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FOREWORD

This report summarizes the results of the <ffort associated with
the study and investigation of graphic materials handling performed under
Contract AF30(602)-3154 for Rome Air Development Command by

Information Dynamics Corporation.

Information Dynamics Corporation wishes particularly to express
its appreciation to Mr, Gino Frate, RADC Proj_ect Engineer, ’ who has
provided most helpful direction and guidance in the performance of this
study. Information Dynamics Corporation also wishes to express its
appreciation to those manufacturers who suoplied representative equip-
ments for evaluation and to the many people who gave of their time freely

to permit the establishment of operating background data on many of the

equipments, techniques, and approaches considered in this study program.

David P. Waite, Fresident of Information Dynamics Corporation,
and principal investigator on this study program, and his co-authors
Roderick D. Morrison, Jr., Project Manager, and James A, Jaffe,
Systems Engineer, were assisted in the study by William W. Tunnicliffe,
Manager of Systems Engineering, David E, Sparks, Systems Engiueer,
Joseph E, Poirier, Systems Engineer, and Dr. George K. Lewis, Photo-

Interpretation Consultant,

8econdary Report No.: R=3001-U4

AIR FORCE, GAFB, N.Y., 30 Nov 6-kb



Key Words: Data Storage Systemsjy Photo Interpretation; Aerial Photog-
raphy; Data Processing oSystems

ABSTRACT

The purpose of this study was to identify variocus state-of-the-art
techniques and approaches which could be integrated to provide a system
suitable for the storage, retrieval, and handling of a wide variety of
graphic materials proposed as a data base for a Reconnaissance Technical
Squadron,

The study was performed by detailing the definition of the problem:
reviewing current practices in organizations concerned with graphic materials;
surveyling available equipments having potential application; reviewing tech-
niques and approaches as revealed in current literature; testing representa-
tive types of storare equipment; analyzing factors related to indexing and
organization as they affect material storage; and synthesizing a represen-
tative solution for the types and volumes of graphic materials assumed =
all with simplicity of design and manual handling as study objectives.,

The results obtained included rating information on different teche
niques of storage; selection of representative equipment types; layout of

a storage area tc accommodate the estimated volume; and selection of a
material storage addressing method,

PUBLICATION REVIEW

This report has been reviewed and is approved. For further technical information on

this project, contact Mr. Gino Frate, RADC (EMIIO), GAFB, NY.

Approved:  oTNO J.
Project Engineer

Approvdd;, -~ - INT

Chief, Ipformation Processing Branch

FOR THE couumosaat Y Ci.g(()w_,____
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EVALUATION

l. The Graphic Materials Handling Study wus initiated to support the
in-the-house program of OSR 406. It has specificelly been concerned
with improving the techniques for manipulating and storing the graphic
materials that are expected to be used in a Reconnaissance Technical
Squadron. Among these materials are maps, charts, photographic prints,
mosaics, rollfilm and collateral information.

2. The OSR 406 program has been involved witl exploiting the current
state-of-the-art to provide an optimum reconnaissance data handling and
reduction complex. As a consequence, improved devices and techniques
have evolved in the process of achieving the program objectives. 1In
conjunction with these it was realized that further improvements in |
graphic materials handling would further promote more effective system
performance. Therefore, the Graphic Materials Handling Study wes under-
taken to provide these improvements.

3. This study has considered in detail the characteristics of the RTS
operational environment. It has provided recommendations which indicate
by manual means how the manipulation of graphic materials can be
facilitated. These recommendations, involving both equipments and
techniques, will be further evaluated by personnel of the OSR 406 program
before they are considered for future implementation in a Reconnaissance
Technical Squadron.

4. Although these recommendations were directed for RTS use, they are
concerned with many principles and characteristics which are considered

basic in the handling and storage of graphic materials. Consequently,
the results of this study are applicable in all situations where the
manipulation and storage of graphic materials is of concern.

B zcon

GINO J.
Project Engineer
Systems Planning Office
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SECTION ONE. INTRODUCTION

The purpose of this study was the identification of state-of-the-art
techniques which when integrated — with simplicity of design and manual
ha‘ndling as principal objectives — would yield a set of techniques and methods
satisfactory for storage, retrieval, and handling of the wide variety of graphic
materials which constitute the data base anticipated for a Reconnaissance
Technical Squadron. These graphic materials vary in substance from a
single sheet map 57 1/4 x 41 1/2 inches weighing only ounces to a 9 1/2-inch
x 500 -foot roll of aerial film weighing some 20 bounds. ' These materials
vary in estimated total quantity from 150 PI Keys to 54, 000 reels of aerial
roll rilm — a nominal six-month accumulation of baSic interpretable material,
gathered at a rate of 300 rolls per day.

The study — conducted within the period from June 1963 to April 1964 —
was approached by investigations, essentially in parallel, of the actual opera-
tional requirements, of current practices of organizationé concerned with
appreciable collections of graphic materials, of equipments currently or
predictably available, and of techniques and methods as revealed in current

literature.

The requirements were studied to allow detailing. For example, what

were the estimated quantities involved; what was the distribution among sizes
falling within the range of sizes established; what were the constraints on
modification or any item of graphic material which might be required by a

potential technique of storage, handling, or retrieval — e. g., permanent
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1.0
attachment of holding devices or simply folding; how would these materials
be used and what effect would this have on techniques selected — i.e., what
would the size and composition of'a typical user request be; would the intellec-
tual content of the material in association with the methods of management of
this content by the users pose any implicit or explicit guidelines for the'
constitution of the graphic materials store and the techniques, methods,
and equipments used within the store?

Current practices were investigated to determine not only the methods
and techniques currently in use but also to ascertain tfme judgments of typical
users — throughout a range of collection sizes and types -— regarding
methods and techniques of more recent origin. In assessments of this kind
it is important to recognize that when an organization has a large collection,
it has a large standing investment in a given equipment approach. The force
of existing investment and the familiarity of personnel with an existing
physical arrangement 2nd associated set of operational practices inevitably
conditions their judgment concerning and inclinations toward different methods,
techniques, and equipments. The practices determined and the judgments
obtained were weighed, with these factors in mind, against the needs of the
present system — simplicity, manual operation, and, implicitly, speed of
retrieval. It may be pointed out in passing that this latter — speed of
retrieval — is a determining factor not commonly found. Organizations
contacted were selected from four broad sectors of our technology —

military, government, university/private institution, and commercial —



1.0
to gain representative data concerning the storage, retrieval, and handling
of three broad types of graphic materials — cylindrical solids, rcctangular
solids, and sheet meterials. Roll film collections -— representative of
cvlindrical solids — which were considered ranged in size from thc small
vault of a commercial aerial survey company to the multi-room vault of a
large military agency. Book collections — representative of rectangular
solids -- which were. considered ranged from the implicit cbservations and
experiences of uses (from home-sized library to Widener-sized library)
and of a library scientist on the staff to observations concerning an actual
photographic interpretation library of a large national agency. Map collec-
tions — representative of sheet material — which were considered ranged
in size from the private collections of small aerial survey companies through
medium-sized collections of universities and international organizations to
the large-sized collection of a military agency. Similarly representative of
sheet material, collections of photographic prints considered ranged fr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>