
























































































































































































































































































































































































































The Creation of Animated Sequences ------------------------- 197 

Creating Longer 
Works 

copy of it on your diskette. You should use a separate diskette 
that will become your portfolio of finished works. 

In viewing your completed work, you might feel that it 
would be enhanced by music or narration. In the next chapter, 
we will show how to add such accompaniment to your re­
corded performances. 

Music can be a very powerful addition to your animated 
works. As you listen to music, think about how the mood, 
color, and tempo fit with your scenes. You will be surprised at 
how easily music blends with computer animation. I tend to 
prefer simple rather than heavy music to accompany abstract 
animation sequences. In particular, I find some works by De­
bussy, Satie, Ravel, and Varese quite appropriate. You should 
choose your own favorites, however-jazz, classical, rock­
whatever you want. Remember that you are expressing your 
own ideas, not someone else's. To be honest, your artwork 
should reflect your tastes. 

When you have made several studies and have completed a 
few scenes, you may be ready to tackle a complete story. 
Again, think small. These projects take a lot of time, and by 
keeping them tractable you will enjoy your learning experience 
rather than feeling burdened by it. An animation project with a 
running time of 5 minutes can be a tremendous effort, but you 
should be ready for it! As with all projects, plan exactly what 
you want to do and create a storyboard. Story topics might 
range from folk tales to an abstract choreography to a piece of 
music. Remember that all your programming tools are available 
to you-turtle graphics and the turtles themselves . If you are 
creating a work that is to fit with a specific piece of music, con­
sider using the joystick to start procedures at exactly the right 
moment, rather than trying to time everything to run perfectly 
from scratch. 

When you have picked the theme for your piece, create the 
storyboard and see how the result feels to you. Do you have 
too many scene changes or not enough changes? Can one back­
ground be used in several scenes? How many turtle shapes will 
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you need? How will your layout make a smooth transition from 
scene to scene? (The technical details of this step will be cov­
ered in the next chapter.) As you answer these questions, sepa­
rate your storyboard into blocks representing specific scenes. 
Each of these scenes should be complete in itself and probably 
should be stored as a separate file on the diskette. 

Above all, remember that even though your animation 
project is separated into chunks, these chunks must all flow 
together as one coherent whole to make the project work. 
This integration task is very important. You may find yourself 
spending a great deal of time "tweaking" the end of one scene 
to make it flow smoothly into the next. 

If your project is sufficiently complex, you may find that it 
will have to be interrupted at the end of each scene to change 
procedures. The only way to do this smoothly is to record each 
scene on a video recorder, one at a time, and then play the 
completed work out as a whole . The next chapter will show 
you how to do this. 



XI. 

Recording Static 
Images 

Artwork Recording Techniques 

Although the creation of graphic images and animated se­
quences may provide a great deal of personal satisfaction, you 
probably would also like to share the results of your efforts 
with others. Clearly, your computer system is too cumbersome 
to carry around to show to all your friends, so a more trans­
portable form for your artwork must be found. This chapter de­
scribes two ways of capturing your artwork for later view­
ing-the use of a camera for recording still pictures and the use 
of a video cassette recorder for recording animated sequences. 

There are several ways to make color photographs of your com­
puter-generated artwork. The easiest technique is to photo­
graph the image directly from the television screen with a 
camera. Although many types of cameras can be used effec­
tively, I prefer to use a 35 mm single lens reflex camera, so that 
I can see the image exactly as it will appear on the film . 

To photograph the screen, you will have to use an expo­
sure of 1130 second or longer. The reason for this is that the 
image you see on your television screen is formed from two in­
terlaced scanned patterns, each of which takes 1160 second to 
form . It takes two scans to build the whole image, so a shutter 
speed of 1130 second is the absolute minimum for capturing the 
entire image. Depending on the brightness of your television 
screen and the speed of the film you are using, you may find 
that even longer exposure times are required. Because of the 
length of the exposure times involved, you must have your 
camera mounted on a stable tripod to prevent blurring of the 
images. 

The tripod height should be adjusted so the camera lens is 
perfectly centered on the screen. By centering the lens, you 
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eliminate an undesirable effect called keystoning. Keystoning oc­
curs when an image is photographed or projected at an angle. 
The result is that one edge of the image appears larger than the 
opposite edge. A square photographed this way will take on 
the trapezoidal shape of a keystone-hence the name . So re­
member, if you want your pictures to be as accurate as possi­
ble, you will have to adjust your tripod height accurately. 

When you take your photographs, you will be capturing 
everything that appears on the television screen. This includes 
the image you want as well as fingerprints on the screen and 
any reflections from other light sources. Before photographing 
any images, clean your television screen with a damp cloth and 
a mild soap. If the TV hasn't been cleaned in a long time, you 
may be surprised at the accumulation of dirt. Because of the 
high voltages used in televisions, the display screen usually 
acquires a static charge that acts like a dust magnet. 

When you are ready to start photographing your images, 
the only source of light in the room should come from the dis­
play screen itself. I find that I get my best results at night in a 
completely darkened room. If adjacent rooms are illuminated, 
you can seal light leaks around doors with masking tape. Also, 
if your television has an illuminated channel selector, block its 
light with tape. 

The choice of film type is largely up to you. For color 
prints, films such as the ASA 100 Kodacolor VR give fine results. 
For slides, you may wish to use a high-speed Ektachrome (ASA 
400) or a slower-speed Kodachrome. The main difference you 
will notice between these films is that Kodachrome tends to 
produce brighter and warmer colors than Ektachrome . Experi­
ment with film types to see which you like best. 

The distance between the camera and the TV should be 
chosen so that the computer image perfectly fills the view­
finder. If the image is too small, move the camera forward; if it 
is too large, move the camera back. As you adjust the focus on 
the camera, the image may get smaller or larger. When the 
focused image is the right size, you might want to mark the 
tripod location on the floor with masking tape to simplify setup 
the next time you are ready to take photographs. 
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The next step in your picture-taking experience is to adjust 
the lens opening for the correct exposure. You should never 
rely on the light meter built into your camera when photo­
graphing a screen image. You will want to control both the 
shutter speed and lens aperture controls manually. Your best 
bet is to use a separate light meter and take your readings from 
the front of the TV screen. You should take readings from sev­
eral areas of the screen. When you have made your readings, 
follow the instructions on your light meter for adjusting your 
camera. If you can't find an appropriate lens opening for a 
shutter speed of 1130 second, set the shutter to a slower speed 
(for example, 1110 second) and adjust the lens opening to the 
correct value. You will find that aperture settings in the range of 
f/4.0 or higher will provide you with some tolerance in focus­
ing. If you have your lens set at an opening below f/2.0, be 
sure that your camera is well focused before taking any 
pictures. 

The first time you photograph a series of images, you 
should repeat the same shot several times with different lens 
openings. Keep a log of your settings, so that when the film is 
developed, you will know the optimal settings for your camera. 

Although the foregoing technique is perfect if you already 
have a camera, it is rather cumbersome-especially if you are 
going to take hundreds of pictures. There are special cameras 
designed just for taking pictures of TV images. These profes­
sional cameras are fairly expensive (typically, more than 
$2,000), but they produce results far superior to images photo­
graphed directly from the TV screen. 

Some of the images in this book were photographed with 
an Image Resources Videoprint 5000 system . Other camera sys­
tems, such as those made by Lang Systems, Inc., operate in 
similar fashion. Rather than displaying the image on a color 
television tube, these systems electronically separate the display 
signal into its red, green, and blue components. Each signal is 
then displayed on a black-and-white monitor, one at a time. A 
color filter wheel is placed between the display screen and the 
camera lens. When the red image is displayed on the black­
and-white screen, the image is recorded on the film after pass-
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Recording Moving 
Images 

ing through the red filter. This process is repeated for the green 
and blue filters, By exposing each component separately, the 
full-color image is reconstructed on the film, Since color filters 
can match the primary colors far more accurately than can the 
phosphors used in color televisions, the result is a photograph 
with far greater brilliance and depth than can be obtained 
otherwise , You would want to be quite sure of your serious in­
terest in computer graphics before investing in such a system, 
but the results easily justify the cost for the serious graphic 
artist, 

Once your images are on film, you can continue to be cre­
ative. Let's suppose, for example, that you have made an 8" x 
10" black-and-white print of a turtle graphic image of a squiral. 
If you have access to a thermal copier, your local art supply 
store might be able to supply you with a heat-sensitive medium 
that would allow you to transfer the image to a silk screen for 
about a dollar. Once this screen is made, you can print the im­
age, using traditional screening techniques, in any color, and 
you can transfer the image to paper, wood, or fabric. You can 
even make your own computer graphics T-shirts, 

As with the design of the images themselves, you should 
let your imagination run free when you think about things to 
do with the photographed copies of your computer-generated 
artwork. 

Besides the television set itself, one of the most popular enter­
tainment products seems to be the video cassette recorder 
(VCR). Normally, a VCR is used for playing back prerecorded 
movies or for recording programs that you would like to view 
at another time, By connecting your computer system to a 
VCR, however, not only can you capture your images on tape 
for others to see, but you can string together several short 
animated sequences to create a complete animated film, 

There are many advantages to using a VCR to record your 
video masterpieces, First, you can see the results immediately 
and can re-record sequences that don't look right. Second, be-
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cause of the low cost of videotape (compared to film), you can 
record hours of computer graphics inexpensively. Also, unlike 
using a camera to photograph the screen, you can use the VCR 
in broad daylight. If you don't yet own a VCR, you might want 
to borrow one from a friend to see how you like using it. 

Two major videotape formats are commonly used in the 
home-Beta and VHS. Because most video recorders have the 
same overall features, it doesn't matter which format you use. 
Be aware, however, that these tapes are not interchangeable; 
you can't playa VHS tape on a Beta machine, and vice versa. 

If you are shopping for a VCR of your own (some models 
are fairly inexpensive), here are some features to look for. To 
record multiple sequences of animation, you will need a re­
corder with a PAUSE feature . The PAUSE button immediately 
stops the tape to allow you to load a new sequence into the 
computer. When you play the tape back, your sequences will 
appear with no time gaps between them. 

Another feature to look for is direct video input and output 
jacks. These let you record from your computer directly, with­
out using a radio frequency (RF) modulator. Most people feel 
that direct video input produces a higher-quality image. To use 
this feature, you will also have to buy a video monitor cable for 
your Atari computer, which is available from your dealer. (If 
you are using an Atari 400 computer, however, you will not be 
able to use direct video input.) Aside from improved video 
quality, the use of direct video input lets you use some special­
effects equipment to enhance your images. 

There are other features that your VCR might have. The 
ability to freeze frames and make images move in slow motion 
can be very valuable in letting you analyze your work in detail. 
VCRs are available in many price ranges, and you should select 
one that has the performance characteristics you want but stays 
within your budget. 

When you have acquired your VCR (and some blank tape), 
you are ready to connect it to your computer. The easiest way 
to do this is to use the TV signal cable and connect it to the 
VCR antenna terminals, as shown in the manual that came 
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with your video recorder. Your television set should also be 
connected to the VCR, so that you can see the images as they 
are being recorded. 

Now that everything is hooked up, you are ready to start 
recording your images . Rather than starting with an animated 
sequence, we will start with a "slide show" of your static art­
work. By now, you probably have quite a few pictures saved 
on your diskette. To record these images on the videotape re­
corder, you might first want to make a procedure that displays 
a title page. 

You can be quite imaginative in the creation of title 
pages-having the title move across the screen character by 
character or changing colors of characters after they are dis­
played. The easiest way to make a title screen is to use a proce­
dure similar to the following (but with your own title and 
name): 

TO TITLE 
TS CT 
PRINT [] 
PRINT [] 
PRINT [] 
PRINT [REFLECTIONS ON A SILVER TREE] 
PRINT [] 
PRINT [A COLLECTION OF COMPUTER] 
PRINT [GRAPHIC IMAGES BY] 
PRINT [] 
PRINT [AMY DOAKES] 
PRINT [] 
PRINT [1983] 
END 

Starting with this title procedure, design even better ones 
for your own use. You might also want to create a procedure 
called THEEND to provide more credits at the end of the show. 

Let's suppose that you have several pictures in your com­
puter memory at the same time . For simplicity, we will assume 
that these are called PICT1, PICT2, and so forth. If you want to 
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record each picture as it is being drawn, you should first make 
a procedure called NEXT that lets you advance to the next pic­
ture by pressing any key: 

TO NEXT 
MAKE "KEY RC 
END 

Load the tape in the VCR, make sure it is rewound, and 
then enter 

TO SHOW 
TITLE NEXT 
PICT1 NEXT 
PICT2 NEXT 

THEEND NEXT 
END 

If you now enter 

SHOW 

the screen will clear and you will see your title image on the TV 
screen. At this point, press RECORD and PLAY on your VCR 
(or whichever combination of buttons is needed to start the re­
cording process for your machine). After enough time has 
elapsed to be sure everyone can read the title page, press any 
key on the computer to advance to the next picture. Keep each 
picture on the screen long enough for everyone to look at it be­
fore advancing to the next image. Keep repeating this process 
until you have come to the end of your show. 
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If you have more pictures to add to the tape, press PAUSE 
on the VCR and load the new pictures into the computer. 
When you are ready to start again, press the PAUSE button 
again and you can pick up where you left off, 

After completing your first recording, rewind the tape and 
play it back. Pay attention to details, Are the pictures on the 
screen for the right amount of time? Are they on too long? Is 
there one picture that isn't shown long enough? Are the pic­
tures in the correct sequence? Try recording the same set of pic­
tures in a different sequence to see if the result is better or 
worse, Remember that the advantage of the VCR is instant 
playback; use this feature to help you perfect your technique, 

After you have successfully recorded some static images, 
you should record some of your animated sequences. Start by 
taking some of your studies and recording them with a title 
screen at the beginning and a closing text screen. When you 
are comfortable with your recording expertise, you'll be ready 
to make a tape of a longer animation project using several 
scenes-a movie! 

Before you start to record your movie, make a note of 
which scenes you are using and which files they are on. Start 
with the title image and record scene 1. As soon as the action 
finishes, press PAUSE on the VCR and load your next scene, 
(Remember that you may have to erase the old scene to make 
room for the new one,) When the screen is loaded, start record­
ing and release the PAUSE button. Repeat this process until all 
the scenes are recorded, and then record the closing text frame, 

When you are convinced that your masterpiece is visually 
complete, you may be able to add an audio track to your 
tape if your recorder has an overdub control. This feature 
allows you to add music or voice to your recorded tapes 
through a separate audio input jack on your VCR. Because of 
differences among models of video equipment, you should 
check your VCR owner's manual to see just how to use this 
feature. 

At last you are truly on your own! You have mastered 
computer graphics and animation and have learned how to re­
cord your artwork on film and videotape for others to see. As 
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you gain more expertise, you will find that you can use other 
video accessories to enhance your artwork. Special video equip­
ment, such as titling machines, is now becoming affordable to 
home video enthusiasts . Such machines let you mix video from 
a camera with your computer graphic images. Other video ac­
cessories let you enhance your images, change colors in subtle 
ways, and perform other feats of video magic. 

Although you have come to the end of this book, you have 
only begun to explore the world of computer graphics and ani­
mation with Atari Logo . As you continue to gain experience 
and expertise with computer graphics, you will find that this 
medium opens new worlds for you. If you are new to com­
puters, I hope you have found this medium to be interesting. If 
you are new to graphic art, I hope you have learned to tap 
those creative resources buried inside of you. 

Above all, have fun! 
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Expansion factor, size of, 141-142 
Experience: learning, 197; picture 

taking, 201; turtle graphics, 
15-17 

Experiments: bouncing ball, 194; 
with circles, 103- 105 

Figure(s): human, 179-181; place­
ment of, 68, 192; shape of, 
179-181; spiral, 136; walking, 
180-181 

Files and filename, factor of, 48-50 
Film: animated, 167, 183; ar twork 

on, 3-4, 206-207; choice of 
type, 191, 200; speed of, 199 

Filters: green , 202; use of, 202 
Five-pointed star, creation of, 57, 60, 

113 
Flip books, 191 
Flow of continuity, need for, 192-

194 
FLOWER procedure, 72, 108, 111-

113 
FORWARD (FD) command, 3, 12-

14, 17,54 
Frame buffer region of memory, 156 
Frame-by-frame animation tech­

niques, 184 
FRED word, 42, 52-53 
Freehand ske tches, reproduction of, 

157-158 

Garden scenes, creation of, 156-157 
Geometric symbols, 99 
GET SHape (GETSH), 181 
Glitches, accidental, 49 
Gold, light color, 24 
GOLLI computer graphics language, 

56-57 
Graphic(s): artist, 2; creations, 1-4; 

display modes, 9; images, 1; 
language, 56-57; program­
ming and projects, 2-4, 155; 
tablet, 158; techniques, 61, 
191-192; three-dimensional, 
161-166; turtle, 2-3, 15-17, 
61, 168; window, 26-28 

Gray, forms of, 24, 190 
Green components, 14, 201-202; 

dark lines, 143 
Growth patterns and processes, 119, 

132, 144-145 

Hexagons (HEX), regular, 78-79, 
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195 
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22-23, 161, 164-165 
HUEY word, 51-52 

I DON'T KNOW HOW TO mes-
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of walking, 183-184 
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148-149; thing of beauty 
forever, 147; use of, 2, 7, 147, 
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JOYTEST procedure, 148-149 
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of, 147 
Keystoning effect, 200 
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155 
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Koala Technologies, Inc., 158 
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names, 48-50; memory, 156; 
picture, 155; screen, 155 

Logo: building blocks, 40; computer 
graphics, 2-3; dictionary of 
commands, 41; introduction 
to, 6-9; language extension, 
40; mechanical detail s, 34; 
symbol, 81 

Logo for the Apple II (Abelson), 92 
Lowercase letters, 8 
LSPIRAL command, 142-143 
Luminance settings, factor of, 22-

24, 161 , 163 

MAKE command, 51-54 
Manual, reference to, 5-6 
Memory: "address," 156; computer, 

155, 195, 204; disk, 47, 49; dis­
play, 155; called frame buffer, 
156; limitations, 88; loca tion 
of, 156; tape, 47 

Minus sign ( - ), 29 
Mirror symmetry, factor of, 40 
Mistakes . See Error messages 
Moire patterns, 122 
Motion: illusion of, 117, 195; and 

shapes, 196 

MOVE and movement command, 
149, 169; home position of, 
28-30 

Moving: images, 167, 202, 207; ob­
jects, 167, 195; pictures, 1, 
191; shapes, 167-170 

Multicolored moving objects, cre­
ation of, 167 

Multipin jacks, use of, 147 
Multiple turtles, creation of, 167, 

174, 184-190 
Multiplication symbol, 114 
Music, addition of, 196, 206 

Naef, Kurt, 86 
Names, single-character, 150 
NEXT procedure, 205 
Night scene, creation of, 117 
NUM, value of, 92 

Objects: moving, 195; three-d imen-
tional, 161 

Octagons, crea tion of, 115 
Offset angles, 137 
Open spirals, 139-143 
Orange color, formation of, 24 
OUTPUT, logo primitive, 90-91 
OUTPUT FIRST command, 92 

PADDLE and PADDLEB buttons, 
158, 160 

Path: circular, 99; closed, 104; 
square, 169-171 

Patterns: interference, 122-123; ran-
dom, 90-91; simple, 39 

PAUSE button, 203, 206 
Peace and perfection, sense of, 99 
Pen: default, 186; turtle, 19-26; yel-

low, 19 
PEN COLOR command, 24 
Pen colors: background, 26, 156; 

changes in, 155; different, 23-
26,36, 98, 155- 156; pink, 142; 
yellow, 19 

PEN ERASE (PE) command, 22 
PENDOWN (PD) command, 20-22, 

145 
PENUP (PU) command, 20-22, 145 
Pentagons: creation of, 81, 83-85, 

113, 123; regular, 78-79, 126 
PENT ALB! trademark, 86 
PENTILE procedure, 84-88, 98 
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