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ABSTRACT

PICFAC is & PIDP-E prograx to be used for manipulating pictlures
of real-world scenes, It operates under ITS {the Incompatible
Mpe=-Sharine System) under control of a simple on-lime command
lansuare. It includes facllities for reading pictures from either
vidissector, fer reading and writing ther eon disk or microtape, and for
displaying or pletting them, It &lso includes focussing and control
functions.



PICTURE SPACE

The plcture can be thourht of az a finite sukset of & square,
Cne can consider the square to be either 1.0 x 1.0, using
floating-point numbers te refer to ceordinates, or & 1084, x 1024,
souare, using fixed-point mumbers. We will use the latter convention
in the sequel,

In the diagrae below (Flegure 1), the plcture is & 537 array,
with its LLHC (lower-left-hand cerner) polnt at (200,1000), and with &
zseparatlion of 100 between successive polints in the x=direction and 40
in the y-direction.
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A Picture Arrey
Flgure 1



DISPIAY OF PICTUHE FHAME AND PARAMETERS

T™he outline of the picture, as well as the values of the
paraneters defining the geometry of the picture, are displayed on the
240 CHT, A typlcal display is shown in Flgure 2:

=

Picture Frame and Farameter Display
Fleure 2 r

The rectanele shows thet the picture frame is 1100x500, with
its LIRC at (877,400). The smaller rectangle in the LLHC of the larser
chows thet the specine between successive points iz 40 in the
horizontal directien and 20 in the vertical direction.

The value of each parameter, as well as what contrels 1t; is
shown W the text material at the upper left. The geperal form 1s
wop(c)=v", where pp is the parameter name, ¢ indicates the wvarlable
controlling the parameter, and v iz the current value of Lhe mErameter,

pp may be: X0 er YO (the abscissa end ordinate of the LLHC of
the picture frame}, DX or DY (the spacing beiween guccessive peints in
the herizontal mpnd vertical directionms), XM or ¥YM (the horizomial and
vertical dimensiens), WD or HT (the width and heieht of the frame), or
SC, the scaling factor for the Hlloway plot.

cmay be T, #, X, T, or a digit 1 belween 0 apd 7. [T means
that the perameter is fixed at the last value typed in., ¥ means thatl
it is & dependent variable, X or Y weans that the parameter is
controlled v the horizontal or vertical jJeystick pet, while &« dielt 1
means that it iz controlled ty the i-th pet in the pot-tex (faintly
labeled 140+1).

The value ¥ is octal.

The intemsity i and scale g with which these characlers are



displayed can be set W typing the commands iFPI and sPS, respectively.

In the situation producine Feure 2, ¥ 1s under contrel of the
Joretick, but it has teen moved so far fo the rieght that the rectangle
tumrs the edge of the screem; thus ¥ is controlled at the mement not
W the joystick, but W an inequality condition. This is indicated Ty
the asterizk,

The LLHC of the frame can be set W the Joystick (pots X and
T}y or by the TTT. Tyve pX to set XD to m, .o to set YO to p, and
B,nk to set both.

IX and DT are set similarly W m,nD, while XM &nd TM &re set hy
B, nM,

To freeze a variable te its present value, type Tas its
"value", e.r. ,TM would freeze YM at 25, and the displayed line would
chanre to "TM(T)=25".

Tvpe |T (control=T) te unfreeze & varaseter,

Mmbers may be typed in gs decimpal, floating, or octal. A
mmber is decimal if it hat & terminal period, fleatings if it it has &
non=terminal period; otherwize it i1s gotal. The width of the screen
expressed in these three ways is 1024,, 2000, and 1,0, respectively,
Tms note that intemers count points, while floating-pelint mumbers
express & fraction of the whole,

POT POX

The pot box can be used to control the varlables IM, TM, IE,
DT, and 5C. The values of the pots are transformed Y takine the
logarithm and (in the case of IX and IT) truncatine,

If the user finds the parity or sense of pot 14041 annoyling, he
may invert it hy typine the command zFP, where x=2##i,

VIDISSECTIWG

A pleture may be read from one of three devices, designated
0,1,2:

X levice

0 014 vidissector

1 0ld vidissecter, new interface

) few vidissectior

Tor O or 1, the two interface switches on the old vidissector
mst be et properly.

Check that pewer is on, lens cap off, sufficient lisht con
scene, vidissector focussed properly, log/linear switch in the log
rogition, etc,

Trpe v,8,4Y to read in a plcture defined W the rarameters from
vidissecter ¥. TFor ¥ = 1 er 2, g defines the siemal/noise ratio (0 =
smallest ratio & fastest, 3 = larmest ratio & slowest), while 4 defines
the dark cuteff (0 = darkest cuteff & most patient, 7 = lightest cuteff
& leact patient). g and 4 are irrelevant for v=0. Ieaving out any of



these fields will lemve the correspondine parameter unchensed,

The picture values read in will be stored in an array in O-Dbit
Wtes. Hach byte represents the logarithm of an intemsity, U beline
darkest, and 777 being briehtest.

If the picture produced by the current vidissector is inverted,
either left=right or top-bottom (er both), typine the commands FX or
FY, respectively, will correct the condition.

An ongoing vidissecter read may be aterted W trpine 1l
(contrel G).

INTEWS I Tf- MODULIATED PIOT

The current picture can te displayed as an intensity-medulated
plot en the CRT (See Figure 3}, HEach of the IM*YN points of the
pleture is displayed at its proper position on the CRT with an
intensity determined as follows: The set of all non-zero vidizsector
values occurring in the plcture is pul in increasing order, and divided
inte eight essentially equal intervals, To & value inm the i-th
interval (1=0,...,7) i& assigned CRT intemsity i.

X6(x) = 365  ¥O(Y) = 4l8
DX(T) = & DY(T) = &

XN(1) = 228  YN(5) = 247
WD(x) = 1874  HT(x) = l@3a

SC{7) = 13

[ntensi ty-Modulated F1o7 of & Mok
Flgure 2

ype 1 te turn this display on, and type |1 (eentrel I) te turn
it off. 1If a new picture is read in while the intensity display is on,
the display will be updated automatically,
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HOLLOWAY PLOT

The current picture cap be displayed a2 & Hollowey plot onm Lhe
CRT (See Feure 4), The first row of the picture, and every jdel=-th
rov thereafter is pletted on the CRT in the following sanmer: 1f the
point {x,¥) of the picture has vidissector walue 2, then & peint is
pletted at (x,y+sc*z), with intensity determined Wy the PE command, and
se determined by pot 147,

65  YB(Y) = 418
DY(T) = 4

28 YN(5) = 287

874 HT(x) = 1834

5C(7) = 1

Wlloway Flot of & Took
Flgure 4

WRITING AND READIWG PICTURES ON TAPE OR DISK

PICPAC can be used to write pictures as files on microtape oT
disk, and to read plctures from such files, The format of such files
iz LISF compatible. Uze

nEWnamel nameZd
or nEfnemel pame2$
to write to or read from file pamel pape2 en unit n: 8=0 means
microtape n, while n=0 means disk -n.

Type bell te abort an onsoing ER or EN.

A current intensity plot or Hollewsy plot will be updated after
an EH.

QUITTING

Typing "0" will tidy up the core image of PICPAC, and return
contrel to the superior procedure. PICPAC may then be dumped with the
current paremeter and variable settings intact, and restarted without
these guantities beine disturbed,
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COMMANDS

In the descriptions below:

pamel peme? slgnify a file name consistine of one or two
subpames ,

f or g specify a number, floating point or integer. A strinmg
of digits containine & non-terminal pericd is taken fto Tte fleatine
decinal,

or p specify an integer., A string of digite terminated Ty
period (.) 1= taken to be decimal, otherwise octal.

t sipnifies an optional disk or microtape unit mumber, t=0
signifiez disk -t, If not given, the most recent explicit % is aszumed,

¥ signifies an optlomal vidizsector unit wmumber, If not glven,
the most recent explicit ¥ is assueed.

A mims-sign (-} may precede an p,n,f, oT E.

If an argunent iz omitted ina D, M, or X, the correstondine
parameter is left unchaneed,
f,eD et dx to f and dy to g.
tERmamel name:Zd

Read 1'ntpicture and plcture parameters from file pamel pame? on

unit t.
t Binamel nameZf
Write picture and picture parameters on unit t as file pamel mmez.

vF Pocus vidissector ¥, using parameters 20, y0, zdim &and dx to
control the sample poimts,

H Heplay Holloway plot of current picture,

1 Meplay intensity-modulated plot of current picture,

E,nM Set xdim to n and ydim to g.

mFD Set jiel to m,

mFH cet intensity for Holloway plots to m.

mPl Set intensity of window display characters te m.
nFP Invert parity of selected pots (pot box enly).
mPs Jet scale of window display characters to m.

PI Invert vidissector x parity.

F Invert vidissector ¥y parity.

Q uit.

T Feeudo-argument: equivalent to typine ™=1" a5 arrument,

v,2,dV Fead in picture from vidissector v, with signal/neise ratio
and dark cuteff d.
f,eX Set x0 to £ and 0 to g,
(bell) Terminate current command.
i Turn of f Holloway display.
1 Turn off intensity-podulated display.
T Fseudo-arsuaent: equivalent to typine "=2" as areument.



