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LIGHT PEN
DOODLE

Learning by trial and error

The maume “lght pen” s acoually 2 nus.
nomer. Vnlike a3 miniaturee ashiligh,
a light pen docs not emif 2 beam of
fight. Rather, it is simply a slender rod
thal contains 3 phototrnsisior which
responds o the light emitted by a TV
or motiitor screen. As g resule, Nghe
pens arc most responsive when there
s a sharp contrast in brightness be-
iween the screen's mokground and the
characiers being displaved

Several mamnufacturers offer light
pens forsale. These mnge in price from
525w over 8150, And ifyou're handy
with a soldering iron, you can boild
onc from scratch.

by JOHN and MARY HARRISON

SYNOPSIS

This drawing program requires
RASIC, I6K, cmel a fight pen. Future-

bouse of Chapel Hill, NC, and Toch-
Sketch of Fairfield, NI, ave tivo mians-
Jacturers of light pens for Atard com-

puters. The progrean runs on all
mioedels of Atard computers, 1200XL

ceners may bave to change the state-
ment:
SETCOLOR 4,0,04

in fne 1010, If yom get a distorted
display, change the 14 to 8 or 10

Locations §3204-53267 specify
which jovstick port 15 10 be used by the
pen. Location $3204 indicanes thar it
is plugged into Port 1: locmion 53267
indicates Por 4. This location also
determines if the light pen is fnuse. (1
normally contains a one, but its valoe
is st to rero when the pen is placed
close to the soreci)

Locations 564 and $65 coniin the
horizonal and vertical positlons of the
light pen. These values do not corne-
spond dircctly to the screen position
for any particular graphics mode, but
you can sull think of the screen as o
coordinate planc.

EDUCATIONAL USES

Recause parents and schools often introduce childmen w
compaters af a very early age—sometimes before they can
even read or spell-—the childmon often lack the gross motor
skills necded to use g joystick or keyboard, But mast ehil-
den anc able to point. By using light pens as exwensions
Of their fingers, young childnen can indicaie inswers cven
if they cannot read or spell. Thus, time thar would have
otherw e been spemt borously lociting numbers or lei-
ters o the keyhoard con instead be spent think g alaoue
and] enjoving a progrim

Obwviously, the light pen is not appropriate for every pro
gram or opic. Bar it does provide a fricndly interfice
heiwern the user—espocilly the young vser—and the
COmMpuLeT

ATARI IMPLEMENTATION

The Awri computens use seven memory locations w con
ndl the Hghr pen. Location 53277 sets up (Clkaches') the
pen. It mgst be Cleared and reset prior o cach reading,

HORIZONTAL/VERTICAL
POSITIONING

The light pen's horizontal position is linked to color clock
units. Boecause TV sets and monitors are sulject 1o over-
scan, the lefi-hand edge of the screen is indicaed by 76
in the horisontal-position regisier. As the pen moves across
the sorcen, the valoe in the horizontal register Nercascs
until it reaches 224, The noxt color clock (1o the right)
causes he horzonal-position register 1o be reset 1o form
I you continue o move (0 the right, the soreen’s righi-
hamd edge will be represented by 16 i the horzontal

registes
Vervical position is determined by counting scan lines
from the wp of the sereen o the pen's position. Again
due o overscan, the wp of the screen 8 represented In
16 in the vertical-position egistern; the honom s epre-
setited by 1L These villues are independent of the graphics
mode heing used. so U8 necessary to scale the pon's
readings 0 match the correa screen positions for the
contimed on page 3
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LIGHT FEN DOODLE continued from pege 30
graphics mode in use

USING YOUR LIGHT PEN

T gen an idea of how a light pen works, plug your pen
into joystick Porn L then rype in and ron the following
o

5 GHRAPHICS O
10 POKE $3277,0.POKE 532774
20 PEN=PEEK(S320r0)

30 IF PEN=1 THEN 10

i He PEER{564 1V = PEEK{565)
50 PRINT HY

G GOTO 1)

Line § sers up Graphics Mode 0 so thar the Light poens
prosdtions can beeasily displayed. Line 10 pore panes (e com
putcr tor the pen. Line 20 checks to see if the pen has been
pisedd Line 30 sends control back tobime 100 i hasn't been
psedd. Line 30 pgois the horizon] and vericsl positions
frum the appropriare memory locations. Line SO prints
ihese values Line 6df repeats the process wnkil you press
[HREAK].

YARYING READINGS

As vou run this demonsimation program, you may notice
ihar successive readings can diffor significantdy. The degmesc
of variation depends for the mose pact oo e guality of
vioour light pen. 1T it las an endolT switch, vouo have midne
control over the readings. On the other hand, if your pen
is the hasic, no-trills model (like ours), vou must be very
careful when vou point the pen. Ccherwise, von'ne likely
po get 3 reading from the lamp above your TV screen

Howoever even a good light pen may extubit some degree
of scaner in the horizontl positeon. This position = derer
mincd by counting the color clocks, Because an inexpen-
shve pen hos fewer paris, b wiwds o be naccuraee with
respect to horisontal positioning on the sereen.

There are several ways o compensaie for this. First, @ake
soveral readings. Then average them fo dotermine the
heyrizesuial passitiom, or =sclect the mibddle reding, oF selec
the most comumen value, You can also ke successive pains
oo readlings until the two readings Gl within a given
il rance. {Formunaely, vertical readings Jdo ot mormcilby
exhibir similar disc repancies. )

LIGHT PEN DOODLE

Light Fen Doiodle is a shon program rhar demonstrates
some of the capahilities of even an inexpensive light pen
When vou run the progim. s whitec scroen divided ingo
apicture arca and a colur-selection amca is displaved. The
color-selecton portbon conins five recangles. The four
rectangles on the left are used o setece colors; the fifch
one crases the sereen. This progrum is written in Graphics
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Mode 7, which restrices us to the use of four colors,
since our light pen does not have an onfoff switch, we
ust the keybosrd to wren it on and off. Each time a key
is pressed, the value in location 764 changes. A value of
255 jn this location indicates thar 4 key hois el been
proessed. Pressing the space bar changes the valac in loca-
tion TeH, anad thus activates or deactivates the pen.
This feature works as follows. First, select o color by
prvinging w cines of the recongles in the Color-selection anei
Then podint the pen at the picture arca and press the space
bar o turn the pen oo, To change colem, point the pen
away From the pletune area and press the space bar w warn
it off. Select a new color, and then repeit the process.

TAKE-APART

Light Pen Dododtle is shown in Listing 1 s major segments
are explained below:

Lines 13- 1200 This subroutine determmnes the horzon
tal and vertical positions of the light pen, These positions
are then ¢orrected for the TV overscan and retermed in
variables H and V. It o't necessary o perform any addi
tiomal scaling for Graphics Mode 7,

Linwes 200 250 This subroutine dewermines which color
is uscil. Color selection s determined by the horizonl
position ol the pen. IF the Clear-screen selection is made,
o Mg s set 10 one

Lines HMMI= 1180 This is the initialiigion portion of the
main program. It seleces Graphics Mode 7, sets up the color
registers, and displivs the picture and color-selection ancas

Lines HYP0-1310: This is the main program loop ased
tr doodie. it selects colors. lums the pen on and off, and
displiays poinis in the picture arca Freguent subroutine
calls are made w the routines ai lines 10 and 200,

CONCLUSION

This completes our quick demonstranion of how a simple
light pen works. We've found that there is currently a lack
ol informacion abou the eechnigues needed w interface
a light pen with an Awri computer; & certiin amount of
trial and error will probably be required 1o make your pen
work ina particular application. A major part of the prob-
lern is thisr most of the inexpensive light pens on the market
toehny were designed as inpunt devices fur multiple -chojce
stleorion. vathwer thin as high-resolimion-graphics woks, But
recent advances in light pen technology should soon
change this =itwation for the betier,

Joabn eonedd Mevry Harrison are poorenis, teacbers and Atari

Bublyists. Mary teaobes math aied compuive Schice af
e bigh school level, fobn bolds an M5 In compuier
science and devdops educafiomal soffuare They coorei-
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5 REM LIGHT PEN DOODDLE 1290 GOSUE 1@
E REM BY JOHN AND MARY HARRISOM 1285 IF V=B5 THEN y=85
7 REM ANTIC MAGAZINE APRIL 1984 1208 DRAWTO K,V
9 GOTO 1888 1318 GOTO 1288
18 POKE 53277,8:POKE 53277,48
28 PENDFF=FEEK(53264)
38 IF PENDFF=1 THEN BOTO 1§
AF WV=PEEK|S564):H2=PEEK|564) Varlable checksum = 1441085
58 IF H1<H2—1 OR H1=HZ+1 THEN 48 Llne num rengs Code Lenglh
68 IF H1<76 ANMD H1=16 THEN 48 5 = B¥ FE aze
TH H=H1 ag = 1§18 IX 4113
BA IF H<17 THEN H=225+M 1R3g = 111@ AR 354
98 H=H—76:1F H>158 THEN H=158 11z@ - 122§ LY
TAB V=PEEK(S5B5)—16:IF V=95 THEN V=45 tzzé = 1310 Ty
118 IF V<8 THEN V=§ BEE 5 LA
120 RETURN ¢ sl Tas A g
200 IF H<35 THEN COLOR 1:00TD 258 3
218 IF W<65 THEN COLOR 2:00TD 258 Al g f:.’é
220 IF H<85 THENM COLDR 3:G0TO 258 /
230 IF H<125 THEN COLOR 4:60TD 258 SOER A W
748 FLAG=] S
258 RETURN i LT
1088 GRAPHICS 7+16 ; J Y
1819 SETCOLOR 9,3, ,6:SETCOLOR 1,7,6:8ET prg s :
COLOR 4,8, 14:SETCOLOR 2,12,8 i g IRt Aoy
1838 COLDR 1 ies FIPE FERF RIS
1831 PLOT @,@:DRAWTD 159,0:0RAWTO 159, 4 FA 5 P
?:i:ﬂ::;nlgiﬂiﬁu:.“tn I.ﬂ r PPSIT, NEC®, PROWRITER®, CEMINIY, ORPDATA 92 B
1858 I:DI_H'I DEIDATA RLADKERAFH, AM-T SPIRIT, DMP4H0, FARASONKE KXP-107D0
1855 IF I<==3 THEN COL=I : 3
1856 COLOR COL . NEW! :
1868 PLOT T+39—5,85 : .
187R DRAWTD T+3§—5,90 : ATARI" :
1888 DRAWTD 18+(1—1)+38,980 : :
1898 IF I=3 THEN 1148 :
1188 POSITION |@+(T—1)*36,95 T R
1118 POKE 765,1 rhu\q;eupl-.l:'!réli;rn,l‘lr. whﬂer;.rru-mp.uu'mrpmpam—uuun'-ml
1128 XID 18 ,#6,08,8,"5%:" — bigsic o fo canncge — demos, uilitees, fonts, included — durmp,
1138 GDTO 1168 ceeate forms, stationery, calendan, equires interace. Y2095
1148 DRAAWTD 1@+(T1=1)=38,95 = =
11568 DAAWTO T+39-5,9%
L2 Aais diskwiz-ll B
1178 PLOT 135,95:0RAWTD 140,98
1188 PLOT 135,98:DRAWTD 148,95 Now for smgleidouble density. Repair, exgplore, altes, duplicate
1190 POKE 764,265:1F PEEK(784)<>265 TH | T shemdcheck b oo B ek o e, e
EN 1158 'q:u:r_'u]mnm,p;lmuhun:..lncnﬂﬂlurﬂn;ulml-wim;tr ~ even betier
1288 GOEUR 1@ than before! The best repaigedinoduplcator ai any price — sill a
1218 1F V<85 THEN 1208 !hr.*kmﬁlprlw.uwr.h}r;T.nE;huF;;h—rL!#";!

dih T, al
:::; ?gES:E:??Hl]-EEE THEN 1225 'Cahklrﬂ.lﬂE‘EEHbeILHﬁ":.ffEfHﬂMﬁimjsimf
1226 POKE 764,258 C.000, add $3.00 — Mo eredlit cardy
1238 IF FLAB=1 THEN FLAG=:GODTO 1088 (RS ek I e
1249 GOSUE 18
1250 IF V=85 THEN V=15 ﬁ“:: e
1278 FLOT W,V H.l‘.-duru:h:ll:'m;:_‘l'lf_'ﬁhll.l.!?ﬂ
1288 TF PEEK(TB4)<>255 THEN 1198 - e 4
Apiril 1584 33




