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DESCRIPTION: AVERAGER i s  a f i v e  channel averager designed f o r  analysis  of 
slow neural po ten t ia l s .  I t s  fea tures  include : variable  number of  sweeps 
(00-99>, variable sampling time (001-999 msec per p t . ) ,  var iable  number 
of points  (001-512) The l a t t e r  
fea ture ,enables  user t o  average t r ia l s  according t o  a preselected sequence. 
The sequence may be entered via paper tape or keyboard and any ASCll characters 
a re  l e g a l  e n t r i e s .  
mental conditions i s  desired. 

and t h e  a b i l i t y  t o  average se lec ted  t r ia l s .  

This feature  i s  usefu l  when averaging of d i f f e r e n t  experi- 

TiARDWK3E REQUIREMENTS: 
the  program. 

PDP-l2A, KW-12Ay 8 K ,  and EAE a r e  required t o  use 
If EAE i s  not avai lable ,  a small program modification i s  

necessary. 

STARTING PROCEDURE: 
automatically s ta r ted .  
necessary: 

AVERAGER i s  loaded using the DIAL-YE3 monitor and i s  
If a manual s ta r t  i s  desired,  the  following i s  

I/O p rese t  i n  LINC MODE; START 20. 

COMMANDS: 
The following i s  a summary of the commands: 

A l l  routines i n  AVERAGER a r e  c a l l e d  using a one l e t t e r  command. 

A - e x i t  t o  average routine 
C - s tore  code character f o r  se lec ted  t r i a l  averaging 
D - e x i t  t o  DIAL-NS 
I - input  t r i a l  s e l e c t  coding 
T - s tore  channel (01-05) on tape u n i t  1 
1 - display average channel 10 
2 - disp lay  average channel 11 
3 - display average channel 12 
4 - display average channel 13 
5 - display average channel 14 
RUBOUT - automatic e x i t  t o  d i sp lay  rout ine,  used when a typing e r r o r  

has occurred o r  as the terminator f o r  I routine.  
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A - This  command d isp lays  the  following frame on the  scope: 

- 001 MSEC P E R  F'T 
NO. OF SWIBPS - 10 
NO. OF P O I N T S  - - 2 3  
SELECTED TRIALS - N 

- 

- 
The operator must type i n  the  requested information i n  the  following manner: 
Type msec per  po in t  using leading zeroes; type re tu rn ;  type number of sweeps, 
again using leading zeroes;  type re turn ;  type number of po in ts  ( lead ing  zeroes) ;  
type r e tu rn ;  type e i t h e r  an "N" o r  a "Y", depending on whether s e l ec t ed  t r i a l  
averaging i s  desired. T k *  %:,?e l inefeed  and the averager i s  now wait ing f o r  
the  t r i g g e r  pulse t o  s t a r :  "l?.-t & v t ~ a ; c .  
i n t o  channel 1 of KW-12A and the f i v e  channels of da ta  should be placed i n  
channels 10, 11, 12, 13, 14, respec t ive ly .  

The t r i g g e r  pulse should be placed 

NOTE: 
average : 

The averager rout ine  uses the  following algorithm t o  compute t h e  

i = # d s w e e p x  
M (t) = x ( i )  
- i = f  

N 

Where X(1) i s  the i t h  sample 

N = Number of Sweeps 
t = Number of Points  per  Sweep 

15 f # o - f P O r N ? S  

If it i s  necessary t o  s top %he average a t  any time, p re s s  t h e  s top  key and 
restart i n  LINC mode a t  address 20 of I F  = 2 ( i .e .  I / O  p r e s e t ,  START 20) .  

Selected t r i a l  averaging i s  accomplished by using t h e  C and I rout ines  
(explained below) and typing a "Y" as an answer t o  t h e  se l ec t ed  t r i a l  question 
i n  the  d isp lay  fraqe of  average. 

C - Code character  input  rout ine  which accepts  one .charac te r  f rom the  te le type  
and r e tu rns  t o  the  d isp lay  rout ine .  
In te r roga t ion  l i s t  generated by the  I rout ine t o  .begin in t e r roga t ion  a t  
t r i a l  1. PI;EASE NOTE: 
ca l led .  
a t  which it stopped i n  the previous average. 

This rout ine  a l s o  r e i n i t i a l i z e s  the 

T h i s  rou t ine  must be c a l l e d  immediately before A is 
If t h i s  i s  not  done, t he  in t e r roga t ion  will continue from the  poin t  

I - Input  i n t e r roga t ion  l i s t  v i a  keyboard o r  paper tape.  
used, simply type I and load the  coding tape i n t o  the  reader and push lever  
t o  start .  Blank leader i s  ignored. After the  tape has stopped, press  rubout 
and the  d isp lay  w i l l  reappear. 

If paper tape is 

A m a x i m u m  of 256 code charac te rs  may be entered. 

T - Tape rout ine used t o  store da ta  on H n c  tape.  
message will be typed on t h e  TTY: 

After typing T,  t he  following 

ENTER TAPE BIOCK No. 
ENTER CHANNEL No. 



Enter tape block no. using leadin4 zeroes and then message two w i l l  be 
typed out. Af te r  t h i s  en t ry ,  t he  da ta  
w i l l  be s tored  and the  da ta  d isp lay  w i l l :  r e t u r n  on the scope. If an 
incor rec t  en t ry  i s  typed i n  t h i s  rout ine,  type rubout and then r e c a l l  tape 
rout ine  by typing T. 

Then en te r  channel no. '(1). 

1-5: Displays average of any one of f ive channels on t he  scope. 

COIK!LUSION: AVERAGER was m i t t e n  t o  decrease da t a  ana lys i s  time, by 
simultaneously averaging f i v e  channels of data.  
l a t i o n  i s  necessary, simply use CATACAL (DEC-12-UWIA-PB) t o  manipulate the 
da ta  s tored on your L l N C  TAPE. 

If more de t a i l ed  manipu- 




