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By: <l:.^r.. 
Date: Uj •./. 

(R. A. lTolson) 

I have been a t t e n d i n g the weekly meetings of the 6673 6*Wp« 
The p o i n t s to which they a t t a c h a l o v e r p r i o r i t y a t p re sen t ( r ada r 
e r r o r s , s y n t h e t i c d a t a f o r s imula t ion , t a r g e t s wi th c r o s s i n g p a t h s , 
and smoothing theory) a r e a l s o of i n t e r e s t to ua . There a re 
important d i f f e r e n c e s between our v i ewpo in t s : they a re i i tned ia te ly 
i n t e r e s t e d in f i t t i n g workable sequences In to 2^6 r e g i s t e r s of E$; 
they , u n l i k e u s , can c o n t r o l t h e i r " p r o j e c t i l e " i n f l i g h t , so t h a t 
Ihey can send i t c o r r e c t i n g o rde r s as necessa ry ; we must have access 
somehow to large q u a n t i t i e s of b a l l i s t i c d a t a which probably cannot 
be genera ted simply. 

A f i r s t d r a f t of A q u a r t e r l y report f o r J u l y , August, and 
September wae w r i t t e n . 

THE JIHK CONTROL PROBLEM 

2.1 Data Smoothing and Target P o s i t i o n P r e d i c t i o n . 

( £ . A. Kelson) 

Some thought was given to the significance of the different 
smoothing mothods employe! by Kk U7 (where a smoothed accelera
tion ia obtained from an acceleration calculated frcm a smoothod 
velocity) and by Project Thumper (whore the smoothed accelera
tion is obtained from an acceleration calculated from an un~ 
smoothed velocity). For Mk U7, then, the weighting function 
applied to the acceleration obtained from observed positional 
data Is composed of time multiplied by an exponential, whereac 
for Thumper, the weighting function is a Bireplc exponential. 
For our Initial coding we shall use the Mk U7 method. (In general, 
wc are trying to fol-ow Mk h7(s equations when these represcj.t 
a philosophy of firo control, bv.t not to be bound by them when 
they moult only from the special requirements or characteristics 
of analog equipment.) 
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2.1 Data Smoothing and target Position Prediction. (Continued) 

I have also been trying to finjure out with Dodd. the 
functions performed by the linear rates section of the Mk U7 
computer. The text accompanying this is not amply written, and 
there are several inconsistencies in notation. Since the net
work, which involves two interdependent loops, accomplishes tho 
velocity smoothing, it is important to analyze it. 

3. CODINO 

(J. M. Dodd) 

A rough flow diagram describing the general functioning of 
the Mk Uf computer has been prepared. In accordance with the Mk U7 
report, the overall system has been divided into nine sections which 
are, in order: 

1. Present Position Section 
2. Apparent Wind Section 
3. Linear Rates Section 
U. Acceleration Smoothing Section 
5. Prediction Section 
6. Ballistic Section 
7. Fuze Order Section 
£>. Parallax Correction Section 
9. 'Jan. Order Section 

(One additional section may be added to compute initial values of 
some of the variables when targets are first acquired.) 

Preliminary work has been completed on all except soctions 3 
and h above. In these two, considerable difficulty has resulted 
from the fact that some of the symbols used aro not rigorously 
defined; furthermore, the notation used in these sections (and in 
related sections) is not always consistent. In addition, the 
description of the computer mechanism is incomplete. 

Final coding can begin when the difficulties in sections 3 
and U have been overcome. 

(A. Kate) 

y 
A program was developed for determining • • arc tan =. In this 

problem, Y and X might be the predicted values of tho roctangular com
ponents of range — being H sin 6 and R cos 8 respectively. At Israel ' s 

• s u g g e s t i o n , Newton's Method for determining the roots of the equa
tion, f(9) e tan © - tan © • 0 was made. The function tan © was 
approximated by a power series of f ive termB. 
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3. C0DIK3 (Continued) 

'''his code uses 66 orders end 1° storpgs r ag i s t e r s . If one uses 
the temporary storage more eff iciently and the Modified Newton's 
Method (involving use of a constant maximum Blope ao suggested by 
1*. C. lielwig), tho resu l t ing program wil l use 60 orders and 18 
storage r eg i s t e r s . 

In view of the fact that these codes are lengthier than that 
developed by R. L. Walquist (U7 orders, 12 storage) and give a 
maximum error of tho same order of magnitude, i t i s f e l t that the 
l a s t mentioned code i s more des i r rb le . 

k. DATA CONVERSION 

(R. A. Nelson) 

The requirements on converting digit ally-expressed gun orders 
to the analog form representing gun position and movement are tied 
up with the response characteristics of the guns. Xatz has started 
to work on the general problem of what is necessary in the way of 
gun orders to achieve suitably smooth positioning of the guns. When 
he has some background information, we shall discuss the problem 
with Linvill. Possible help can come from work being done at 
Building 32 on the Parsons milling machine problem, where a similar 
problem is encountered. 

(A. Katz) 

During this period considerable time was devoted to further 
orientation with respect to the fire control problem and to the 
work of D.I.C. Project 669U in applying digital techniques to the 
control of the Parsons Milling Machine. On the basis of preliminary 
reading, it is felt that some of the techniques used for machine 
control may be applied to the control of power drives for guns 
and directors. 
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