assigned tasks without additional trainingi However, a few in-
adequacies in training and experience of aviators and electronic sensor
and doppler radar maintenance persomnel were found.

a. Aviators

(1) Low-Level Navigation

Accurate low-level navigation during periods of restricted
visibility was a definite requirement for providing 100 percent coverage
of assigned IR target areas. During the initial period or operations it
was found that aviators had difficulty in achieving the required coverage
of infrared target areas. These areas were usually located in flat ter-
rain covered with heavy jungle vegetation. Prominent land marks were not
visible at night and groimd electronic navigation aids could not be relied
on because of their distant location and the low altitudes at which the
missions were flown. Detailed flight planning was necessary before each
flight in order to plot check points that could be identified on the IR
terrain display scopes and to determine the type of patterns to be flown
within the target areas. The consensus of opirion among evaluators and
73d AOn Co aviators was that training in this area should receive more

emphasis in CONUS.

During most of the evaluation period, only six qualified
aviators were assigned to undertake IR surveillance missions. However,
during the last half of the evaluations three additional US Almy Combat
Surveillance School trained aviators were available.. These newly assign-
ed aviators required 15 hours training in night low-level navigation and
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15 hours of ground school on doppler navigation and the Th system be-
fore they were considered ready to undertake missions& Four aviators
received operational qualification in the use of the doppler naviga-
tion system.

(2) Cross-Training Requirements

Cross-training from one series of OVr- aircraft to
another as they were configured for the evaluation required the follow-
ing number of hours of training:

Aircraft Type Cross-Training Required

FMiylt hours ground hours

OV-lA 1 to 15 (gunnery) 8 (aranent)

OV-IB 3 (SL'R) 5 (SIAR theory and opn)

0V-lC 10 to 15 (Doppler and 15 (Doppler and IR'opn)
I opn)

(3) Experience Level

The experience level, as of 1 April 1965, of the OV-I
aviators was as follows:

Total Fixed-WinW Time OV-I Time -! Combat Flight Time

No. of No. of No. of
Hours Aviators -Hours Aviators Hours Aviator

0 to 500 2 101 to 200 3 0 to 50 1

501 to 1000 5 201 to 300 9 1 to 100 5

1001 to 1500 10 301 to 400 9 101 to 150 7

1501 to 2000 1 401 to5 00 1 151 to 200 3

Over 2000 4 201to 250 5

251 to 300 1

The company SOP required newly assigned aviators to fly
two operatioal .missions with an experienced aviator before being assign,-
ed sole responsibility for surveillance missions. In the case of visual
and photo missions, the tean leader was the experienced aviator and the
newly assigned aviator flew as wingman, Infrared and SLAR missions were
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conducted with an experienced aviator as copilot ,ad operator during
visual flightse while the newly assigned aviator piloted the aircraft.

During the evaluation, the average flight hours per
aviator were 43.7 hours for April, 38.9 hours for May, and 38.8 hours for
June. Ie

b. Electronic Sensor Operators

All sensor operators had to be capable in reading maps rapid-
ly and accurately. Additionally, they had to be capable of plotting IR
emissions and radar returns as they appeared in the IR terrain display
scopes and on the processed film as it appeared in the viewer of the D0-166

Recorder-Processor-Viewer. Problems associated with in-flight plotting
of emissions and radar target returns were:

1) Small work area in cockpit and lack of free movement
caused by various parachute and seat harnesses.

2) Converting doppler coordinates to map grid coordinates.

3) Infrared emissions were visible for only a few seconds
and the operator was required to shift his vision from
the display scopes to the doppler computer to determine
cnordinates and then back to plot the emissions on a
map. During this time other important emissions might
well go unseen.

4) To prevent light from shiung iii the aviator's eyes at
night, the terrain display scopes were shielded and in-
conveniently placed for the already occupied pilot to
see them, and he could not readily assist the operator.

Side looking airborne radar operators required additional
training in maintenance and use of the H0-166 Recorder-Processor-Viewer.
Installation and operator maintenance training was supervised by the fac-
tory representative.

c. Imagery Interpreters

See objective 3 for details on imagery interpreters.

d. On-The-Job Training

On-the-job training was used effectively by the 73d Avn Co.
The early ETM of sensor operators necessitated on-the-job training cf
other personnel to provide operators. Two 11 sensor operators were train-
ed successfully in this manner during the evaluation. One additional IR
operator had been similarly trained before the evaluation.
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9. Vulnerability•j''

Viet Cong small3 arms fire had no significant effect on 0V-1 air-
craft operations. A total of 2,643 hours were flown in OV-1 aircraft
from 1 April to 29 June 1965. There were no known losses of OV-I aircraft

S~due to enemy action. Twelve aircraft were hit with eighteen rounds. See
annex B for hit data*

Estimated .30 caliber small arms fire damage rewLIted in aircraft
being grounded for sheetmetal work for a total of 31 out of 1260 aircraft
days, One OV-1C was hit withtwo estimated .50 caliber rounds while on a
night mission and considerable damage was sustained. Although the air-
craft landed without incident.. it was out of service for 30 days.

All aircraft hits were received at 2000 feet absolute altitude
or lower., as shown in figure ll. '

Oý500 feet 500-1000 feet .i000-I•00 feet I1500-20OO feet

OV-IA 0 7 2 1

OV-IB 0 0 0 0

i V-O0 0 0 2

,•(U) FIGURE 3.1. Aircraft hit data.

SOne OV`-IC aircraft failed to return from a night infrared mis-: -.
sion andp despite an intensive search.. was never found. 'Both •S

S~crew members are listed as missing. Although the cause of disappearance
Sof the aircraft could not be determineds it is not listed as a ground-

fire loss. One known casualty occurred when an aviator was slightly wound-
! ed in the check by a piece of flying plexiglass. He was given medical
• treatment and returned to duty the same day.

I I0, Supplemental Information
a. Visual Surveillance

!i The visual surveillance capability provided by OV-1A aircraft
had been evaluated in Vietnam by ACTIV on two previous occasions and find-

I ~ings presented in the reports ',Mohawk Aircraft in the Target Acquisition
S~ Role,, (U)j 1 February 1964., and "Employment of OV-I (Mohawk) Aircraft in

Supr of Coanterinsurgency Operations" (U)., 25 may 1963.

I During the present evaluation., nearly all of the visual sur-

veillance missions were flown in support of the 7thj, 9ths and 21st Divi-
I ~sions in the ARVN IV Corps and the 22d Division in the ARVN In Corps. A
I few missions were flown in support of the 5t.11 Special Forces Group in the
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III Corps area and TRAC. Visual target areas were surveyed as shown in

figure 12.

Mission II Cors LV Corps Other

Preplanned 360 1419 12.

Immediate 107 152 2

Targets of Opportunity 4 65 -

(C) .FIGURE 12, Visual target area summary.

(1) Mission Aborts

Of a total of 2052 visual target area missions assigned,
249 or 12.1 percent were aborted. Adverse weather conditions over the
target area and aircraft malfurction accounted for 69.1 percent of all
aborts.

(2) Target Indicators

•1hen possible the irtellilence value of target indica-
ttors for each visual target area was determined and a composite assess-
ment of the indicators made. Personnel, sampans, fortifications, and
structures, in that order, were most frequently reported. Normal activity
(36.8 percent) and unusual activity (35.2 percent) occurred about equally.
In 4.2 percent of the target areas no indication of activity was observed
and the iture of activity in 23.8 percent of the target areas could not
be determined. It should be noted that in each target area, group sight-
ings of any one category were recorded as one sighting. (See figure 13.)

b. Aircraft Armament

The six authorized and two float OV-IA aircraft were equip-
ped with 2.75-inch rockets and caliber .50 machineguns to provide a sup-
pressive fire capability. Armed aircraft were normally employed in pairs
andwhen suppressive fires were requested, both aircraft participated.

Each aircraft normally carried one of the following armament
loads:

1) Lpad A - Two XK-14 systems (750 rounds of caliber .50
each) and 2 IAU-32 systems (7 rounds of WP rockets each,

normally used for target marking)

2) Load B - Two IAU-3 systems (18 rounds of HE rockets each)
and 2 IAU-32 systems.
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SArea

Catlgory Sightings b," Area

Personnel -184 (32.9%)

Animals 76 (02.1%)

Unidentifiable Objects 2 (00.1%)

Construction 40 (01.O%)

Vehicles 41 (01.1%)

Supplies 24 (00.7%)

Junks or Ships 39 (01.1%)

Sampans 919 (25.5%)

Structures 299 (08.3%)

Fortifications 465 (12.9,)

Camouflage 97 (02.7%)

Other- 421 (11.5%)

(U) FIGURE 13. Categories of visual surveillance missions.

- hen defensive firepower was required during visual photo

missiOnso mutually supporting fire was delivered. Existing rules of
engagement prohibited firing upon suspected VC mn1em they Ifire first and then
only after the ARVN observer on board verified that the incoming fire was
enemy. This was strictly enforced by the company commander.

Armed OV-IA aircraft were used to escort OV-1C aircraft on
daylight IR missions in II Corps area. The airspeed differential be-
teen the two aircraft required the OV-IC to decrease its speed by about
2U knots. This decrease in speed of the sensor aircraft was consideredI to be insignificant compared to the protection provided by the escort.

Aviators unanimously agreed that an aggressive use of defen-
sive firepower insured that missions were successfully accomplished.
The retalitory capability of the armed aircraft allowed the airc:tft to
fly longer and remain longer in pr:ime target areas with greater safety.
As a result, positive and more detailed information was obtained from
areas in which suppressive fite.was used.
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c. Alert Aircraft

S~The Vung Tau Airfield commander required two armed.OV-1Ak air-
i ~craft with flight crews# in addition to other aircraftp to sandby during
1 the hours of darkness to defend the airfield against-attack. The concept

included a standby CV-2B Caribous loaded with illumniation flaress to il-
luminate the attacking forces thereby allowing armed OV-IAts to attack.

d. ARVN Observers

The rules Zf engagementl as stated in reACV Directive 95-2A
required ARVN obsveers in all atmed OV- aircraft The observers were

officers "who had completed the ARVN aerial observer's school and they
were familiar with the area n addssisted the aviatorr with navigation
(pilotage) and identification of Viet Cong activitya The ARVN observers
frequently made spot reportis o ARl e units over the FM radio.

e. Ground Based Navigation Aids

Radio navigation aids were located in the vicinity of major

population centers (figure 141,. Coverage was considered adequate for
aircraft operating at altitudes where radio line-of-sight with the very
high frequency aids could be maintained. It was also adequate for gen-

eral navigation at lower altitudesp below line-of-sight, when close enoughto the low poweitdh l re qency aids to receive a reliable signal. Pre-
cision low altitude radio navigation in remote areas of the delta or in
many of the target areas located in mountainous terrain wao not possible
using standard navigation equipment. Therefored the accuracy of low-level
night surveillance was to a great extent dependent upon proper operation
of the doppler radar navigators installed in the-OV-IC aircraft. The
effect of navigation on surveillance is d nscussed in objective 2.

31i. Findirvs

a. The AAOS, JOC, WkCV maintained operational control of the 73d

Avn Co.
b. The Tag C was delegated responsibility for dissemination of

all information acquired from imagery produced by electronic sensor equip-
ment assigned to the 73d Avn Co e

c. The 73d Avn Co provided liaison officers to the TRAC, II

Corps, and IV Corps,

d. Eigheeen personnel of ihe 73d Avn Co imagel c interpretation
section were Tssigned to te w TAC with duty station at Tan Son Nhuto

e. One visual/photo flight team with supporting elements was
placed at Qui Nhoin support of the 22d ARVN Division.
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f. Two OV-lA float aircraft were issued to the 73d Avn Oo to
support the visual/photo mission requirement.

g. The overall mission-ready rate for OV-1 aircraft was 72.8
percent.

h. 'Ites tesPhOr 1Bs the ;rZay moma of couni&fMtohbetween. the 73d
Avn Co and the supported units.

i. The GRC-46 radio set was not effectively employAd.

J. Visual/photo mission priorities were controlled by the AAOS#
JOC, ACV. MAW,

k. The established procedure for SIA./Ia mission requests by
the corps required that they be submitted to the TRAC for action,

I. Visual/phobo missions were flown only during daylight hours.
Infrared and SLAR missions were flown predozidnately at night.

m. The doppler radar navigator was used extensively during IR
surveillance missions.

n. A:1 visual/photo missions were flown by a team of two OV-lA
aircraft.

o. Visual/itoto reconnaissance missions were flown at absolute
altitudes ranging from 500 to 2000 feet.

p. Infrared reconnaissance was flown by a single aircraft gen-
erally between 1000 and 2000 reet absolute altitude.

q. Side looking airborne radar equipped aircraft operated singly
and flew at absolute altitudes of 7000 faet or higher.

r. Photographic surveillance was accomplished using the single
pass technique.

so Side looking airborne radar surveillance was accomplished
using the single pass and rinltiple parallel pass technique.

t. Imfrared surveillance was accomplished using the miltiple
parallel and multiple random pase technique.

us Visual srezvoillinoe was acoemplished using the ltipl.e rand=
pass teahniquot

v. Inflight spot reports were freqpently made &ring viual/
photo missions.
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w. The number of inflight spot reports during SIUR missions
increased aes means were developed to deterhine targets by UTM grid coor-
dinates.

x. The SLAR operators were given additional training on the in-
stallation and use of the HO-166 recorder-processor-vicwer.

y. The average timc after rission return for spot reporting by
TRAC to the appropriate headquarters was 2 hours and 27 rinutes for a
SLAR mission, and 2 hours and 48 rUinutes for an MI mission.

z, The 73d Ovn Co provided electronic (SLAR/IR) intelligence
inforation directly to the TRAC for further:distribution.

aa. Me IV Corps requested and received the preponderance of
visual/photo reconnaissance missions flown by the 73d Avn Co.

Wbb. All OV-lA aircraft were armed.

cc. Newly assigned OV-1 qualified aviators lacked adequate dop-
pler radar navigator training and experience.

dd. Newly assigned aviators required additional flight and ground
school traininr prior to participating in operational missions.

ee. Fighty-two percent of the assigned aviators had more than 200
hours of OV-1 flying experience and 98 percent had over 50 hours of OV-1
combat experience at the beginning of the evaluation,.

ft. Assigned aviators flow an average of 40 hours first pilot
time each month in the OV-l.

gg. It was necessary to train two I sensor operators on the job.

hh. A total of 2,643 hours were flown by OV-1 aircraft with r
total of 18 hits received, for an average of one hit per 146.8 flying
hours. Small arms fire had little effect on OV-1 operations.

ii. Defensive firepower provided a vital deterent to hostile
groundfire.

ji. More positive and detailed information was often obtained
from target areas in which suppressive fire was used.

B. OBJECTIVE 2 - AIDUORE SURVEILLANCE

I 1, .Surveillance Eoui~ent

Information on insurgent activi+y was obtained by the 73d lvn Co
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through one vnr more of the followin~g sux'villance systum8:

a) P~hotographic Surveil2ance Systemp Airborne, is-6lA
(KA-30 Camera).

b) Aerial Camera S3'ctemp Still P.icture, KA-60.

c) Side Looking Airborne Radar- Set, AN/APS-94 (A)

d) Infrared Surveillance Syste )m, ANAJA-4.

'A detailed description of equipment is provided in annex C.

2. Surveillance Cout iouration

I' The configuration of OV-l Mohawk aircraft employed by the 73d O~n
CX is shown in figure 15. All major items of surveillance equipment were
used with the exception of the Transponder Set., AN/DPN-62 A(V). This
transponder set 'us designed to operate only wi~th the AINAf'Q-9 Tracking
Radar which was not. available in the RVN.

- I Installation of the KA-60 Aeriiil Camera System in six OV-1A air-
catwas completed on 25 February 1963.* The two assigned OV-2A float

aircraft were simfilarj -equipped on5 )(yand 8 June 1965.

The AN/ARA-54 glide slope antenna was relocated upon installation
of the KA-60 camera, but subsequentlyremoved from its modified location
to permit increased airflow through the chin airscoop. .inadequate cock-
pit airflow wasr a factor adwase3l' affecting crew comfort and efficiency.

3. S&reilace Fl-vin Hoars

During the 90-day evaluatinn.$, 2267 mission-hours were flown in
the following categories:

a) 1558 hours (68.7 percent) over target areas

b) 709 hours (31.3 posrcent) travel time to and from assigned
target areas

c) 1549 hours (68.3 percent) flown during daylight hours

-d) 113.3 hours ( 5.,0 percent) klown under instrument flight con-
ditions (primarily at night to accomplish SIAR and IR sur-
veillance)

* Because of numerous thunderstoins and extreme turbulence which
occurred during the latter part of the, evaluation periodj, less instru-
ment fligt tla e s recorded than durUig the earlier portion of the
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evaluation, Although the severity of weather conditions progressive1'y
increased and adversely influenced the operational and technical aspects
of surveillance, bad weather was not particularly significant since 86.0)
percent of scheduled surveillance was successfully accomiplished.

A detailed summary of the surveillance fl~iMi hour requirement
for three successive 30-day periods is shown in figure 16. A comparison
of total flying houris over target areas for elach type of surveillance
reveals that approxmately 74.0 percent of both visual/photo and SUAR
*surveillance tiaie was productivq as compared with only 45.2 percent for
IR. This difference can be attributed to the mannier of~ employing the
IR sensor, whiich is' discussed in paragraph 5 of this objective. Sue-
ceasful surveillance was accomplished of:

a) 1 0 D2 01 square kilometers by photographic and visual means

b) 41,315 square kilometer3 by IR mode

c) 3,531#289 square kilometers by SIJLR sensor

4,. Photographic Surveillanee

Photographic surveillance was one of thef priwary means of day-
light reconnaissance performed for -ARVN tactical elements at the di-rision
level. Mohawk OV-'lA aircraft were allocated on a dai:ly basis in dirsct*
support- or divisions in the ARYN II and IV C.arps areas. Phot -:,aphi:-
reconnaissance was used to determine the validity of specific informs-
tion on suspected VC activity and' to confirm information obtaihed fre%
other intelligence sources,

Survei~ljAce of targets by photographic means covered the en-
tire spectrum of Viet Corg adtivities. The more significant applications
involfed photography of installations or structures., fortifications,
obstacles, boats., (sampan.), terrain features, pre-strike analysis, and
post-strike daiusge.

There were 459 ph, .ographic target areas averaging 1.*5 -square
kilometers in sise schedxuled for surveillance. Survillance was accom-
plished in 414 '90.2 percent) of the assigned target ab~eas (figure'17).
Most of'the photographic requirepents were generated by the 7th, 9th,
and Z1st Divisions of the AftK fr Corps.* The remainder Was generated by
the 22d Division- of the ARVN 11 Corps, TRAC, and the 5th Special Forces

Group, 12pretwr fa ~daentrad55pretwr

Of the phaotqpaphIc surveillance missions, .83.3 percent were jte-

tugsts of oppoatumity.

The rA..61A) was esployed *385 times- to obtain photographic

4a*
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coverage of target areas. By comparison, the KA-60 was eployed on 53
occasions. This system was normally employed in the vertical mode to•.,.<""..•"'

provide the positive scale factors necessary for accurate and detailed
interpretation of imagery. 'Jhen oblique photography was required, the
KA-60 was norraly employed.

Only one nieht photographic surveillance mission was requested
during the evaluation. This mission was successfully completed and the
imagery was of good quality. Although supported units had previously
expressed a need for night aerial photography# this type of surveillance
was neither requested nor flown except in the one cases and an adequate
basis could not be established for deternining the company's capability
for night photographic surveillance.

Successfully covered were 85.2 percent of t'e assigned KA-60
photo target areas and 90.9 percent of the KS-61 (A) photo target areas.
These computations include all photo missions# whether they were can-
celled, were totally or partially aborted, envolved navigation errors,
or resulted from equipment failures, (lese than 100 percent coverage).
Also included are cases of faulty film processing techniques.

One roll of color fim was exposed in each photographic sensor as

an operational test. The film used in the KA-60 was processed by the
USARPAC Signal/Photo Laboratory at Fort Shafters Hawaii and the quality
of imagery was excellent. Results of interpretation of the U-60 color
imagery revealed that photographic interpretation was less difficult but
it did not improve on or add to intelligence information. In fact the
value of information so obtained was degraded because of the 10-day
transportation and processing time to Hawaii.

The color film used in the KS-61(A) was employed cn a clas•.fied
mission. Consequently, it was delivered to THAC prior to processing and
the results were never made available to the evaluation team.

5. Electronic Surveillance

Side looking airborne radar and infrared surveillance were the
primary means of night reconnaissance employed by the 73d Avn Co. The
TRAC prograzmed missions for SLAR and IR surveillance on a daily basis
and was the recipient of all electronic surveillance data obtained.
These data were normally used by TRAC in conjunction with information
from other so. --es to develop Viet Cong trends and then analyzed and
forwarded to opw.ational elements for appropriate action.

The SLAR and IR sensors were used primarily as area search de-
vices to detect suspicious activity at night in prohibited areas and to
provide indicators useful in locating concentrations of the Viet Cong.
During a typical 24-hour period, surveillance coverage by the IR sensor
was over 450 square kilometers and, by the SIAR, over 39,235 square kilo-
meters.
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j ____CONFIDENTIAL__



...... CONFIDENTIAL

The SIAR and IR surveillance systems provided positive real-
time information om Viet Cong activity when it was predetermined that
all activity in the assigned target area was hostile. It is interesting
to note that both the SLAR and the IR sensors detected insurgent ve-
hicles used in support of the major military engagment at Song Be in
July 1965.

a. Side Looking Airborne Radar

Side looking airborne radar was tactically employed to
detect the location of fixed and moving targets on land and along coast-
al and inland waterways. It was also used to determine the direction
and speed of moving targets, to determine the long-range pattern of land
and waterborne traffic movement in critical areas, and to mlaintain sur-
veillance along international boundaries. The SLAR regularly detected
numerous boats and sampans moving along the coast and on rivers and
canals.

As shown in figure 18. SIAR surveillance was successfully
accomplished in 188 (88.3 percent) of the 213 target areas scheduled,
and covered~an average size of 19,618 square kilometers. For SIAR# 95.2
percent of the target areas were pteplantied and 4.8 percent were of
operatibnal-immediate interest.

The limited use of daylight SLAR surveillance (one mission)
and the lack of continuous night SIR surveillance in areas of critical
interest was attributed to the fact that only two SLAR aircraft were
available to support all MACV requirements. Because of maintenance and
other requirements only one SIAR aircraft normally was available during
any 24-hour period.

Range and range delay sEtitbos used in each target area normal-
ly were specified by the requestor. To obtain greater area coverage
while retair rig moving target indications, 50-kilometer range and 0-
kilometer r-.ge delay settings were most often requested for coastai area
surveillance capabilities. TNenty-five kilometer range and ten;-icnmeter
range delay settings were used most often to survey inland wat'.rways and

the land mass since these bettingr provided the best Ccale factor for
precise plotting of target locatio, .

W'hen deterpiir.t~on of the direction and speed of targets was

essential, more than one paes was required. The multiple pass technique
was employed to survey 40.8 percent of the SUAR target areas, while'55.6
percent of the target area* were surveyed using a single pass. Specific
relationships pertaining to the types of patterns and altitudes flown
over SIAR target areas are shown in figures 8 and 9..

1The SIAR sensor detected a total of 2,689 targets of military
significance as determined by imagery interpretation, including land[
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and waterborne targets that were both fixed and moving. * Only those in-
dividual SIAR returns detecteq in restricted (curfew) areas or under cir-
cumstances that could not be otherwise accounted for were recorded.

The normal anticipated traffic flow was disregarded. Figure
19 compares the number of SLiR targets of military significance with the
number of SIAR target areas taken under surveillance in the three suc-
cessive months during the evaluation.

Targets were detected with the SIAR sensor in spite of un-
fayorable weather, and 44 of 225 surveillance hours were accomplished
under weather conditions requiring IFM.

A comparison of the total area assigned for SIAR su.veil-
lance with the total area actilally; surveyed reveals that 76.8 percent
of.the SLAR surveillance missions were successfully accomplished. This
figure includes all r-ission cancellations, target areas that were par-
tially or not at all covered, and all other factors resulting in less
than 100 percent usable imagery.

The 30-225/APS 94(A) Radar Yapping Recorder and the RO-166/UP
Radar Mapping Recorder-Processor-Viewer were both used. The RO-225/APS
94(A) was. ePloyed during the initial 23-days'!of evaluation and function-
ed properly. Prior to and during the initial.period of the evaluation,
the RO-1461JP was used with litited success. Repeated malfunctions were
experienced that were rainly attributed to the chemical composition of
the local water which caused the Uilm processing fluid to change charac-
teristics. Water, ccndensed as a b.-product of air conditioner operation
in the electrondc maintenance vans, was collected and substituted for
local water. This change in water source resulted in reliable operation
of the RO-166/UP equiprent.

The RO-166/UP was successfully employed on 86.7 percent' of
the SLXR surveillance missions. By comparing iriagery with maps, opera-
tors were able, while airborne, to deterrinre to 6 digits the coordindtes
of targets. Procedures were established during the second half of the
evaluation for transi.itting target data by airborne spot reports direct-
ly to G2 ele~ients at division level. The division assessed the infor-
mation andrrecomended the priority of targets to reaction fQrces,

b., Infrared SurveilJance

Infrared surveillance was used to detect heat emissions in
areas suspected of beWxZ occupied b% insurgent forces. The Taajor source
of IR emissions of Viet Con& origin werecooking fires and campfires.
The number and pattern of infrared emissions in a "target area were used
to assist in deternining the strength, precise location, and the dispos-
ition of enemy forces. As shown in figure 20, infrared surveillance was
accomplished in 452 (71.7 percent) of the 628-assigned target areas,
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NOTE: AVERAGE SIZE OF SLAR TARGET
AREAS 19,618 SQUARE KM.

1200' WA

1100 1065..,.... ow

1000- 4

900 /
800. 4

/ NUMBER OF TARGETS. OF
700N MILITARY SIGNIFICANCE

4f PRODUCED AS A RESULT OF
600o 53/ SLAR SURVEILLANCE.

500-

400-

300O

200" NUMBER OF SLAR TARGET AREAS
to0 TAKEN UNDER SURVEILLANCE

37 57. .. • - 93

0, APR. I MAY 31 MAY
THRU ThRU THRU

30 APR 30 MAY 29 JUN

(C) PIYUM. 19. Operational results of' -TI,-R survc'e

49

CONFIDENTIAL



CfINFiflENTIAL

q 14

43

cmU

50.

CONFIDENTIAL,



which averaged 89.9 square kil,,' ters in size. Fost infrared surveillance
was scheduled during the early evening and early -orrin, hours and 96.3
percent of infrared target areas were preplanned, 1.9 percent were opera-
tional-ixnediate, and 1.8 percent were targets of opportunity.

Area search procedures were requýired il 9605 percent of the
scheduled target areas and very few point ta.,ets or route reconnaissance
rL ssions were flown. (See figure 21.) Ar. averago of 450 square kilo-
meters of selected area was searched in a 2h-bour period. In comparison,
the average ARVN corps area varied from 1.7: 600 to 42,910 square kilo-
meters in size. The IR aircraft were used , nonduct surveillance in
both the ARVN III and IV Corps areas and, for a 13-day period in May, in
the ARVN II Coops area of interest.

Infrared surveillance was conducted between 1000 and 2000
feet absolute altitude in 92.6 percent of the missions. Although this
altitude is higher than that nornally used in C0,PJS, the It detector
was still capable of detecting high background contrast emissions through
dense jungle growth. Surveillance at lower altitudes increased the prob-
lem of plotting imagery on a standar-d map reference because of the sen-
sor's relatively narrow field of view.

During the evaluaticn the IR sensor detected a total of
l,789 targets of military significance. Single or multiple IR emissions
at a specific location were recorded as a single target of !Clitary sig-
nificance and anticipated heat emissions from recognized sources were
disregarded.

Data plotted in figure 22 compare the number of YFl targets
of military significance with the number of IR target areas taken under
surveillance in three successive 30-day increments. Considering the num-
ber of target areas surveyed and the amount of flying time over the tar-
get areas, there was a large decrease in detection of targets of military'
significance during the last 30 days of the evaluation. It was not pos-
sible to determine precisely the cause for the decrease, ar many vartables
influenced IR surveillance. Some of the reasons were:

1) A number of target areas were repeatedly takez. iu.der
surveillance during the initial 60 days.

2) A larger number of new target areas were taken under
surveillance during the final 30 days and many pro-
vided negative results.

3) Fewer aircraft were available to support IR surveillance
during bhe final 30 days and-ewe~r IR missions were
flown.

A comparison of the total area assigned for IR surveillance
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NOTE: TARGET SIZE oF IR TARGET
AREAS 89.8 SQUARE KM.
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with the total area actually surveyed reveals that 46,5 percent of the
IR surveillance missions were successfully accomplished. This figure
includes cancellations, target areas that were partially covered or not
covered, navigation errors, or equipment failures resulting in less than
100 percent usable imagery of the assigned target areas. The three most
sigpifictat operational aspects adversely affecting mission acemplish-
rAnt were bad weather, navigation inaccuracy, and poor quality or un-
plottable imagery.

MaintAining a relatively low absolute altitude over mountain-
ous terrain during conditions of reduced visibility or at night imposed
an operational limitation on the employment of the IR sensor. Therefore,
mission requirements in mountainous areas were performed during daylight
hours in visual flight conditions.

The photo multiplier tube (visible light detector) was used
in one of the two channels of the IR system on 19.4 percent of the day-
light missions. Surveillance with the photo multiplier was not eonsider-
ed to be advantageous as it offered no :mprovement over the IR detectors.
A more efficient use of the system was -to amploy IR detectors in both
channels. One channel was operated at the best contrast setting to pro-
vide map-like presentation of the terrain to aid in plotting the imagery
and the second channel was set to wash out terrain and thereby display
significant infrared emissions with more prominence, thus aiding inter-
pretation.

The AN/TAQ-1 Infrared Surveillance Information Center was
not evaluated as it was used only for test, demonstration, and flight
folloving in the III Corps and IV Corps areas during the last 15 days
of the evaluation.

6. -Guality of Imagery

The quality of the surveillance imagery obtained from the photo-
graphic and electronic sensors fell into one of three categories:

a) Good - Imagery sharp and clear; definition, resolution, and
contrast good to excellent.

b) Fair - Imagery satisfactory for all requirements; resoluticn,
definition, or contrast somewhat degraded.

c) Poor - Imagery partially or totally unsatisfactory; defini-
tion, resolution,' or contrast did not permit comprehensive
interpretation.

To establish controls governing the classification of imagery
during the evaluation, two well-qualified imagery interpreters in-
dependently assessed the quality of each film strip. When a difference
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of opinion was encountered, r third imagery interpreter passed judgement
on the classification. When human error cas considered to be a factor
influencing the quality of imagery, that sample was eliminated.

"The quality of surveillance imagery obtained from the photo-
graphic ard electronic sensors is shown in figure 23, together with the
percent of imagery that could not be plotted because of weather factors
o: the absence of identifiable terrain features. The ability of the
imagery interpreter to plot the imagery at a specific rap location was
to some degree dependent upon the quality of the imagery, brt to a great-
er extent upon the terrain and terrain cover in the target area. Because
of their narrow fields of view, the KS-6].(A) and the UAS-4 systems pro-
duced imagery that was especially affected by these factors. A further
discussion of this problem is contained in objective 3.

a. Photographic

Both cameras normally produced good quality imagery. However,
the KA-60, used for oblique photography over longer ranges, was more sub-
ject to the effects of atmospheric haze. A yellow-blue filtet was used
on the KA-60 as required to provide better haze penetraticn and improve
the quality of imagery.

All KA-60 imagery was plottable because of its panoramic
format. A small amount (1.1 percent) of KS-61(A) imagery could not be
plotted because of the absence of distinctive terrain features.

b. SIAR

The quality of SLAR imagery was generally good. A small por-
tion (7.9 percent) was classified poor owing primarily to the effects of
weather. During the southwest monsoon season large storm areas developed
during the day ana persisted throughout the night. Imbedded in these
storm areas were numerous thunderstorms producing smaller areas of in-
tense precipitation which the SIAR sensor could not successfully pene-
trate. Heavy cloud cover and areas of light to moderate precipitation
had little or no effect and the quality of imagery obtained under these
conditions was fair to good.

Side looking airborne radar imagery obscured by intense pre-
cipitation could not be plotted to a standard reference. For this rea-
son, 0.5 percent of the SIAR imagery was not plottable.

c. IR

The overall quality of MR imagery was good. However 14.4
percent of the imagery was classified as poor: primarily because of
weather or difficulty in adjusting control setti.ngs,
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Infrared surveillance was flown during instrument flight con-
ditions 13.3 percent of the time. Intense IR emissions were detected
through light clouds, moderate precipitation, and banks of ground fog,
It was not possible to evaluate the effectiveness of filters with IR
since there was only one instance when a 4.5 to 5.5 micron band pass fil-
ter was used and it produced inconclusive results. The quality of IR
imagery was primaril- affected by the reduction in contrast c-, sed by
bad weather. Cloud obscuration and lack of distinctive terrain features
in the target area caused 5.0 percent of the IR imagery to be unplot-
table to standard map reference.

Mohawk OV-1C aircraft operated in the ARVN II Corps area
for a 13-day period and conducted IR surveillance over rugged mountain-
ous terrain. During surveillance in this area aviators manually main-
tained contour flight control (pitch axis) over steep terrain gradientsý.
The sensor operators had considerable difficulty in compensating for
the large and rapid displacements of absolute flight altitudes. This
condition downgraded the overall quality of IR imagery.

7. IV ,sion Aborts and Mission Delays

Photo, IR, and SIAR target missions were aborted in 180 of the
1300 assigned. (See figure 24.) Adverse weather in the target area
accounted for 50.5 percent of mission aborts. One factor not specified
in figure 24, and one which caused target aborts, was the difficulty
in establishing the required positive radar control prior to commencing
low-level reconnaissance of target areas adjacent to the Cambodian b'r-
der, as was required by COMISSMACV to prevent inadvertent border crossings.
The data shown in figure 24 do not include those missions that were can-
celled on the ground before takeoff.

The 45 surveillance missions that were delayed had a negligible
effect on mission accomplishment in that the delay was usually short.
The average mission delay time for all causes was 49 minutes. No single
significant factor can be cited as the reason for delays. Total down-
time by cause was as follows:

1 TO 30 APRIL

Reason for Delay Length of Delay (Hours)

Visual/Photo

KA-60 00:10

K.A-6o 00:30
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4/Photo

KS-61A 00:30

Refueling 00:45

AN/AAS-J4 00:20

Communications 01:30

Communications 00:50

AN/AAS-14 01:00

AN/AAS-I4 01:00 \

Unknown >)0: 30

SLAR

Unknown 01:00

AN/APS-94A 01:30

Aircraft Maintenance 01:00

1 TO 30 MAY

Visual/Photo

Aircraft Maintenance 01:00

Refueling and Personnel 01:00

Aircraft Maintenance 00:40

Ejection Seat Maintenance 00:50

Communications 00:30

Aircraft Maintenance 01:00

Aircraft Maintenance 00:45

Armament 00:10

Aircraft Maintenance 02:15

59

CONFIDENTIAL



CONFIDENTIAL

IR

AN/AAS-24 00:15

AN/AAS-14 01:30

AN/AAS-14 00:15

AN/AAS-J 4  01:00

AN/AAS-14 00:30

Commmnications 00:45

AIN/APS-94A 01:45

Airc-raft Maintenance 01:30

Unknown 01:00

AN/APS-94A 01:00

31 MAY TO 29 JUNE

Visual/Photo

Aircraft Maintenance 00:15

Aircraft Maintenance 00:25

Aircraft Maintenance 00:25

Communications 01:00

Armament 01:00

IR

AN/AAS-,4 00:45

AN/AAS-14 00:20
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Aircraft Maintenance 00:30

Aircraft Maintenance 00:35

AN/APs-94A 01:00

Aircraft Maintenance 01:30

Aircraft Maintenance 00:30

Aircraft Maintenance 01:00

8. Multi-Sensor Surveilliace

Few simultaneous multi-sensor surveillance missions were flown.
On occasion productive target areas were scheduled for more than one
means of surveillance but these missions were conducted at different I
times and thus were not considered as true multi-sensor surveillance.Therefore, the effects of multi-sensor surveillance were not determined.

9. Effect of Navigation on Surveillance

The navigation means employed by aviators during surveillance
missions were: a) doppler radar navigation. b) low frequency auto-
matic direction finder (ADF), c) visual omni range (VOR), d) ground
radar vector, e) pilotage, and f) dead reckoning. The doppler radar nav-
igation equipment was installed in the OV-IB (SIAR) and OV-lC (IR) model
aircraft. The other means of navigation were common to all OV-l air-
craft and their use was dependent upon the missior, the location of the
target area with respect to the navigation aid, existing weather, time
over target (day or night), and the navigation accuracy required.

ariL.tions existed among the means of navigation used to proceed
to and from target areas and fly over the target areas. These varia-tions are illustrated in figure 25.

a. Navigation For Photographic Reconnaissance

Pilotage and dead reckoning navigation were the primary
methods employed. Other methods were used to position aircraft when the
target areas were devoid of distinctive landmarks. Navigation during
daylight photographic surveillance missions was successfully accomplished
with the available techniques and equipment.

b. Navigation for Electronic Reconnaissance

The navigation means employed with SIAR and IR equipment in
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the conduct of reconnaissance varied widely, based on the differences
in characteristics and employment of these sensors.

The SLAR sensor was normally employed above 7000 feet and
provided surveillance coverage of large areas along a series of straight
line courses. A greater variety of navigation aids were thus available.
The IR sensor, generally employed at 2000 feet or below, provided sur-
veillance coverage of relatively small areas and required a series of
short parallel or random passes. These areas were usually remotely lo-
cated from ground based navigational aids and a very high degree of nav-
igation precision was required.

Several factors influenced the use of doppler navigation
equipment for SLAR and IR reconnaissance. Substantial heading errors
were introduced into the doppler r.dar navigation system from the ?MA-I
gyro-compass. These error signals varied among aircraft and were, the
results of MI-I compass alignment deficiencies. Because a suitable
compass rose for calibration was not available to the 73d Aviation Com-
pany, personnel were unable to eliminate this deficiency by application
of normal compass swinging procedures. With the assistance of the Joint
Research and Test Activity, MACV, a field expedient was devised to per-
mit ground swinging of the MA-l compass using the MK II Astro Compass
assembly, which eliminated the compass alignment problem. Improvement
in the accuracy of doppler radar navigation was noted.

Most of the maps used to plot doppler navigation coordinates
were of second or third order survey accuracy. This factor introduced
additional errors in positioning the aircraft for precision surveillance
of small target areas. Frequent updating of the doppler computer over
distinctive landmarks easily recognized at night was required to minimize
this effect over long distances.

The composite Ryan-Marconi doppler radar navigation system in-
stalled in the OV-IB model aircraft was considered by the aviators of the
73d to be operationally unreliable and therefore was infrequently used
during SLAR surveillance operations. (See annex D.) A discussion of the
reasons for unreliable operation of this system appears in objective 5.
Because of the manner of employing the SLAR and the ready availability
of other navigation aids, this problem did not seriously interfere with
the unit's capability to accomplish the SLAR surveillance mission.
Visual omni range, in conjunction with other navigation methods, was
used periodically to fix the position of the aircraft along SLAR sur-
veillance courses.

The percent coverage of assigned IR target areas obtained
by employing doppler navigation equipment was compared with the results
obtained using other navigation means (figure 26). Infrared target areas
totally or partially aborted were excluded from computations presented
in figure 26. During the first 30-day period of the evaluation, the MA-I
gyro-compass alignment problem had a significant effect on the accurany
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with which th- i.rnfra1 ,cd sensor was positioned over the target area* A
steady improvewent in the results obtained using the doppler navigator
system was noted as the gyro-compass alignment problem and the best
techniques for employing the system were resolved.

The value of the doppler uavigatiorn system or other self-
contained navigation equipment in support of UT surveillance cannot be
overemphasized. Considering the preponderance of night IR surveil-
lance, and the progressive deterioration of weather which incrcasingly
restricted the use of pilotage methods, it would have been virtually
i.ipossible to perform infrared surveillance without the doppler navi-
gation equipment.

10. Value and Use of Surveillance Information

The consensus of opinion among users of intelligence derived
from airborne surveillance was that the information was acvrate, timely,
and proVLded positive location of VC activity. Limitations included too
few aircraft available to support requests and assignment of mission re-
quest priorities. See annex C for a crossection of cornirents from G2
advisors and J2 staff agencies.

i 11. Findinigs

a. General

(1) There were 2267 aerial surveillance mrrission hours flown.

(2) The 73d Aviation Company accomplished 86.1 percent of
its assigned surveillance missions.

(3) During 45 missions there was an average delay of 49
minutes.

(4) There was 60.4 percent of the photographic and electron-
ic imagery classified as good, 28.5 percent of the photographic and elec-
tronic imagery classified as fair,, and .1.1 percent of the photographic -

and electronic imagery classified as poor.

(5) Weather was the most important factor which adversely
affected the operational and technical aspects of surveillance.

(6) All requests for infrared and SIAR survreillance could
not be fulfilled because of the limited availability of sensor equip-
ped aircraft.

(7) The 73d Aviation Company (AS) supported the equivalent
of one ARVN Corps on a daily basis.
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(8) The TRAC easily consumed the available infrared and

SIAR assets of the 73d Aviation Company (AS) on a daily basis.

(9) Few multi-sensor surveillance missions were flown
by the 73d Aviation Company (AS).

b. Visual/Photographic

(1) Aircraft spent. 75.4 percent of visual/photographic
surveillance time f lying over target areas.

(2) Aircraft spent 99.4 percezAt of visual/photographic
surveillance time flying during daylight hoi,;s and only one mission
was flown at night. Tt was therefore not possible to evaluate the
capabilities of night photography to provide iA'ormation on VC activi-
ties.

(3) Photographic surveillance was routinely employed to
confirm information obtained from other sources.

(4) The KS-61A photograph•.c system was normally employed
to obtain vertical photographic coverage.

(5) The KA-60 photographic system was used to satisfy
requirements for oblique photography.

(6) A filter was used on the KA-60 when required to relieve
the adverse effects of atmospheric haze.

(7) Photographic surveillance was one of the primary air-
borne means of daylight reconnaissance performed in direct support of
ARVN tactical elements at division level0

(8) Photographic target area miaions were preplanned 83.3
percent of the time# 11.2 percent were operational-immediate,, u.nd 5.5
percent were targets of opportunity.

S. . .. ... ...... . ... . 9)- Of the--imagery -obtained-from phot oigraphi~c ta~r et areas-

scheduled for surveillance, 88ol percent wac uaable.

(10) Most supported units reported that photographic sur-
veillance was timely, of value9 and conformed to their requirements.

c. Side Looking Airborne Radar

(1) Aircraft spent 7305 percent of SIAR surveillance mis-
sion time flying over target areas.
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(2) Side looking airborne radar surveillance missions were
flown 98.3 percent of the time at night.

"(3) Side looking airborne radar surveillance aircraft spent
18.3 percent of the time over target areas while flying under instrument
conditions.

-(4) The SLAR was used primarily to detect suspicious or pro--
hibited activity at night and to provide indicators useful in locating
concentrations of Viet Cong personnel.

(5) The SLIAR detected numerous boats or sampans moving along
the coast or on rivers and canals.

(6) Only one daylight SLAR surveillance mission was flown.

(7) The SLAR target missions were peeplanned 95.2 percent
of the time and 4.8 percent were operational-immediate.

:(8) Usable imagery was obtained from SIAR target areas
scheduled for surveillance 76.8 percent of the time.

(9) The SIAR sensor detected a total of 2689 targets of
military significance.

(10) The R0-166/UP was used for computing target locations
to 6-digit UTM coordinates.

(1) Twent-r-five kilometer range and 10-kilometer range de-
lay settings were most often used to survey inland waterways and the land
mass with SLAR and 50-kilometer ra.'ge and 0 delay settings were most
often used for SLAR coastal area surveillance.

(12) Units receiving information from SIAR surveillance re-
ported it provided useful, accurate, and timely information on Viet Cong
activities.

(13) Preplanned SLAR surveillance missions provided timely
and useful information to ready reaction forces. Effective countermea-
sures were taken against Viet Cong targets as a result of information
provided by SIAR surveillance.

d. Infrared

(1) Aircraft spent 45.2 percent of IR surveillance mission
time flying over target areas.

(2) Aircraft spent 84.3 percent of IR surveillance mission
time flying,at night.
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(3) Instrument conditions prevailed during 13.4 percent of
the IR surveillance flown over target areas.

(4) Infrared was used primarily to detect suspicious or
prohibited activity during the early morniig and early evening hours and
to provide indicators useful in locating concentrations of Viet Cong per-
sonnel.

(5) The major sources of IR emissions of Viet Cong origin
were cooking and campfires.

(6) Infrared surveillance was limited to target areas of
critical interest.

(7) The number and pattern of significant infrared emissions
was used to assist in determining the strength, precise location, and dis-
position of enemy forces.

(8) Significant IR emissions were often found in areas cover-
ed with dense jungle growth and were readily detected at the surveillance
altitudes flown.

(9) Usable imagery was obtained from IR target areas sched-
uled for surveillance 46.5 percent of the time.

(10) The IR target areas were preplanned 96.3 percent of the
time, 1.9 percent were operational-immediate, and 1.8 percent were tar-
get areas of opportunity.

(11) The infrared sensor detected a total of 1789 targets
of military significance.

(12) Area ,earch procedures were required in 96°5 percent of
the IR target areas.

(13) Two OV-1C aircraft covered an average of 450 square
kilometers in a typical 24-hour period.

(14) It was possible to detect targets with IR through light
clouds or thin banks of ground fog but it was not possible to obtain
normal background contrast emissions from terrain and foliage.

(15) One recorded use of the 4o5 to 5.5 micron band pass
filter to improve IR detection through ground fog produced insignificant
results.

(16) In view of limited use, no clear-cut guidelines on the
reconmended use of IR filters can be made.
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(17) The photo multiplier tube was used on 7 of the 36 day-
light IR missions but it was not used at night.

(18) In mountainous terrain, flight hazards restricted the
use of sensors to daylight hours and visual flight conditions.

(19) The AN/TAQ-1 Infrared Surveillance Center was not used
to provide data to tactical ground elements.

(20) Units receiving information from IR surveillance re-
ported it provided useful and accurate information on Viet Cong activities..

(21) Because of the sensor operators' inability to compen-
sate ,manually for large, rapid displacements of aircraft velocity and
absolute altitude, 56.0 percent of IR imagery over mountainous terrain
was only fair to poor.

(22) There was 95.0 percent of IR imagery that was plottable.

e. Navigation

(1) All available navigation means were used during surveil-
lance operations.

(2) Pilotage and dead reckoning navigational methods were
used extensive'ly in daylight visual/photo reconnaissance.

(3) The composite doppler radar navigator in the OV-IB air-
craft was used on only 17 of the 147 SLAR surveillance missions.

(4) The composite doppler radar navigator in the OV-lB air-
craft was considered operationally unreliable by the SLAR aviators but
SLAR surveillance was successfully accomplished using navigation aids
other than the doppler radar navigator.

(5) The average IR target area coverage was 69.7 percent
when the doppler radar was used as the primary meanb of navigation.

(6) The average IR target area coverage obtained using
other than the doppler was 60.7 percent.

(7) Aviators reported that the doppler radar navigator in
the OV-lC aircraft often provided the capability to locate and survey
target areas undefinable by other navigation means.

(8) Maintaining precision alignment of the MA-1 Gyrocompass
System was a recurring problem.
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(9) Map inaccuracies and MA-I gyrocompass misalignment af-
fected IR target area coverage.

C. OBJECTIVE 3 - IMAGERY INTERPRETATION

The 73d Aviation Company (AS) had 18 imagery interpreters assigned
when the company became operational in January 1965. At that time,
KACV J2 had a need for additional imagery interpre&.ers at the Target
Research and Analysis Center (TRAC). Since the only imagery interpreta-
tion personnel available in Vietnam were those of the 73d, the company
was directed to assign 13 of the 18 imagezx7 LntFer'ireters to duty with
the TRAC. The TRAC then assumed the :-or the interpreta-
tion of all IR imagery acquired by the 73d's C. -.. A.ircraft and for the
dissemination of all information obtained by i.'rpretation of electron-
ic sensor imagery. The TRAC also took the re!pc -:lility for prelimin-
ary mission planning for all SLAR and IR missionc.

Although the 73d Avn Co was the subject of this evaluation, it was
necessary to study the Imagery Interpretation (11) 'ection at TRAC to
obtain data on the duties they performed ^Cnr tr;" '77d.

1. Mission

The mission of the imagery interrr-t v 'cr section was:

a) To process and interpret acquired c•r'

b) To perform other duties related co i .:e' interpretation as
required

c) To transmit information obtairnvd e :uugh imagery itterpreta-
tion to requesting units.

2. Organization

a. 73d Aviation Company (AS), V ,

The II section of the 73d Ao- . . ' o or..ony 1 officer
and 4 imagery interpreters after the as",-- ,Irtrpreters to
TRAC. The four interpreters were divided ; :',r,!s for" 24-hour
operation in 12-hour shifts.

The II section had the responsibli:.•i "r processing and
interpreting the majority of the photographic , ,.et imagery as well
as some of the IR film acquired by the aPig-a C - aircraft. The
section was also responsible for completin- t'he nlanning for the IR
and SLAR missions after preliminary planrnin hf- - done by ThAC.
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The number of missions processud and interpreted during the
evaluation were:

1) Photo: 69

2) SLAR: 114

3) IR: 3

b. The TRAC, Tan -on Nhut

The TRAC had a total of 54 imagery interpreters assigned:
23 to accomplish the immediate interpretation of imagery and 31 for
followup detailed interpretation. The iranediate interpretation sec-
tion had one officer in charge and three teams of eight, seven, and
seven men each. They rotated in 12-hour shifts at 0800 and 2000 hours,
allowinkg 24 hours for each team between shirts.j

.In addition to responsibility for Air Force and other or-
ganizations' imagery, the TRAC processed and interpreted the majority
of the IR imagery and some of the SLAW/and photographic imagery acquired
by the 73d Avn Co. The number of 73d missions processed and inter-
preted at TRAC during the evaluation were:

1) Photo: 23

2) SLAR: 42

3) IR: h30

c. Effect

The division of responsibility for imagery interpretation
between TRAC and the 73d Avn Co at Vung Tau had no effect on the inter-
pretation effort. However, TRAC required that all information obtained
by SLAR and I4 imagery interpretation at Vung Tau be transmitted to TRAC
for dissemination to tactical units. This information was transmitted
by telephlone since no radio nets were established. Depending on the
amount of information to be reported, it required from 30 minutes to over
1 hour to transmit the report by telephone. An imagery interpreter at
TRAC recorded the information, determined which units were to be noti-
fied, and notified the units.

If several headquarters had to be notified, the informationcould be several hours old before it reachedý the last unit. For example,

imagery from SLUR rissions flown in the IV Corps area was processed and
interpreted.by the 73d but the information obtained by the interpreter
had to be transmitted to TIAC, which, in turn, normally had to notify
corps headquarters, 7th, 9th, and 21st Divisions, Rung Sat Special Zone,
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and the Naval Advisory Group. ;1ith an average of 45 minutes to establish
communications and to read the report to each unit, it was 5¼ hours after
completion of interpretation before the last unit was notified.

In general, II personnel were found to be adequately trainid
and qualified to interpret and process the imagery produced by the 73d
Avn Co. The II section operated on a 24-hour basis and approximately 21
man-hours were required daily for typing., transmision of reports, and
maintenance of files. Because the Ii section had no assigned clerical
personnel, a problem existed in typing, filing, and forwarding of II ke-
ports to requesting units. During the evaluation these essential tasks
were performed by highly trained II personnel. The assignment of two
clerk-typists to the imagery interpretation section would alleviate this
situation and allow the imagery interpreters to work exclusively in 'their
own MOS.

3. Training and Eerience

a. Training

Personnel assigned to the II section were school-trained
imagery interpreters. One warrant officer received his tr-3ininf' at the
US Army ilitary Police and Intelligence School, Oberammergau, perniany.
One enlisted nan received his training in classes conductc-c! bv .'2
Ulitary Intelligence Battalion (Aerial Reconnaissance and Surveillance)
at Fort Bragg, North Carolina. The remainder of the personner attended
the imagery interpretation course at the US Army Intelligence/ School,
Fort- Holabird, Mar-jland, The officer course varied in lengtli from 19
to 23 weeks. The material covered was the sar.e as in the enlisted coupi: ýs
but additional time was spent on intelligence training td qualify
officer students as G2 air officers. /

I
b. Experience

Individual experience of personnel assigned yo the TI sec-
tion is listed in annex D.

The average total experience of perscnnel assigned to the
imagery interpretation section was, as of 1 April 19651 as follows:

/

Officers 4507 months /
darrant officers 80.0 months

Enlisted men 15.5 months

It must be noted, however, that 10 en'isted personnel had 10
months or less actual experience in II work. Thuis was some.what orfset
by the fact that all of the 10 men had a backgro nd of 15 weeks of formal
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schooling at Fort Holabird, sLryland.

It was determined that personnel were well-trained and had a
good background in interpretation of photographic, infrared, and SLAR
imagery.

c. Adequacy of Training

SThe infrared and SLAR imagery used in the II courses were
mainly test imagery recorded over populated areas such as Fort Bragg,
North Carolina and Fort Meade, Maryland. No electronic imager-y of South
East Asia cr any tropical jungle terrain was used in the formal II clas-
ses.

A lack of familiarity with the area of WN resulted in some
imagery initially being misinterpreted, such as:

1) Wells were interpreted as fox1ioles or anti-aircraft
weapon emplacements.

2) Stacks of cord wood or charcoal were interpreted as
stacks of camouflaged suprnies.

3) Stacks of thatching material were interpreted as stacks
of camouflaged supplies.

As the imagery interpreters became familiar with the area,
errors were greatly reduced.

The imagery interpreters were not adequately trained in capa-
bilities of the OV-1 aircraft, It was found that they were not aware of
the cruising speeds and operating range of the aircraft or film consump-
tion factors for the IR and SIAR equipment. As a result, the senior
imagery interpreter at TRAC often planned and approved missions that were
beyond the capabilities of the aircraft or sensor. To alleviate thid
problem the company commander assigned ar aviator as liaison officer
with the TRAC to ad-rise them on the capabilities and employmnnt of the
aircraft.

4. Imaptery Interpretation Support Requirements

The number of man-hours of II support required, as discussed in
this objective, were based on the average amount of sensor imagery pro-
duced during 1 hour of OV-1 flight time over the target. These support
requirementp show average times to prepare, process, debzref, interpret,
and write reports for each mission hour.
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a. Photo

The KA-30 camera had an average film capacity of 240 frames
of useful photography after adjustment and testing. Depending on the
size of the target area and scale of photography, this film supply could
be depleted in less than 1 hour.

(1) Preparation Time

The imagery interpreters assigned to a specific mission
checked the mission request to determine the TOT, area covered, type of
information desired, and units to which reports were to be sent. The
target areas were drawn on appropriate maps and checked to determine the
location and types of activities which might be detected. Average time
for preparation for a photographic mission was 15 minutes.

(•) Processing Time

The ES-29 required 141 hours to process 2,759 frames
of photographic imagery, for an average of 190.2 frames per hour. Thus,
1 hour and 16 minutes were required for processing 1 hour of photo
flight time.

(3) Debriefing

Since a photo mission was also essentially a visual
mission, visual sightings were usually more extensive than on IR or
SLAR missions. As a result, debriefiiig for photo missions required ap-
proximately 30 minutes. Debriefing procedures are described in annex D.

(4) Interpretation Time

The II section required 264.17 hours to interpret 10,349
frames, for an average of 39 frames per hour. Thus, they required 6
hours aad 9 minutes to interpret 1 hour of photo imagery.

(5) Report Writing

Reports for IR, SIAR, and photo missions were similar.
Depending on the amount of information detected on the imagery, it
required 5 to 30 minutes to write a report for one mission, with an aver-
age of 15 minutes per mission flying hour.

b. SIAR

The two OV-IB (SIAR) aircraft flew a total of 224o5 hours
over target areas and acquired 9,491 inches of imagery during the evalua-
tion, for an average of 42.2 inches of imagery per hour.
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(1) Preparation Time

Preparations made by the imagery interpreter assigned a
SLAlt mission were essentially the same as the preparations described for
photo missions. The maps used for SLAR were 1:250,000. Approximately
15 minutes preparation time were required for a SIAR mission.

(2) Processing Time

The ES-29 required 3j hours to process 518 inches of
SLAR imagery or an average of 148 inches per hour. Thus, it required
17 minutes to process 1 hour (42.2 inches) of SLAR imagery. However.
following the development of a technique for making in-flight spot re-
ports from SLAR imagery, all SLAR imagery was processed in flight on the
RO-166 in-flight recorder/processor.

(3) Debriefing

The ptlot and sensor operator were debriefed when the
imagery was delivered for processing. Debriefing of a SIAR mission took
an average of 10 minutes. (See annex D,)

(4) Interpretation Time

The imagery interpretation section required 168.3 hours
to interpret 9,491 inches of SLAR imagery, for an average of 56.3 inches
of imagery per hour. Thus, the II section required 44.5 minutes to
interpret 1 hour of SLAR imagery.

(5) Report Writing

An average of 15 minutes was required to write the report
for the imagery acquired in 1 hour.

c. IR

The four OV-lC aircraft flew a total of 2184 hours over tar-
get areas and acquired 9,079 feet of imagery, for an average of 41.5
feet of imagery per hour.

(1) Preparation Time

Preparation I'or an IR mission was more time consuming
than for photo and SLAR missions. It included checking the mission re-
quest, obtaining maps and photographic coverage of the area, and checking
the maps and photos to determine the type of activity that could be de-
tected on the imagery. This preparation required approximately 30 min-
utes per mission.
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(2) Processing Time

The ES-29 required 110:28 hours to process 9,079 feet of
.magery, fcr an average oZ 82.2 feet per hour. It required 30 minutes

to process 1 hour of IR imagery.

(3) Debriefing Time

Debriefing of an IR mission was the same as for a STAR
mission and took an average of 10 minutes.

(4) interpretation Time

The imagery interpretation section required 783 hours
to interpret 9,079 feet of IR imagery, for an average of 11.3 feet of
#magery per hour. Thus, the II section required 3 hours and 42 minutes
to interpret one hour of IR imagery.

(5) Report Writing

An average of 15 minutes was required to write the re-
port for the imagery acquired in 1 hour.

d. Summary

Figure 27 surnnarizes the nman-hours required to support 1
hour of exposed imagery.

Activ2Ly Photo SLAR IR

Preparation .15 fl5 :30

Processing 1:16 :.17 :30
Debriefing :30 :10 :10

Interpreting 6:o9 :44 3:42

Report Writing :15 :15 :15

Tota. 8:25 1:41 5t07

(C) FIGURE 27. Man-hcurs required to support 1 hoar of OV-I imagery.

Total time elapsed to handle one mission is not indicated.
In some cases, the activities took place simultaneously; in others, two
or more imagery interpreters were participating.

Annex D describes the major duties of the imagery interpretation
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section and shows man-hour utilization by the 73d imagery interpretation
section and by the TRAC imagery interpretation section.

5. EquiEment

The major items of equipment which the II section was authorized
are listed in annex D.

a. Light Tables

The Richards light table and related optical equipment were
not available to the Vung Tau section until 15 June 1965. Prior to the
arrival of this equipment, the section used two AR-18 light tablcs and
four small light tables wnich were components of the AN/TAQ-1 infrared
ground surveillance center.

(1) AH-18 Light Table

The AR-18 light table has a viewing surface of 18 x 10
inches. dithout filx brackets the overall dimensions are 29 x 16 x 6
inches. Light is supplied by four neon tubes and cannot be regulated
because of the lack of a rheostat. Film brackets are easy to attach
and adjust. Film size up to 9 inches can be used on this table. The
AR-18 light table was adequate for the needs of the imagery interpreter.
It was easily packed in a combination carrying case/table and provided
the section with a portable light table when required.

The table was adequate for all requirements but it is
heavy and awkward to handle when trying to keep film oriented to a map.
Since the table cannot be tilted the interpreter had to bend over to read
film imagery, which became very fatiguing after only a short period.

(2) Light Table (Component of AN/TAQ-1)

This light table has a viewing surface of 12 x 9 inches.
The overall size is 18 x 12 x 8 inches with the film brackets attached.
The film brackets are not mounted securely and are difficult to adjust.
After the film has been mounted, the brackets have a tendency to open up,
allowing the film spool to drop off. Light is supplied by neon tubes of
coaist ant intensity.

The viewirn surface of the table is small and allows
only a small portion of the llm. to be viewed at one time. This increases
the difficulty of plotting, which in turn increases the amount of time
required to plot and interpret imagery.

The table is small and light, is easy to move, and film
can easily be kept oriented with the map. However, the small viewing
surface and inadequate film brackets reduced its effectiveness.
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(3) Richards Model GFL 918

The model 918 light table has a viewing surface of
18 x 10 inches. The overall size is 20 x 10 x 6 inches without the film
brackets mounted. The brackets are easy to attach and adjust. They
will accomodate film sizes up to 9 inches. Light is supplied by a xenon
tube and the intensity can be regulated by a rheostat.

The viewing surface is mounted to the base by means of
a short pedestal with a ball and socket joint. This allows the table to
be rotated or tilted to any position desired. The table was found to be
satisfactory in every respect. The tilt capability was a welcome im-
provement as was the rheostat controlled lighting which enabled imagery
to be viewed with less eye strain and greater accuracy.

(4) Richards Model GFL 940MC

The model 940 light table has a viewing surface of ap-
proximately 40 x 10 inches. The overall size is 44 x 10 x 16 inches
without film brackets or optics kit attached. The table has a bracket
designed to mount the optics kit, Richards MC-2. The use of the optics
kit allows the imagery to be studied under high magnification while the
imagery is on the light table. Light is supplied by a xenon tube and
the intensity can be varied.

Ab many as nine frames of imagery can be viewed at one
time. The variable intensity light features reduces eye fatigue prob-
lems and accounts for quicker interpretation of imagery. More than one
imagery interpreter was able to work on this table at the same time.

The Richards light tables, with their variable light
intensity, adjustable tilt, and large viewing areas, were ideal for
interpreting all forms of imagery. The large size of the viewing areas
afforded the imagery interpreters an improved means of relating all
identifiable terrain features on a map run and simplified the plotting
requirement.

b. Optics

(1) Optics Kit, Richards MC-2

The optics kit is a variable power, zoom microscope/
stereoscope. It is equipped with three lenses, Oo.5x l.bOx and 2.Q0X
a stereoscope attachment, and two sets of eyepieces, lOx and 20X. By
using various combinations of lenses and eye pieces, the kit is capable
of providing magnification from 3.5X to 120.0ox When used as a stereo-
scope it is capable of providing magnification from 7X to 70x. The use
of the Richards optics kit allowed imagery interpreters to detect and
identify small objects that were undetected or not identifiable with
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