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THIS MONTA we look further into -he nature
of probability which 1s the key concept in
thzse programs for the Spectrum and Amstrad
compurers whicli generae landscape scenes
spontaneously. Such a program first needs
some basic knowledge about the subject ta be
partrayed. This kaowledge is described by
mathemariczl relationshins. Some of these
relationships ae ripid vnes — for example,
soiid Zeatures will hide the vizw behind them,
Other relationships are not precisely defined;
for examole the slope of @ mountainside may
have ilmost any gradient, though very steep
slepe: octur only cocasionally.

The propram must be allowed freecom of
choice wherever possible, but must not be
allowed v do unusual things too often. That
15 — suitable probability functions must be
used.

Listing 1 is a simple Besic program to
demonstrite some probabiliy distributions.
The function RND returns a value between 0
and 1, with no bias. Therefore the com-
binatian

x=a+RND*b
gives a “flar’” distribution — that is, equal
probadility of eny valie between the lower
limit {a) and the uppe: limit (a+b). Now we
can vinbine the RND funciions in different
ways to produce more sabtle dist-ibutions,
Suppose we put

i

y=a+iBhND+RAND 4+ RND + RNV * b
This gives a hump-shaped distributior — a
crude approx:mation to the famous “Normal”?
distributicn. The valves of x will tend to
cluster around the middle with smaller pro-
batility of extreme values. Now ~onsider
x = a'RND 4 2
This will cause a skewed distribution, with
small walues of x bkaving much prearer
probatility than large values. A precter skew
will be obtzined from the Junctien

x=a"RAND 4 4
and so on. It s impoertaat to realise that RND
is different every time i iz us:d — ther=fore
RND + RNDis NOT equalto 2 * RND

Listing 2 is a very enmwrtaining program
using two-dimensional distributions o
produce ¢ multicoloured pulsating galaxy.
The same distribution can be used [or a
cluster of leaves, daisies etc.

These programs a“¢ in Basic, which iz very
zasy te enter and very easy [0 experiment
with, The Landscape Creator itself 1as been
writlen in pure machine code, berause of the
sheer number of calculations which have to be
done. Each new landscepe is creazed in ahout
8-20 seconds.

Suitable probakility distributions can create
surprisingly realistic mountain skylines. The
slop= must take values which are not oo steep
too often, pot toa srraight, and no: showing a
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| regular patiern, There are big bumps and
small bumps and even smaller bamos . . . The
wathematical functions called fractals have
this property of having an endless succession
of smaller znd smaller wiggles, in fact going
on and on, to the infinitely small.

They have been wsed to create mountain
scenery with remarkable realism by Lucas-
film, using very exoensive high-resolutior
equipment, Hewever, true fractals are purely
mathematical abstractions ... ey Luve ar
irfinite length, because of the infinite aurmber
of wiggles on an ever-decreasing scale of size.
and therzfore cannot actually be shown on any
viden screen! However my awn functions are
net vnrclated to fractals, since they wae (we
different magnirudss of wiggliness.

There is a problam with th: 1andom
rmumber generstors in the home computer,
They are not truly random; they are “pseudo-
random™. This mecara cack number is nwi
actually independent. You will eventually
come back to the same sequence and pe round
in a big cycle. Alsc parterns can sometimes be
found if you plot o random scaiter of points.

What should wz call this knd of a1
suggest the tecms “artistic algorithms™ or
“computer erestivity”, The simplest kind of
program, which draws diagonal liaes at
random  polygons, could be said to be
“rancom art’’, |

Listing 1.

3 ' SIWMPLE DISTRIBUTIONS 14 FOR i= 1 TO n 25 DRAW % ,.210
Sl 15 w=HND#&GE 246 NEXT
S 'Erian James April 1985 146 PLOT x,380 S
& 17 DRAW x,31@ 28 LOCATE 1,14
7 “AMBTRAD BASIC 18 MNEXT 29 FRINT"Skewad distribution®
A LR 3@ FOR i= 1 TD n
9 CLS 2@ LOCATE 1,1 31 x=RNDtB*&547
1@ REY 7 ,"11mt ™ 21 PRINT"Hump—shaped" 32 PLOT x,1@@
1: n=308 22 FOR i= 1 TO n 33 DRAW x,110
12 LOCATE 1,4 23 x=(RNIHRND+RND+RND #1450 34 MNEXT
13 PRINT"Flat distribution® Z4 PLOT =,20@ Jo BOTO 9
Lisfiﬂgd 12 MODE 1:INK 8,8 23 MEXT
13 tdmGal asyt Z4 MEKT
3 ' "PULBATING PSYCHEDELIC @ALAXY* 14 KEY 7,"LIBT * e
4 (BEET SEEN IM DARK RODOM) 15 KEY =,"WHILE li1SAVE TH:WEND' 26 FOR =1 To X
- 14 ON BREAK BOSUB 3 27 FOR i=1 TN %@)MEXT
4 DEMONBTRATES TWO-DIRENSILNAL L7 2B IS RND<@.4& THEN c=RMD¥ZS
7 ' HUMF DIBTRIBUTIDMS 18 FOR i=1 TO S@@ 29 INK j,c
=] 19 FOR c= 1 TO 3 38 NSXT
7 ' Erian James fporil 1585 208 p=caIBaiRMND-RND) +E20 3l E2TL Za
14 21 y=c#3I@#% (RND-RND} +238 L
11 'AMETRAD BARIC 22 PLOT ®,Y,c 3T INK 1 ,284:END
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