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1. 3ENERAL 

(C. B. Vleaer) 

The major effort over the past period has been the prepara
tion and presentation of a demonstration for Air Force officera. 
Tne demonstration included a new program f ir painting Telocity 
vectors for two tracked targeta on the display scope* Also, 
decimal heading instructions for the interceptor were displayed 
on a new system of l ights , which give a direct decimal reading. 
The decimal headings are obtained from a new relay converter, 
which la connected to the indicator light circuits of FF3. 

During preparation and again during the demonstration l ive 
interceptions were run successfully 

2. EH3IHEERINQ 

(B. Beat) 

Two decoder output amplifiers have been built and Installed 
in the computer to boost the signal from the previous 1.5-volt 
awing to a awing of 20 volts, also into a terminated l ine. This 
increased awing has made i t possible to eliminate the ore-amplifiers 
in the 16-inch display scope. The gain and poaition controla, 
which used to be in the pre-amplifier, have been re-wired so that 
they may s t i l l be used. The final amplifiers have been modified 
ao that they now have more gain, in order to obtain fu l l deflection 
for 5/8 ful l decoder. This la desirable for certain display problems 
involving radar data., The system appears to work satisfactorily. 

(H. J. Kirshner) 

1. Relocation of equipment in Boom ??U was completed during 
this bi-weekly period. Ho major di f f icult ies were encountered; 
however, there were three tube failures which may probably be 
attributed to the movement. 

2. An amplifier waa constructed for the purpose of tapping 
the Barta-Bedford private line so that conversations on the l ine 
could be heard on a speaker in teat control. 
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2. ENQINSEEINO (Continued) 

3. Maximum effort was concentrated on preparation for 
Tieitora. 

3. AKALTSIS IQB BUTOHD MCFBBIMEHTS 

(D. R. Xeraal) 

The flight taata held during the paat bi-weekly period aeemed 
to indicate leaa favorable reaulta when the two aircraft net at 
flight angles. Investigations of this phenomenon wi l l be Bade aa 
aeoB ae the data analysis programs mentioned in previous bi-weeklies 
are put into operation. 

The major effort during the paat bi-weekly period haa been 
in preparing and testing program* for a visitor demonstration on 
Friday, May 25. At f irat the efforta were put into developing 
improved programs using the extra XS registers; however, a 
decision waa aade during the early part of the week of the 25th to 
restrict our operations to the present 256 registers. These 
programs were successfully prepared. 

Several new methods of smoothing have been proposed, and 
i t waa interesting to learn that Airborne Instruments Laboratory 
la now using a eaoothing equation with analog equlpaent which haa 
the following forax 

*V4 ft-kl 
where f and g are constants leaa than unity. Thie la quite 
similar to an equation which we had been conaldaring using, and 
which we shall teat in the near future. 

(V. S. Attrldge, Jr.) 

Z have written a new and shorter numeral display program 
originally intended to be uaed to display heading angles on the 
scope with the interception program. 

The combat program haa been improved and now includes the 
smoothing •iquations. It haa also been arjaft^d to run at fairly 
constant speed 

^a m p II I 
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3. ANALYSIS FOR BEDFORD BXPKSIMEHTS (Continued) 

The interception program with punched tape output has been 
improved with encouraging results . I have also written a short 
tape analysis program which wi l l read the output tape, convert 
and print on the typewriter what haa been punched. 

Most of the second half of the bi-weekly period has been 
-pent preparing for the demonstration for the Air Force. 

(7 . t . Heart) 

Several teats and modifications have boon made on the 
prcgraa for printing from R,0 Input tapes. This program i s not 
yet c-apletely chocked out. Large quantities of data hare been 
taken with the most recent modification of the Criteria Smoothing 
prcgraa, which operated successfully. Studies of other types of 
smoothing are In progress. 

Part of the time was spent assist ing in the preparation for 
the demonstration of 5/25/51- Prior to the decision not to use 
any programs ut i l i s ing the extra Us registers, a program was written 
which modified the multiple aircraft tracking program by the addition 
of vector display. This program haa not bean taatsd yet . 

(D. A. Kemper) 

Most of the preceding fortnight was spent preparing for the 
damonstrations which took place on May ?5. The velocity vector 
program was modified to paint vectors whether or not the a/c waa 
missed and to increase by a factor of four the spacing between 
dots, which helps the eye smooth out the kinks in the vectors due to 
decoder quantisation. 

(J. Roaabach) 

Have prepared a program which uses as the observed position 
of the aircraft the mean of a l l places of data which f a l l inside the 
search area. Have also prepared a aodifioation of a program, written 
by D. Kemper, which uses as observed position the mean of the present 
radar reading and the previous radar reading. 

Two display programs were run on the computer. One success
fully displayed a circle and 13 fixed points. The other displayed 
a heading angle but the program contained somevu^ora which have 
since been corrected. > ^ 
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k, THEORETICAL ANALYSIS 

U.l Systems Studies 

(D. H. Israel) 

•on Neumann's report on an ultimate system has bean 
carefully studied, and a good deal of thought hat been given 
to methods of data-handling and processing In tha Muldar 
System. A definite scheme of attack has been formulated and 
la now being studied In more detail before being written up 
and discussed with interested parties- In this connection 
some thought has been given to the type of computer order a 
which would be valuable In data correlation and combinatorial 
problems. This has led to a certain amount of programming in 
order to see what the gain in storage and operating tinea would 
be for such functions as half-length storage, comparison of 
the positions of two points in apace, and the transfer of data 
from one eet of registers to another. 

U.2 Data Sera thing and Aircraft Control 

(J. H. Salter) 

the study of prediction and eaoothlag is continuing. 
A prediction program was found which gives excellent results 
up to frequencies of _ 

u t - ^ p ( I . e . uff = 60°) 

which corresponds to talcing 6 readings while the plane f l i e s 
a complete circle. Compared with the present prediction 
program, it gave about one-fourth the error at u/T • U5» but 
this only on clear (non-quant 1 ted) data. With quantitation 
the picture la reversed, and the reason for this la that the 
no re precise prediction program, although accurate up to off • 60°, 
accentuates the higher frequencies 60<u/F<180 and thus 
acta as a poor low-pass f i l t e r or smoother. Effort ;> are being 
•ade to correct this deficiency and s t i l l keep the precision 
at low frequencies. 

The problem of smoothing (without prediction) and 
of velocity smoothing la studied in the frequency domain 
The picture gained by the preliminary i s quite illuminating and 
points up tha limitation of simple numerical methods. The 
smoothed velooity program mentioned by^£ Qendette la Sivpeon'e 
3/8-th integration rule uaed In revereWror differentiation. 
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U. THEORETICAL ANALYSIS (Continued 

k.2 Data Smoothing and Aircraft Control 

(J. M. Salter) 

It has good low-pass characteristics and appears to be stable 
(convergent) after a superficial preliminary study. Whirlwind 
will t e l l us i f such a superficial study suffices. 

(C. B. Qendette) 

The "One Coordinate Prediction Testing Program" has 
bean revised to include more elaborate manual intervention and 
fac'llty to print results. A selected constant of the prediction 
equation say be varied by using the Adjustable Constants 
Switch. At the same time the changes in the error curve may be 
observed on the scope. When the amplitude of the error curve 
it small, the operator may initiate the printing subprogram, 
which prints the values of the constants and all the informa
tion previously displayed on the scope. 

A recent run of the previous "One Coordinate Prediction 
Testing Programs" and the "Locus Display Program".gave satis
factory results. Several photographs were taken. 

A "One Coordinate Telocity Smoothing Program", which 
usee a method of. smoothing suggested by John Salzer, has been 
written. The n smoothed velocity is given by the equation 

8 *• 8 

3 l a - J l*-3 " 3 V l " * > * Tn-3 

where i 
and * 

n 
v 
n 

th 
smoothed velocity 

quantised position. 

The amount of quantisation i s adjustable. The smoothed velocity 
i s computed by the equation above and by the general linear 
smoothing equations to allow comparison. Each smoothed velocity 
i s compared with the true velocity, and the errors are plotted 
on the scope. 
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U.3 Correlation Studies 

(£. L. Walqulst) 

Work hat been completed on my thetie entitled 
"Analysis and Design of a Digital-to-Analog Decoder". Copies 
of the thesis are available in the library for Interested 
persons. 

Additional thought has been given to the problem of 
correlating Incoming information with stored information for a 
computer-radar network operating with a large number of 
targets. The problem of correlation involves comparing the 
incoming information with the stored information; this 
comparison proesss is necessary in order to determine which 
piece of incoming information should be associated with 
which stored target. 

Basically, there appear to be U different ways in 
which this comparison process may be carried out (the first 
2 of these were previously mentioned In the 6673 Bi-weekly, 
M-2093>« 

In each of the following) N is the number of radar returns 
which must be correlated by the computer. 

1. If the targets are stored in a single block in a 

completely random fashion, the number of comparisons 
2 

is proportional to N 

?. If the targets are stored in K blocks, and the address 

of a particular block is obtained by some formula 

from the positions of the targets» the number of 

comparisons Is proportional to N /K. 

3. If a separate binary-digit storage position is kept 

for each possible position of a target in the radar 

network (K equals the total number of "oells" for the 

quantised X, T, Z target positions), the number of 

comparisons is proportional to I. 
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U„3 Correlation Studies (Continued) 

(B. L. Walquist) 

U. If the targets are stored in a tingle block, but 

are kept in an X, Y, Z positional order within 

this block, it is possible to do the required 

correlation by a method of "step-comparison". 

Using this method, the number of stored targets 

which might correspond to the present piece of 

input information is out in half by each comparison. 

As a result, the total number of comparisons for 

X targets is proportional to V logJl 

An examination of methods 1 through 3 indicates that 
as one attempts to decrease the correlation problem, the amount 
of storage necessary for targets must increase. However, the 
method U oircuavents this problem by introducing a "presort" 
by means of which the targets are always kept in a proscribed 
positional order. Present effort is being directed towards 
obtaining a relative evaluation of the various methods. 

6. H1COHD QT COMPUTER UTILIZATICeT 

(J. Amow) 

SeOA 
1325 - 1U25 

1U25 - 1530 

1530 - it>30 

5-16-51 

1300 - 1500 

The Simulated Combat Program operated with reasonable 
results. 

A program to print data on tracked aircraft from 
punched paper tape was run, 

A new PVTV8 program did not operate satisfactori ly. 

The one Coordinate Prediction Testing Program and 
the Locus Display Program were used to take several 
photographs. 
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6. RECOUP OF COMPUTER UTILIZATION (Continued) 

(J. Arnov) 

A punched tape analysis program was run with success. I5OO - 1530 

1530 - l600 

I60O - I63O 

1630 - 1700 

1300 - 1700 

12U5 - 1*30 

1U30 - 1500 

1500 - 1600 

1600 - 1700 

13» - 13^5 

13U5 - 1U00 

1U00 - 1700 

5-21-51 
t a n 

5-35-51 

A program to print data from punched paper tape 
indicated the need for further testing. 

The Data Transcript ion Program contained programming 
errors. 

Two Display Progr 
errors. -

were run hut contained programming 

othing program was run in order to take much data. 

Several programs were run in preparation for a demonstr
ation. 

A One Co-ordinate Least Square Smoothing Program 
indicated the need for program adjustments. 

A 2 a/c interception program with punched tape output 
did not operate to i t s fu l l capacity. 

The program to print from tapes indicated satisfactory 
operation of the program. 

Data was taken on the operation of the 2 a/e inter
cept ion program used on 5-I8-5I• 

iber display program operated satisfactorily. 

The Criteria Smoothing Program operated satisfactorily, 
and data taken for the linear case. 

The Computer was used in preparation for a d 
tion to a group of Air Joroe/Myloers. 

c# 
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& 
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