VIDYA REPORT NO. 118
December 13, 1963

DEVELOPMENT OF LIVESTOCK AND
CROP SURVEY TECHNIQUES
Phase |

by
Carl H. Strandberg
Callie Lukermann

prepared for
U. S. Department of Agriculture
Statistical Reporting Service
USDA Order No. D/A 12-18-0018-60

VIDYA PROJECT NO. 8290

RESEARCH © AND" ' DEVELOPMENT

A DIVISION OF Itek CORPORATION



FOREWORD

Under USDA Contract No. 12-18-0018-60 dated May 13, 1963,
the Vidya Division of Itek Corporation has conducted Phase I
of a program on the development of livestock and Crop survey
techniques. The program has been carried out on behalf of the
Statistical Reporting Service, U. S. Department of Agriculture.
Phase I has been a feasibility study, devoted to ascertaining
the conditions under which livestock and Crops can be reliably
identified from aerial panoramic photography.

The final report on Phase I summarizes the work done by
Vidya under the contract. It gives Vidya's conclusions as to
the feasibility of crop and livestock surveys, and recommends
procedures to be followed in the further development of survey
techniques.
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ABSTRACT

This report describes the work done for the Statistical
Reporting Service, U. S. Department of Agriculture, under USDA
Contract No. 12-18-0018-60, in Phase I of a program devoted to
the development of livestock and crop survey techniques. The
report discusses the feasibility of detecting and identifying
1ivestock, row Crops, and grain crops on aerial panoramic
photography -

Tn view of the extremely high ground resolutions required
to make such identifications, vidya's HyAc ("high acuity") aerial
panoramic camera was used to take the experimental photography
for Phase I. With the HyAc camera and suitable aerial film-
filter combinations, exceptionally good interpretability can be
obtained. Phase I included trial flights for determination of
photographic specifications, and simulated operational flights
over areas selected by the Department of Agriculture. The simu-
lated operational flights were made at altitudes of 5,000 to
14,000 feet above the ground with Eastman Kodak S0-226 film and
Wratten 21 filter.

The HyAc photography was interpreted in the vidya Image
Analysis Center. Direct viewing microscopes and rear-projection
viewers magnifying up to 20 times were used in the interpretation.
The initial interpretation was later re-analyzed, interpretation
procedures and photographic images were appraised, and many improve-
ments were made in the initial interpretation system. This re-
analysis included comparative evaluation of negatives and positive
transparencies, and a critical evaluation of photographic criteria
for:

(1) Identifying and counting livestock (cattle and sheep,
including calf and lamb crop) .

(2) Identifying grain Crops (wheat, barley, oats) and row
crops (sorghums, corn, dry edible beans, sugar beets);
acreage determination in each category.

This report emphasizes the results obtained in the study of
livestock. Efforts in grain and row-crop identification, which
requires more detailed study of tone, texture, IOwW spacing, and
other characteristics, were devoted to the development of criteria
which offeér the greatest potential for crop identification.

The Vidya Spectroterrometer was used for trial field measure-

ments of the spectral reflectance. These measurements are to be
used for:
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(1) Determination of optimum film-filter combinations for
the identification.

(2) Utilization of Vidya's color-enhancement techniques for
rapid analysis.

It is felt that this work is applicable in Phase II crop
identification.

Analyses were also made of both negative and positive images
of livestock and crops in photographs taken with Vidya's nine-lens
multiband camera.

Additional background research was done on:

(1) Aerial camera systems for livestock and crop surveys.

(2) Film-filter combinations for livestock and crop surveys.

(3) Aerial flight mission planninge.

(4) Photographic interpretation keys.

(5) Ground and airborne spectral reconnaissance as an aid to
livestock and crop surveys.

These subjects have been included as appendices to this report,
at the request of the Department of Agriculture project officer.

At the end of Phase I of the program, vVidya has concluded that:

(1) Aerial photographic livestock surveys are feasible, when
cameras which yield extremely high ground resolution are used with
film-filter combinations which yield the greatest possible range of
distinguishable gray tones in the photography.

(2) Additional development work, including ground and aerial
spectral reconnaissance to optimize film-filter selection, is needed
for crop identification.

(3) Photographic interpretation keys should be developed for
use in livestock and crop surveys.
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DEVELOPMENT OF LIVESTOCK
AND CROP SURVEY TECHNIQUES

1. INTRODUCTION

This report describes the work done under Phase I of a three-
phase program of research on techniques for conducting aerial
photographic surveys of livestock and agricultural crops. As
stated in Itek Proposal No. 3603, Phase I was planned as a feasi-
bility study, devoted to ascertaining the conditions under which
livestock and crops can be reliabily identified from aerial pano-
ramic photography. Phase II will extend the results obtained in
Phase I and will be devoted mainly to establishing a statistical
confidence level for livestock and crop identification. It may
also include sample identification keys to livestock and crops in a
limited region. Phase III will consist of a trial operational
survey, including an actual inventory of crops and livestock in
a small controlled area.

The aerial photography for Phase I was obtained with Itek's
HyAc panoramic camera. Test photography was first flown over the
area of Milpitas, California; then, on a simulated operational
basis, areas designated by the Department of Agriculture in Utah,
Colorado, and Wyoming were photographed. Most of the photography
was taken at scales from 1:11,000 to 1:14,000; selected areas
were photographed at larger scales.

In interpreting the "operational" photography, attempts were
made to count livestock and to classify them as to use, age, seX,
and (as an aid to establishing use) breed. Wherever possible,
this work was checked against sample counts made on the ground by
Department of Agriculture field personnel. The correlations
between photointerpretation and ground data were criticized from
the point of view of statistical validity, which will be the prin-
cipal criterion of photointerpretation in Phase II.

Representative grain and row crops identified on the ground
by Department of Agriculture personnel were scrutinized on the
photographs in order to judge the reliability of crop identifi-
cations made on HyAc photography taken early in the growing season.
Possible criteria for crop identification were reviewed according

to their usefulness in an aerial panoramic survey system.

The photographic specifications and image quality of the
Phase I photography were analyzed, and experiments were made with
alternative films, filters, and processing methods. Multiband
photography of the Milpitas area, obtained by Vidya under Project
VELA, was studied for interpretability in the various spectral
bands.




































































































































