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A b s t r a c t  

The s t o r e d  p i c t u r e  f a c i l i t y  (FAKETV) a l l o w s  LlSP users, and t o  
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f rom s t o r e d  images o r  1 i v e  images can be handled \rr i  t h  no changes 
t o  t h e  u s e r ' s  program. The procedure f o r  c r e a t i n ~  s t o r e d  images 
i s  a l s o  desc r ibed .  
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1.0 INTRODUCTION 

The s t o r e d  p i c t u r e  f a c i l i t y  ( a l s o  c a l l e d  the FAKETV o r  

F T V )  g ives  LlSP and machine language users the a b i l i t y  t o  access 

images t h a t  have been s t o r e d  on d i s k  o r  tape r s t h e r  than 1 i v e  TV 

images. The FTV has been designed so t h a t  LlSP proErams and t o  

some e x t e n t  machine language programs can sw i t ch  from s tored  t o  

l i v e  p i c t u r e s  w i t h  no program m o d i f i c a t i o n .  Except f o r  some 

minor r e s t r i c t i o n s , ,  i n p u t  f rom the  FAKETV can be t r e a t e d  e x a c t l y  

as i n p u t  from the r e a l  v i d i s e c t o r .  The access t ime per image 

p o i n t  i s  commensurate. and in some cases, the FAKETV msy even be i 

f a s t e r .  

'Hard' copies o f  images have proved inva luab le  i n  

debuggl ng programs t h a t  use v i d  i sec tor  input, s ince  reproduc ib le  

data a1 lows bugs t o  be repeated and hunted down. A permanent 

1 i b r a r y  o f  documented scenes i s  avai  t a b l e  f o r  comparing the 

performance o f  d i f f e r e n t  programs. The user i s  f reed  from the 

vagat ies  o f  the  v i d i s e c t o r  hardware and any t ime-vary ing 

p r o p e r t i e s  i t  may have. 

Th is  memo i s  armed p r i m a r i l y  a t  LlSP users, b u t  i t  

conta ins  i n f o r m a t i o n  about the v i d i s e c t o r  and FAKETV t h a t  may be 

o f  use t o  machine language programme'rs too. 



2.0 SPME FACTS AFOUT THE VlDlSECTOR 

A user normal ly  ob ta ins  i n t e n s i t y  i n fo rma t ion  about 2 

v i s u a l  scene t h r o u ~ h  the image d i s s e c t o r  camera and i t s  

assoc iated hardware and software. For a1 1 the grubhy deta i IS, 

c o n s u l t  A l  Remo #178, b u t  the casual user can probably s u r v i v e  

w i  t h  the f o l  lowing in fo rmat ion :  

1. The ranRe o f  v i d i s e c t o r  c o o r d i n ~ t e s  i s  0 t o  1 E 8 3 f ' 3 ,  

( 1 4  b i t s )  

2. The v i d i s e c t o r  r e t u r n s  va lues t h a t  are inverse  

i n t e n s i t i e s  w i t h  a range o f  values from 0  t o  704. (1300 o c t a l ) .  

For example, 0 i s  the  b r i g h t e s t  poss ib le  p o i n t  and 704. i s  t h e  

dimmest. 

3. The values ob ta ined from the v i d i s e c t o r  may correspond 

d i r e c t l y  t o  the inverse  i n t e n s i t y  o r  t o  the LOC o f  the inverse  

i n t e n s i t y .  The LOG i s  most o f t e n  used and may be ob ta ined i n  L I S P  

by u s i n g  the f u n c t i o n  NVFIX (see Sect ion 3.0). 

4. The 108 va lue i s  64. x  l o g  I n t e n s i t y  ( t o  the hase 2 ) .  

5. The a b i l i t y  o f  the  v i d i s e c t o r  t o  reso lve  p o i n t s  i s  

such t h a t  i t  makes sense t o  look'  a t  every s i x t e e n t h  point ,  

form.ins a  1024.. x  3.024. p o i n t  image a r r a y  ( f o r  a  t o t a l  of about 1. 

m i l l i o n  image p o i n t s )  inste3.d o f  . a  16,384. x 16,384. .po int  irnc?~e 

array.  

G .  The 'bes. t t  p i c t u r e s  are  obta ined v~hen the confidence 

leve l ,  CFL, i s  s e t  t o  three, and the  d i m  c u t o f f  leve l ,  DCL, i s  

s e t  t o  one. These s e t t i n g s  w i l l  produce an i m a ~ e  w i t h  t he  bes t  
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s i ~ n a l - t o - n o i s e  r a t i o  ?nd t h e  w i d e s t  ranpe of  va lues,  

7. V l i  t h  CFL=3 and DCL=l, t he  va lues  r e t u r n e 6  b y  t he  

v i d i s e c t o r  w i l l  be i n  t h e  range 200-1200 ( o c t a l ) .  Th i s  means t b a t  

v i d i s e c t o r  va l ues  can be encoded w i t h  9 b i t s  o f  i n f o rma t i on ,  

s i n c e  9 b i t s  v i i l  1 r e p r e s e n t  7 7 7  va lues .  

See S e c t i o n  7 . 0  f o r  d e t a i l e d  i n s t r u c t i o n s  f o r  t u r n i n g  t he  

v i d i s e c t o r  on  and o f f .  

3 .0  U S I R G  THE VIDISECTOR FRPbl LlSP 

LlSP has t h r e e  f u n c t i o n s  t h a t  a r e  r e l e v a n t  t o  o p e r a t i n g  

t h e  v i d i s e c t o r .  They a re :  

3 . 1  The NVSET F u n c t i o n  

(NVSET N I L  CFL RES PCL GIL)  

where CFL = t h e  con f i dence  l e v e l .  CFL=3 i s  t he  s l owes t  

b u t  most  accu ra te .  CFL=O i s  f a s t e s t  b u t  n o i s i e s t .  

RES = t h e  number o f  d i v i s i o n s  i n t o  wh ich  each l i n e  a n d  

column i s  p s r t i t i o n e d .  Max i s  16,384. For example, i f  RES=1024., 

t h i s  i m p l i e s  t h a t  t h e  v i d i s e c t o r  f i e l d  o f  v iew i s  d i v i d e d  i n t o  a 

1024. x 1 0 2 4 .   rid. 



DCL = the  dim c u t o f f  value. I n  most cases, r j C L ~ 1  i s  a  

~ o o d  choice. See A. I. Memo 178 f o r  more about dim c u t o f f .  

The NVSET f u n c t i o n  ignores any armrnents t h o t  a re  s e t  t o  

NIL. Thus, the f i r s t  and l a s t  arguments shown above have no 

e f f e c t .  These arguments are r e l i c s  o f  past  f ea tu res  t h a t  have 

become defunct, and are  beinp reserved f o r  some a n t i c i p a t e d  new 

features.  

NVSET r e t u r n s  as i t s  va lue  a  l i s t  of  the c u r r e n t  

v id i se ' c to r  parameters. I f  NVSET i s  ca l lec!  w i t h  a l l  a r~umen ts  s e t  

t o  NIL, I t  w i l l  have no e f f e c t  on the parameter values, b u t  w i l l  

merely serve t o  o b t a i n  a l i s t  o f  t h e i r  c u r r e n t  values. For 

example, i f  

(NVSET NIL 3. 1024. 1. NIL) 

i s  evaluated, i t  w i  11 r e t u r n  

(NIL 3. 1024. 1. NIL)  

If a t  some l a t e r  p o i n t  i n  the program, one would l i k e  t o  see' what 

the  c u r r e n t  confidence leve.1 i s  ( w i  thou t  changing i t ) ,  eva1uat.e 

(NVSET NIL NIL r i lL  NIL N IL )  

which w i l l  r e t u r n  

(NIL 3. 1024. 1. NIL) 

3.2 The M V F I X  Funct ion 

(MVFIX XCOR Y C O R )  . 

This f u n c t i o n  w i l l  r e t u r n  a, f i x e d  p o i n t  vsllue t h a t  i s  

p r o p o r t i o n a l  t o  the LOG of the inverse  i n t e n s i t y  a t  p o i n t  



XCOR,YCOR..The LIN-LOG sw i t ch  should be i n  LOG mode. A va lue o f  

0 i s  r e t u r n e d  f o r  p o i n t s  t h a t  a r e  dim c u t o f f .  

3.3 The N V l O  Funct ion 

( N V I D  XCOR YCOR)  

This  f u n c t i o n  w l l l  r e t u r n  a  f l o a t i n g  p o i n t  val.ue t h e t  i s  

an i nve rse  l i n e a r  measure o f  l i g h t  i n t e n s i t y  a t  the  p o i n t  

XCOR,YCOR. T.he LIN-LOG sw i t ch  on the v i d i s e c t o r  should be i n  L l t i  

r mode. A va lue  o f  -1.0 i s  re tu rned  f o r  p o i n t s  t h a t  a re  d im 

c u t o f f .  

3.4 E r r o r  Messages 

If the  user a t tempts t o  access a  v i d i s e c t o r  p o i n t  t h a t  

does n o t  e x i s t ,  LlSP w l l l  generate a  c o r r e c t a b l e  e r r o r  o f  the 

FAIL-ACT type (see recent  LlSP documentation f o r  exp lanat ion  o f  

e r r o r  hand l ing) .  To proceed f rom a FAIL-ACT e r ro r ,  one re tu rns  a 

1  i s t  o f  some form t o  be EVAL'ed i n  .place o f  the one t h a t  f a i  lec! 

I n  a c t i o n .  I f  the user proceeds through the i n t e r r u p t  w i thou t  

c o r r e c t i n g  the  er ro r ,  the  message 

NON-EX.! STENT V I D I PO I NT 

w i l l  be typed. 

4.0 F0Rtlfl.T OF STORED I R A G E S  

I n  o rde r  t o  use a s.tored image, the image f i le as dumped 



by the program CAP.fERA (see Sect ion 6.0) must r e s i d e  somewhere on 

d isk.  Whenever a v i d i s e c t o r  p o i n t  i s  requested, the proper va lue 

must be r e t r i e v e d  from the d l s k  f i l e  and re tu rned t o  the user.  

Since a t y p i c a l  s to red  image might  occupy 40 pzges o f  core (o r  40 

d i s k  t racks) ,  i t  i s  n o t  d e s i r a b l e  t o  keep the e n t i r e  image i n  

core. On the o ther  hand, read ing  from the d i s k  i s  a t ime- 

consuming operat ion,  so i t  would be e f f i c i e n t  t o  minimize d i s k  

accesses. I n  o rder  t o  e f f e c t  a compromise, the  FAKEPV imsees a re  

s t o r e d  as a s e r i e s  o f  square regions. Each patch i s  64.  x 64.  

v i d i s e c t o r  po ints ,  and a t  l e a s t  one such patch res ides  i n  core. 

Whenever a v i d i s e c t o r  p o i n t  i s  accessed, the e n t i r e  patch t h a t  

con ta ins  i t  w i l l  be read i n t o  core. Thus, examining nearby 

v l d l s e c t o r  p o i n t s  w i l l  n o t  cause a d l s k  access except i f  the 

p o i n t s  s t r a d d l e  the boundary between two rec ions.  Usual 1 y, Ll SP 

ma in ta ins  4 patches o f  the image i n  core a t  one time, a1 though 

t h i s  number can be a l t e r e d  (see Sect ion 5.2). I f  the requested 

p o i n t  I s  n o t  conta ined i n  one o f  the r e s i d e n t  patches, a new 

patch w i l l  be read I n  on t o p  o f  one of the o l d  patches. 

Each image patch conta ins  64. x 64. = 4096.  v i d i s e c t o r  

po in ts .  Since each p o i n t  requ i res  9 b i t s ,  4 can be packed i n  each 

36 b i  t computer word. One patch, then, can be s to red  i n  1024. 

words. Th ls  I s  equal t o  the  s i r e  of  a page o f  core memory and the 

l e n ~ t h  of a d i s k  t rack .  The j o b  o f  s e l e c t i n g  the proper patch o f  

the imase and reading i t  i n t o  core, i f  i t  I s  n o t  a l ready  there, 

and unpacking the  requ i red  9 b i t s  of  data i s  handled by  the  



FAKETV software.  This  o p e r a t i o n  i s  t ransparent  t o  the user, and 

he w i l l  n o t  know when new patches are  be ing  rend i n t o  o r  f lusbed 

from core.  The 9 b i t s  o f  v i d i s e c t o r  data once unpacked, are 

expanded i n t o  a  30 b i t  word t h a t  i s  i d e n t i c a l  i n  form t o  the 

words r e t u r n e d  b y  the r e a l  v i d i s e c t o r .  

An e n t i r e  v i d i s e c t o r  frame i s  t rea ted  as a  1 0 2 4 .  x 1.024. 

g r i d .  I f  the  user demands h igher  reso lu t i on ,  h e w i l l  ge t  the 

va lue  o f  t he  nearest  g r i d  p o i n t .  No i n t e r p o l a t i o n  i s  done. 

A t  64. x 64.  p o i n t s  per patch, i t  would r e q u i r e  256  d i s k  

t r a c k s  t o  s t o r e  an e n t i r e  image. I t  would be cumbersome t o  s t o r e  

such l a r g e  f i l e s ,  so the CAMERA program has p rov i s ions  f o r  

s e l e c t i n g  a  s p e c i f i e d  por t ion ,  o r  window, o f  the frame f o r  

record ing.  The f i r s t  patch o f  each image i s  reserved as a 

header, and. i t  conta ins  i n f o r m a t i o n  about where the v~i'ndow. i s  

l oca ted  i n  the  v i d i s e c t o r  frame, the dim c u t o f f  and conf idence 

l e v e l  a t  which the image was recorded, and a t i  t l e .  The t i t l e  

must be a  LlSP S-expression o f  l ess  than 5000.  A S C I I  characters .  

I t  i s  p o s s i b l e  f o r  LlSP t o  access the i n fo rma t ion  i n  the header 

f o r  the  u s e r ' s  enl ightenment (see Sect ion 5 .3 ) .  

Stored images o f t e n  w i l l  be l a rge  d i s k  f i l e s .  For t h i s  

reason, the  suggested method f o r  us ing  the FAKETV i s  t o  keep 

images s t o r e d  on micro- o r  macro-tapes, read them onto  d i  sk when 

they a r e  to  be used, and d e l e t e  them from the d i r e c t o r y  a f t e r  

use. Only those s to red  images t h a t  a re  be ing  used every day 

should be a1 lowed t o  remain on the d i sk .  Since s to red  images are  
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b i n a r y  f i l e s ,  the T E C O  command E- ( E < s h l f t  0>1 can he used t o  

nave them back and f o r t h  between d i s k  and ni icrotape. 'The syste111 

procrem DUMP i s  used t o  t rans fe r  f 1 l.es between cfisk snd niagtape. 

5.0 L'SINC; TFE STORED PICTIIRE FAC l  LlTY Ill LlSP 

5 . 1  S e l e c t i n g  the .FAKETV 

When LlSP i s  f i r s t  loaded, i t  i s  i n i t i a l i z e d  f o r  l i v e  

v l d i s e c t o r  inpu t .  I n  order  t o  cause LlSP t o  ~ e t  v i d i s e c t o r  d a t a  

f rom a s to red  Image, one must eva lua te  

(SSTATUS FTV F l  LNMl FI LPIF:2 FEV USR) 

where FlLNBll FILNPI2 i s  the name o f  the  s to red  i m a ~ e  f i - l e  created 

by the CAMERA program. (e.g. PO IEJTS CWDE) ,  D E V  i s  the device where 

the f i l e  i s  expected t o  reside, and USR i s  the user d i r e c t o r y  t o  

search f o r  the s p e c i f i e d  f i l e  name. 

As I t s  va.1 ue, ' t h e  SSTATUS \rsi 1 1  r e t u r n  

( (XLL YLL) (XUR YUR)  FILNMI FILNbi2 D E V  USR)' 

where 

XLL = the X coord ina te  o f  the l o w e r - l e f t  corner o f  the window 

YLL = the Y coord ina te  o f  the l o w e r - l e f t  corner 

XUR = the X coord ina te  o f  the u p p e r - r i ~ h t  corner o f  the window 

YUR = the Y coord ina te  o f  the upper - r i ph t  corner 

FlLNrl l  FIL,h,'!b12 D E V  USR = the f i l e  s p e c i f i c a t i o n  o f  the c u r r e n t l y  

opened FAKETV image. I f  t.he s p e c i f i e d  image f i  l e  can n o t  he 
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found, LlSP w i  11 cause an e r r o r  o f  the FAIL-ACT type. 

The window coord ina tes  are  scaled t o  the cu r ren t  

r e s o l u t i o n  as s e t  by an NVSET, e . ~ .  i f  RES = 1.024. and XLL = 

loo., then if RES i s  changed t o  2048., XLL w i l l  be returnee! ss 

200. 

To cause LlSP t o  r e v e r t  back t o  r e a l  v i d i s e c t o r  input, 

eva lua te :  

( SSTATUS FTV ) 

A t  any time, the s t a t e  o f  t he  v i d i s e c t o r  (whether l i v e  o r  

s t o r e d  I n p u t )  can be ascer ta ined by e v a l u a t i n g  

(STATUS FTV) Note: S ta tus  n o t  SStatus 

If the va lue  i s  NIL, then i n p u t  i s  1  ive.  I f  the va lue i s  non-NIL, 
i 

I t  w i l l  be the  window coord inates and f i l e  s p e c i f i c a t i o n  o f  the 

c u r r e n t l y  a c t i v e  s to red  image as descr ibed above f o r  SSTATUS. 

5.2 S e t t i n g  the  Number o f  Patches Res ld ing  i n  Core 

A t  any time, i t  i s  poss ib le  t o  change the number o f  

patches t h a t  w i l l  r e s i d e  i n  core. Py de fau l  t, there  w i  1 1  be 4 

sub-images res iden t .  Th l s  may be changed t o  any number between 1 

and 200 by 

(SSTATUS FTVS l Z E  NUMPER) 

where NUNPEP, = the des i red  number o f  r e s i d e n t  patches. 

5.3 Reading The Image T i t l e  

I n  o rde r  t o  read the S-expression t h a t  may r e s i d e  i n  the 
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header o f  t he  s tored '  Image, o'ne can evaluate.  

(STATlJS FTVT I TLE 1 

This  w i l l  r e t u r n  NIL i f  the re  i s  no image t i t l e ,  o r  i t  w i l l  

r e t u r n  a  complete S-expression i f  one e x i s t s .  For exzriple, i f  

the image header conta ins the expression 

(SETQ CALIFRATION ' (  1.0 2.0 3.0 4.0 

5.0 6.0 7.0 8.0 

9.0 10.0 11.0 1.2.0 

13.0 14.0 15.0 16.0) 1 

then 

(EVAL (STATUS FTVTITLE)) 

w i  11 cause' the  v a r i a b l e  CALIBR.ATIOFS t o  be s e t  t o  the  . s p e c i f i e d  

l i s t *  . . 

5.4 R e s t r i c t i o n s  and Cautions About Using the FAKETV 

Once a  s to red  image has been selected, programs may use 

the v i d i s e c t o r  f unc t i ons  i n  the normal manner w i t h  the f o l l o w i n g  

except ions and caut ions.  

1) NVSETing the r e s o l u t i o n  t o  values h igher  than 1024.. 

w i l l  be o f  l i m i t e d  value. s ince the s to red  images a re  recorded on 

a  1024. by 1024.  gr id ,  h igher  r e s o l u t i o n  w i  11 cause the  FAKETV t o  

s e l e c t  the nearest  p o i n t  on t'he gr ' id.  For- example, i f  the 

r e s o l u t i o n  was se t  t o  2048., then (P!.VFIX O 0 )  and ( N V F I X  1 0.) 

w i  11 r e t u r n  the exact same 'value. 

2 )  MVSETlng the conf ldence l e v e l  when u s i n g  s to red  i m z ~ e s  
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I 
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has no e f f e c t .  NVSETlng the DCL w i  11 cause the values re tu rned by  

the FAKETV t o  change j u s t  as i f  they were i n p u t t e d  from the re81 

TV. 

3 )  ElVFlXor N V I D w i l l  n o t  r e t u r n  a  va lue  t h a t  i nd i ca tes  

t h a t  a  dim c u t o f f  has occurred. Instead, the darkes t  poss ib le  

va lue (as determined by the c u r r e n t  DCL and CFL) w i l l  be 

returned.. 

4) I f  the v i d l s e c t o r  va lue o f  a  p o i n t  o u t s i d e  the window 

6 f  the  s t o r e d  image i s  requested, L l  SP v ~ i  11 ~ e n e r a t e  a  FA1 L-ACT 

type o f  c o r r e c t a b l e  e r r o r .  The user can supply a  f u n c t l o n  t o  

handle such e r r o r s  by r e t u r n i n g  a value such as the dim c u t o f f  

value, o r  a marker va lue  such as -1, ins tead  o f  accept ing the 
i 

e r r o r .  I f  the  user does n o t  c o r r e c t  the  er ro r ,  the  message 

NON-EX1 STENT V l D l  POINT 

w i l l  be typed. 

5.5 Sdme FAKETV F i l e  Name Conventions 

For normal usage o f  the FAKETV, the f o l l o w i n g  f i l e  naming 

convent ions a r e  suggested: 

1) A s t o r e d  p i c t u r e  i s  c a l l e d  POINTS xxxxxx, where xxxxxx 

I s  a  user  supp l i ed  name, e.g. POINTS CUEE. 

2) A l i n e  drawing made from a  s t o r e d  p i c t u r e  c a l l e d  

POINTS xxxxxx i s  c a l l e d  LINES xxxxxx, e;g. LINES CUFE. 

3 )  A f i l e  f o r  i n t e n s i t y  modulated d i s p l a y  o f  a  s to red  

image (see V i s i o n  F lash 2 5 )  i s  c a l l e d  IEIAGE xxxxxx, e . g .  IF-IAGE i 
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6 . 0  HOW TO C R E A T E  A STORED IEACE 

CAEIERA i s  an easy t o  use progrem f o r  c r e a t i n g  i m a ~ e  f i l e s  

f o r  the  s to red  p i c t u r e  f a c i l i t y .  I t  i n t e r a c t s  w i t h  the user by 

ask ing  a  i e r i e s  o f  quest ions which can u s u a l l y  be answered w i t h  a 

Y ( f o r  YES) o r  N ( f o r  NO). Typing IC w i l l  cause the program t o  

s t a r t  over, and t y p i n g  I X  causes i t  t o  k i  11  i t s e l f .  

1) To load and s t a r t  the program, type: 

CAMERA 1 K 

2 )  The program w i l l  begin by ask ing  i f  the P D P ~ O  ( t he ,  

t ime- shar tng  system) i s  t o  handle the v i d i s e c t i n g .  If the PDP6 

i s  operat ional ,  the answer t o  t h i s  ques t ion  should be no. This  

w i l l  cause the s lave  program t o  be a u t o m a t i c a l l y  loaded i n t o '  the 

PbP6. Loading i s  completed when the nex t  quest ' ion i s  typed. The 

user must make sure the PDP6 i s  runn ing  by doing the fo l l ow ing :  

Press the STOP swi t c h  

P r e s s ' t h e  1/0 R E S E T  sw i t ch  

Set the address switches t o  6000 ( o c t a l )  

Press S T A R T  

I f  the address switches a re  now s e t  t o  zero ( a l l  o f  them down), 

the r e g i s t e r  1 i g h t s  should be b l  ink. ing r e g u l a r l y .  Th.is i nd i ca tes  

t h a t  the s lave  i s  a l i v e  and w e l l .  



3 )  A f t e r  de te rm ing  which processor  i s  t o  do the 

v i d i  sec t i ng ,  t he  program asks f o r  the  f i  l e  name o f  the  inlaze t o  

be dumped. I t  shou ld  have t he  f o l l o w i n g  f a m i l i a r  form: 

F l L N b l l  F I L>!M2 D E V :  USER; 

by d e f a u l t ,  D E V  w i l l  be DSK and USER w i l l  be V I S .  

Dumping i s  a l l o v ~ e d  on the  follow in^ dev ices :  

DSK:  11Tn: 

4 The procram w i 1  1  now ask i f  a  w i ndow sboul  d  be 

computed. I f  t h e  answer i s  no, go t o  ( 5 ) .  I f  t he  answer i s  yes, 

t he  1  i n e  f i n d e r  (Porn-Finforc!  v a r i e t y )  w i  1 1  be a c t i v a t e & .  /\ 

coarse  l i n e  d raw ing  w i l l  be computed and the  program w i l l  s t t emp t  

t o  p u t  a  window around t he  o b j e c t s  o f  i n t e r e s t .  The l i n e  drawing 

and window w i l l  be d i s p l a y e d  on the 340 .  k!hen the  window i s  

completed, t h e  program w i  11 ask f o r  approva l .  I f  t he  window i s  

s a t i s f a c t o r y ,  t ype  Y and proceed t o  (6). I f  t he  window i s  

u n s a t i s f a c t o r y  ( a  l i k e l y  occur rence) ,  t ype  H.  T h i s  w i l l  enab le  

t h e  o l d  p o t  box t o  c o n t r o l  t he  p o s i t i o n  o f  t he  window. Experiment 

t o  de te rmine  wh ich  p o t s  a f f e c t  the  l e f t ,  r i g h t ,  t o p  and bot tom 

marg in  o f  t he  window. When t h e  window i s  c o r r e c t l y  p o s i t i o n e d  as 

shown by the  d i sp lay ,  t ype  Y and go t o  ( 6 ) .  The po ts  a re  now 

d isconnec ted  so d o n ' t  w o r r y  about  messing up t he  window p o s i t i o n .  

5) I f  t h e  1  i n e  f i n d e r  i s n ' t  used t o  compute a  window, the  

pro.qram w i  1 1  ask i f  t h e  e n t i r e  f r ~ m e  i s  t e  be scanned. I f  t h i s  i s  

des i red ,  t ype  Y and go t o  ( 6 ) .  Th ink  t w i c e  about  scanning an 

e n t i r e  v i d i s e c t o r  f rame s i n c e  i t  w i  11 take  a  l o n g  t ime (about  4 5  



m i n u t e s )  and w i l l  consume 2 5 6  b l o c k s  o f  d i s k  space. I f  o n l y  p a r t  

o f  t h e  f rame i s  wanted, t y p e  N. The p r o g r m  w i l l  now osk  f o r  t h e  

lower  l e f t  and upper  r i g h t  c o o r d i n a t e s  o f  t h e  window. Type t h p  

d e s i r e d  v a l u e s  ( f r o m  0 t o  1.023.) f o l l o w e d  by a  space. tdote t h a t  

numbers must  be  f o l l o w e d  by a  dec ima l  p o i n t  t o  he i n t e r p r e t e d  t o  

t h e  base 10. Otherwise,  t h e y  w i l l  be c o n s i d e r e d  ?s o c t a l  numbers. 

6) When t h e  window d e c i s i o n  has been macle, t h e  program 

w i l l  t y p e  o u t  t h e  name o f  t h e  f i l e  beinp. dumped, t h e  window 

parameters,  t h e  c o n f i d e n c e  l e v e l  and d im c u t o f f  l e v e l .  

7 )  Next, t h e  u s e r  i s  asked i f  an image t i t l e  i s  d e s i r e d .  

I f  t h e  answer i s  no, go t o  (8). I f  a t i t l e  i s  des i red ,  t h e  use r  

must  t y p e  an S -exp ress ion  s u i t a b l e  f o r  i n p u t  t o  L I S P .  The t i t l e  

w i  11 be t e r m i n a t e d  when t h e  p a r e n t h e s e s  ba lance.  S i n c e  t h e  header 

S -exp ress ion  may be r e a d  and e v a l u a t e d  b y  LISP, t h e  u s e r  shou ld  

be c a u t i o u s  a b o u t  i n s e r t i n g  p e r i o d s  t h s t  may cause d o t  c o n t e x t  

e r r o r s ,  o r  macro c h a r a c t e r s  (such as semi -co lon )  t h a t  may make 

t h e  s t r i n g  unreadab le .  

I t  i s  o f t e n  u s e f u l  t o  i n c l u d e  t h e  c a l i b r a t i o n  v e c t o r  w i t h  

a s t o r e d  image f i l e .  T h i s  v e c t o r ,  c o n s i s t i n g  o f  s i x t e e n  e n t r i e s ,  

r e l a t e s  t h e  o r i g i n  o f  t h e  v i d i s e c t o r  f rame o f  r e f e r e n c e  t o  t h e  

arm's  f rame o f  r e f e r e n c e .  I t  a l s o  c o n t a i n s  t h e  c o e f f i c i e n t s  o f  

t h e  e q u a t i o n  t h a t  d e s c r i b e s  t h e  t a b l e  p lane .  The c a l i b r a t i o n  

v e c t o r ,  i f  i t  e x i s t s ,  r e s i d e s  o n  d i s k  as a f i l e  c a l l e d  

t , i O R N  TRAF!S V I S ;  DSK: 

I f  t h e  u s e r  w ishes  t o  i n c l u d e  i t  i n  t h e  image header, he may do 
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so by i n s e r t i n g  a number s i g n  character,  #, anywhere i n  the t i t l e  

s t r i n g .  I t  w i  11 be rep laced by the  s i x t e e n  numbers as read from 

t h e  d i s k  f i l e .  The user must make sure t h a t  the HOR?; TRAIJS f i l e  

con ta ins  a v a l i d  c a l i b r a t i o n  vec tor .  

For example, t y p i n g  

( (COF!ClENT THlS I S  A TEXTURES CUPE) 

(CALIBRATION # )  1 

w i l l  cause the follow in^ t o  appear as the header s t r i n g :  

((COMMENT THlS I S  A TEXTURED CUE€) 

(CALIPRATION -79.77 408.2 -57.54 8635 .0  

-279.76 0.22 2 8 1 . 4 4  13001.8 

-0.14603 1.602E-2 -0.10723 1.6.0 

1.OE-3 1.2E-2 1.0 8.32 1)  

8 )  A f t e r  the t i t l e  has been typed, the  program w i l l  type 

SCANN l NG 

t o  i n d i c a t e  t h a t  the v i d i s e c t o r  i s  i n  operat ion.  When dumping i s  

completed, t he  t o t a l  number o f  b locks  t h a t  have been w r i t t e n  w i  11 

be typed. The name o f  another image f i 1 e w i 1 1 be requested and 

the  procedure w i  11 s t a r t  over  a t  s tep  (3) .  To k i  11 the  program, 

type I X .  

9) A l l  p i c t u r e s  are  dumped w i t h  the dim c u t o f f  leve l ,  

DCL, s e t  t o  1, and the confidence leve l ,  CFL, s e t  t o  three. These 

parameters can n o t  be changed i n  the program, s ince  sny o ther  

va 1 ues w i 1 1 cause CARERA t o  produce poor resu 1 t s .  
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7.0 OPERATINC, ,THE VIDISECTr\R 

CAUTION 1: Before s tepp ing  i n  f r o n t  o f  the v i f i i sec to r ,  p u t  the 

l ens  cover on. P r t g h t  o b j e c t s  such as eye~lass"es,  be1 t buck les 

e tc .  can damage the photocathode. 

CAUTION 2: Don' t  c y c l e  the  power o n - o f f  switch.  It!ait a minute o r  

so between changing s t a t e  t o  a l l o w  the h igh  vo l tages  t o  

s t 'ab i  1  i ze .  

7.1 Turn ing on the V id i sec to r  

1. Move the v l d i s e c t o r  t o  the d'esfred posl t i o n  and lock  

the d o l l y .  Standard p o s i t i o n  may be obta ined when the d o l l y  i s  

a1 igned w i t h  the marks on the f l o o r  and the h e i ~ h t  and camera 

angle a re  ad jus ted  so t h a t  the ye l low tape mavks on the d o l l y  

frame a r e  a l igned.  

2. Turn on 400 Hz generstor  u s i n g  swi tch  i n  the c i r c u i t  

breaker box. Turn o f f  the overhead f l ou rescen t  l i g h t s  i n  o rder  t o  

min imize 6 0  Hz noise. 

3. Turn on sunguns u s i n g  the sv;l tches on t h e i r  cords. 

4. Turn on the v i d i s e c t o r  by moving the sw i t ch  marked 

RESET-DESTRUCT t o  DESTRUCT. 

5. Kake sure LOG-LIN sw i t ch  . i s  i n  LOG p o s i t i o n  i f  us ing  

CAClERA o r  LISP's NVF l  X f u n c t  i'on. 

6. Set up the +es i red  scene w h i l e  the v i d i s e c t o r  warms 



up. E.efo.re removing t h e  l e n s  cover f rom the  camera, mgke sure  

no s h i n y  o b j e c t s  a r e  w i t h i n  t he  f i e l d  o f  view. 

7 .  The pushbut ton s w i t c h  marked RASTER GIJ swi tches t he  

v i  d i  s e c t o r  between MONl TOR mode and random access CC!F:VUTER mode. 

Put  i t  i n  F~IONITOR mode and use t h e  3 r i g h t m o s t  p o i n t e d  brown 

knobs t o  b r i n g  a  smal l  p o r t i o n  o f  t he  scene (an edge f o r  example) 

i n t o  view. 

8 .  Use the  t o g g l e  swi t c h  marked FOCUS on the  end o f  s 

c a b l e  a t t a c h e d  t o  t he  v i d i s e c t o r  t o  o p t i n i i z e  focus and the  s w i t c h  

marked I R I S  t o  s e t  t h e  i r i s  opening. 

9 .  Swi t ch  back i n t o  COblPUTER mode. 

10. The v i d i s e c t o r  i s  now ready t o  scan t he  scene 

7 . 2  T u r n i n g  O f f  t h e  V i d i s e c t o r  

1. Replace t h e  l e n s  cover .  

2. Turn  o f f  t he  v i d i s e c t o r  power by s w i t c h i n g  the RESET- 

DESTRUCT s w i t c h  t o  RESET. 

3. Turn o f f  t h e  sunguns, and then t u r n  o f f  the 4 0 0  Ez 

power. I t  i s  impo r tan t  t o  remember t o  t u r n  o f f  each i n d i v i d u e l  

sungun, s i n c e  i f  they a r e  on when the  4 0 0  Hz power i s  sw i tched  

on, they  may be burned o u t  by t he  s t a r t u p  surge. 



APPENDIX .I 

THE STORED P I  CT.URE L l  BRARY (as. .of 6. /15 /72  

A l l  images are  s to red  on DSK:  V I S ;  un less o therw ise  noted 

POINTS A 

A s i n g l e  rec tangu lar  w h i t e  b r i c k  l y i n g  down. The o.bject 

i s  made OF s l i g h . t l y  t rans lucen t  pa in ted  p , l as t i c .  

POINTS E 

Two d i s j o i n t  w h i t e  b r i c k s  l y i n g  down. The l e f t  b r i c k  i s  

pa in ted  p l a s t i c  (same as i n  POINTS A )  and the r i g h t  b r i c k  i s  

sanded p l a s t e r .  

POI'NTS C - 

A scene c o n s i s t i n g  of th ree  w h i t e  b r i cks .  One b r l c k  i s  

s.tandtng up, and I s  par t . ia1  ly :  obscured by a l y i n g  down br ick . .  

Th i s  b r l c k  supports another b r i c k  which l i e s  on top  of  i t  w i thou t  

obscur ing  the  s tand ing  b r l c k .  A compl i c a t e d  scene t h a t  may 

con ta in  some shadows. 

POINTS ARCH1 

An arch made of two s tand ing  b r i c k s  t h a t  support  a  t h i r d  

b r i c k .  The top b r i c k  overhangs the 1 ,e f t -suppor t  s l i g h t l y .  
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PO I NTS W00.t)l 

A compl icated scene c o n s i s t i n g  o f  two d i s j o i n t  

rec tangu la r  s tacks o f  wooden o b j e c t s  s i m i l a r  t o  S O b Y  cubes. There 

i s  a l o t  o f  v i s i b l e  wood g ra in .  

P l CTUR STR l PE 

A s i n g l e  w h i t e  rec tangu lar  b r i c k  s tand ing  up. The sides 

a r e  covered w l t h  s t r i p e s  made by a  F l a I r  pen. Each face has 

s t r i p e s  t h a t  a r e  i n  a  d i f f e r e n t  d i r e c t i o n .  

POINTS TCUBE 

A s f n g l e  s tand ing  rec tangu lar  w h i t e  b r i c k .  The faces o f  

the  b r l c k  a r e  covered w l t h  sho r t  (about 1 / 4  inch)  l i n e  segments 

made w1 t h  a b l u e  f l a i ' r  pen. The 1  i ne  segments are i n  random 

d i r e c t i o n s  and have un i fo rm I n t e n s i t y  over each face. No l i n e  

segments c ross  the  boundaries between faces. 
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APPENDIX I I 

USING THE FAKETV bJITH E i l  DAS CODE 

A c o l l e c t i o n  o f  M I P A S  r o u t i n e s  f o r  accesing FAKETV i m a ~ e s  

can be ob ta ined by i n s e r t i n g  the f i l e  

FAKETV l NSERT DSK: V I  S; 

l n t o  machine language programs. Th.e r o u t  l nes contained i n  t h  1 s 

package w i l l  a l l o w  .VSCANs'and c a l l s  t o  the  TVC o r  N V I P  devices 

t o  be simulated. Also, rou t i nes  are  a v a i l a b l e  f o r  accessing the 

i n fo rma t ion  conta.lned I n  the image header. The r o u t i n e s  a r e  

ex tens i ve l y  commented. For assistance, see Jerome Lerman. 
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