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1 Introduction 

FASTRAK 
Philosophy and 
Features 
In automated cartography there are 
two techniques used for converting 
graphical map information into 
digital form. The predominant 
technique is the manual digitizer and 
the second type is the automatic 
raster scanner. 
Manual systems have low capital 
costs, minimal computer 
requirements, no document 
preprocessing, good feature 
selectivity and coding capability. 
However, the work is slow, the 
accuracy varies and the checks for 
errors and omissions are very 
lengthy, all of which make the task 
tedious and unrewarding for the 
operator. 
The raster scan technique is 
automatic and expensive. It 
produces a file of raw data which has 
to be cleaned up , compiled into 
features and coded in either a 
separate processing or editing stage. 
Cartographic skills are not required 
until late in the process. Any 
interaction during the sequence is 
difficult and changes can mean 
lengthy re-runs or extended editing . 
In this way the advantages of 
automation are largely lost. 
FASTRAK uses the best features of 
both these techniques. It automates 
line following by using a local raster 
scan technique. It is interactive and 
fast. It has a large detailed display 
where the operator selects and codes 

features for measurement, watches 
their correct execution and 
intervenes in the case of error or 
ambiguity. It has a second display, 
the close-up screen, which shows 
either enlarged graphical detail or 
alphanumeric information . The 
system mini-computer extracts the 
line co-ordinate information and also 
provides guidance data for the line 
following probe. 
FASTRAK allows the operator to 
adapt the digitizing process to 
contrasting areas of data density. As 
features are digitized and accepted 
by the operator they are painted out 
from the display. This technique, 
which is unique to FASTRAK, makes 
duplications and omissions 
impossible. 
The speed and power of FASTRAK 
provide a stimulating environment 
for the operator. Error checking has 
been automated and, as the system 
is inherently and consistently 
accurate, the need for post-process 
editing is minimal. The editor program 
and the integral hard copy checkplot 
will ensure that the final output is 
free from errors. 
The programs which process the 
final co-ordinate information into 
output formats and structures are 
designed for easy incorporation into 
customers' data base systems. This 
ensures good system integration and 
the minimum disturbance to existing 
operations. 
FASTRAK keeps the need for 
operator retraining or reselection 
very low and consequently there is 
better manpower utilization in 
converting to this high throughput 
digitizing system. 



2 FASTRAK Line following techniques 
Summary 
The FASTRAK line following system 
employs a very fine laser beam probe 
which is steered at high speed and 
with very good resolution in both 
co-ordinate axes. The beam is used 
to interrogate a film which is a 
reduced photographic negative of an 
original map. The line co-ordinate 
information is obtained by 
automatically scanning a small area 
along a selected feature on that film 
negative. This local raster scan is 
called a scan pattern and the line 
data is derived from it. This scan 
data is processed immediately by the 
system computer which sends line 
co-ordinate information into storage 
and returns guidance information to 
the probe for the next scan pattern. 
The line following algorithms within 
the computer mean that tight and 
difficult line situations are treated 
with the same speed and dexterity as 
the open line. The rate of successive 
scan patterns is such that the 
process appears continuous to the 
operator. 
Although the FASTRAK software is 
capable of dealing automatically 
with such problems as line gaps and 
intersections, ambiguous situations 
can arise which require interpretation 
and intervention . The operator has a 
complete visual feedback of the 
progress of line following and is able 
to interact with the process via: 

a tracker ball, used to position a 
cursor symbol on the display screen 

an array of sixteen function buttons, 
used to initiate the most frequently 
needed actions 

an alphanumeric keyboard, for more 
complex commands and for the 
input of feature commentary 

a close-up screen, used to 
display highly magnified small 
sections of the material being 
digitized, and used also as a 
message area 

These interactive controls are used 
by the operator to organ ize the 
progress of the job and resolve 
such ambiguities as split lines, 
merging lines and gross 
discontinuities. 

FASTRAK line following is efficient. 
It maintains the benefits of feature 
selectivity and produces lineal data 
at high speed. 

Scan generation 
The laser probe systematically scans 
the line in a local raster scan (fig 1). 

Fig 1 
Vertical scan pattern showing start point and 
scan. vec tor. 

This scan pattern changes between 
horizontal and vertical scanning as 
the line changes direction (fig 2). 
The scan pattern usually contains 25 
to 35 traverses of the line. 

Fig 2 
Successive scan patterns showing change of 
scan orientation with changing vector. 

The crossing of the line by the scan 
probe is called an encounter and 
information from each encounter is 
immediately converted into raw 

edge, line centre and line width data 
which is transmitted to thp. computer 
for processing. 
Each scan pattern receives its start 
point and direction from this 
computer process and it is the rapid 
succession of these patterns which 
make FASTRAK a line following 
digitizer. 

Scan data 
The scanning probe traverses the 
line on the film negative of the 
source document at intervals of 10 to 
15 microns, up to 500 times per 
seCond. At a normal reduction factor 
of x5, this means an interval of 0.002 
to 0.003 inches on the original map. 
This dense sampling rate gives 
FASTRAK its good resolution. The 
minimum line width at the film plane 
is about 30 microns which, at the 
same reduction, is 0.005 inches on 
the original. 

Data extraction 
The scan is started by the operator 
identifying the start point and start 
vector with the cursor. The raw line 
data is added to the start point 
information and 'chains' of line 
centres or edges are constructed 
from that start point (fig 3). 

Fig 3 
Facsimile of lines in a scan pattern on the 
close-up screen. Line edges, line width 
measurement and 'chained' line centres are 
all shown . 
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These chains are then used to 
determine 'master points' whose 
co-ordinates define the line which is 
being digitized within the specified 
tolerance. This tolerance is chosen 
by the operator to meet specific user 
needs. 
After computing master points, 
information is returned to the 
scanning probe to give the next scan 
pattern its continuation point and 
vector. The master points are 
retained by the computer in the 
internal feature format file. 
That is the ideal situation. Digitizing 
is not ideal and , therefore, the 
FASTRA K system software has been 
designed to deal with the more 
common imperfections 
automatically. Here they are called 
line irregularities. 

Treatment 
of line 
irregularities 
Line following systems have trouble 
when lines join or separate, cross or 
become crowded , make acute turns 
or have interruptions of uncertain 
length . The FASTRAK local chaining 
technique handles many of these 
irregularities,and line following 
proceeds without any appreciable 
pause. When FASTRAK cannot deal 
with the problem automatically, 
maximum assistance is offered to 
the operator for manual intervention 
and correction using the displays, 
controls and program facilities. 
Minor gaps in the line are not 
noticed by the process providing 
there is not a large change in line 
width or line offset. Larger 
interruptions and crossing lines are 
treated at a higher level but, again, if 
the extended requirements are met, 
the line following continues. 
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Lines which are close together but 
do not join, as in a tight contour 
area, present no problem to the line 
following process. Lines which do 
touch (fig 4) do not present a 
line following problem providing that 
the line width ' in' and the line width 
'out' are consistent and there is a 
detectable difference between the 
widths of the two touching lines. 

Fig 4 
Close-up of lines touching showing scan 
data. 

Where there are acute turns and 
close lines, as in a high density 
contour map, then all the line edge, 
centre and width data is used to 
maintain the process. Higher level 
programs ensure that these turns are 
digitized without rounding or 
overswing at the apex. 
There are two situations which 
always require operator assistance or 
intervention . First , the line 
following may stop when all the 
continuation possibilities have been 
tried automatically and rejected. The 
operator is called upon to decide on 
the correct course and has all the 
FASTRAK aids available for 
guidance, instruction and 
manipulation . 
The second situation is that line 
following may be going ahead 
incorrectly. For instance, in a very 
high density contour area and where 
the lines are highly convoluted, the 
scan pattern may jump a line. In this 
case the operator stops the process, 
backtracks and forces the correction . 
80th these situations are dealt with 
more fully in the operations section . 

Point symbol 
and small feature 
digitizing 
Once 'point symbol ' is indicated by 
the operator, the scan pattern is 
automatically enlarged and the 
symbol shape information is 
recorded. A small routine then 
identifies, marks and records the 
centre (fig 5) . 

Fig 5 
Scan of point symbol wi th calcula ted cen tre 
point. 

If there is a very small feature or area 
of crowded symbols, the operator 
requests a close-up of the enclosing 
area. The scan is enlarged further 
and a facsimile of all the features 
within that area is shown on the 
close-up screen. The operator can 
then measure the points manually 
using the cross hairs cursor. 



3 Digitizing Operations 
Summary 
The operation of FASTRAK closely 
resembles that of a manual station, 
and is just as easy. With FASTRAK 
more attention is given to the 
preparation of the film negative from 
the source document, and much less 
work is needed in error checking, 
checkplots and editing. 
The sequence of digitizing is: 
1 Prepare and insert film negative. 

2 Initialize the digitizing program. 
3 Adjust to allow for contrast of 
negative and register to co-ordinate 
system. 
4 Select and code a feature. 
S Digitize the feature. 

The last two stages are then 
repeated to completion. 

Document 
preparation 
FASTRAK uses a film negative which 
is a photographic reduction of the 
original source document. The film 
negative is of standard A6 microfiche 
size (148 mm x 105 mm) and the 
image of the material to be digitized 

148 mm 

68 mm 

must lie within an area of 
96 mm x 68 mm of the frame as 
shown in fig 6. 

The original source document should 
be a positive (dark lines) on either 
paper or clear film . Lines must be of 
adequate contrast to produce sharp 
clear lines on the negative. Good 
quality hand-drawn originals can be 
used , but not dyeline prints. It is 
desi rable to separate interfering 
components, such as contours , 
drainage or culture into individual 
overlays. Colour separations may be 
used to achieve this. 

FASTRAK can detect and follow 
good contrast lines of 30 microns 
minimum width on the film negative. 
If the minimum line thickness on the 
original is 0.15 mm (0.006 inches) 
then the reduction factor must not 
exceed x5. Mixtures of line weights 
up to ten times the minimum can be 
digitized . 

The reduction factor defines the 
maximum size of the digitizing area 
as a multiple of the 96 mm x 68 mm 
frame. With a x 5 reduction, this size 
is 480 mm x 340 mm. The digitizing 
area must be defined by four corner 
points marked by intersections. The 

Film negative 
area 

105mm mm 

Fig 6 
Film negative holder. 

positions of these corner points 
must be known accurately. If they do 
not exist, they must be added as part 
of the document preparation. 

Originals larger than the digitizing 
area can be dealt with by 
sub-division. Corner points and 
boundaries have to be marked up 
and each area reduced . A flexible 
boundary can be used to minimize 
the number of intersections. The 
resulting data files are merged using 
the Cartographic Editor. 

The film should have an approximate 
optical density OD1 which ensures 
adequate contrast on a background 
suitable for the data acceptance 
'paint oul' technique. The 
photographic reduction factor need 
not be precise since the corner 
points are registered by direct 
measurement - see machine 
preparation . For a given factor, 
calibration coefficients have to be 
determined by measurement of a 
master grid, but these do not have to 
be redetermined for each job. 

Machine 
preparation 
The film negative is placed in the 
holder which is inserted in the optics 
unit. The projected image appears on 
the large display screen . Before any 
measurements are made, the signal 
detection threshold is set to a level 
suitable for the contrast of the 
negative. The system is initialized by 
reading the calibration coefficients 
and other parameters from file ,and 
the material to be digitized is 
registered to the required co-ordinate 
system by measuring the corner 
points. This establishes the scale 
and orientation and removes any 
dependence on the precision of the 
photographic reduction factor or on 
the alignment of the negative in the 
holder. 
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Digitization 
There are two stages in digitizing 
lines with FASTRAK: 
1 The MAIN loop , where a line is 
selected and classified. The 
conditions of digitization are also set 
at this point - whether data collected 
will be reversed on processing, 
whether it is a closed feature, the 
feature paint out conditions, and so 
on . Once these are completed , 
everything in the feature file is 
known except the line co-ordinates, 
and the process automatically moves 
to the second stage. 

2 The HELP loop. In this stage the 
line following is started, maintained 
and stopped . Irregularities which 
halt or divert progress are handled 
and a manual mode may be used if 
required . On acceptance of the 
feature, a paint out facility removes 
the feature from the screen and the 
process returns to the MAIN loop. 
The process is then recycled to 
completion . 

MAIN loop 
On entry to this stage a red or blue 
cross, the cursor, and a feature 
number is displayed on the main 
screen. The feature number is 

Fig 7 
View of main screen detail showing cursor 
and feature number located on selected 
feature. 

entered by the operator on the 
keyboard; otherwise it increments 
automatically each time a new 
feature is started. Then, if required , 
the operator may add commentary, 
which is associated with the feature, 
through the keyboard. The operator 
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selects a feature by placing the 
cursor at a suitable start pOint using 
the tracker ball. A convenient start 
point may be the centre of a feature . 
If so, rei inking the sections takes 
place automatically during data 
processing. 
The line characteristics are entered 
by using function buttons which 
define a straight or curved line, a 
pOint symbol and whether the 
feature is closed , like a hilltop 
contour. This action completes the 
feature and control information, and 
the process automatically moves to 
the HELP loop. 

HELP loop 
This stage is so called because the 
operator's assistance is required if 
the automatic process falters . 
With the cursor on the selected 
feature the GO button is pressed. A 
scan pattern is shown on the chosen 
line at the start pOint. If correct line 
following is started by pressing' GO a 
second time. The scan pattern will 
move rapidly along the feature to the 
end. On pushing the END button, 
the feature is accepted and the 
process returns to the MAIN loop for 
the selection of the next feature. 
If digitization does not start correctly 
as selected, the operator will 
reselect an alternative path. 
If the process halts, the operator can 
usually see the reason on the main 
screen and take appropriate action. 
In a dense area, use of the close-up 
screen may be necessary. 

Fig 8 
Process halt: highlighted track and present 
scan vector. 

Whenever there is a process halt, 
whether automatic or operator 
instigated (fig 8). the last segments 
of the line which is being digitized 
are highlighted . The operator then 
backtracks down the I ine to a 
satisfactory place and restarts' the 
process either automatically or with 
manual guidance to a suitable 
continuation point (fig 9). 

Fig 9 
Process halt: showing present position and 
continuation point. 

For point symbol digitization the 
cursor is placed over the desired 
point and GO is pressed. The area is 
scanned and the centre of the point 
is calculated . If required, the 
operator can enter a standard symbol 
code from his symbol tables during 
the feature classification in the 
MAIN loop. In either line following or 
point symbol digitizing the operator 
can insert points manually by using 
either the cursor on the main screen 
or the cross hairs on the close-up 
screen. Typical examples are line 
fade-outs, very small features 
(fig 10). and overlapping point 
symbols. 



: ig 10 
l ery smaff feature being manually measured 
"11th cross hairs on close-up screen. 

=;g 11 
:Jaint out of digitized area. Faint background 
narks show former contour lines . 

Feature 
acceptance 
On being satisfied that the feature is 
completely digitized , the operator 
will formally accept it by pushing the 
END button. The newly digitized line 
will then be painted out from the 
display on the large screen. This 
technique is unique to FASTRAK 
and it offers three important 
benefits : 

1 As the technique uses the newly 
acquired data, total paint out of the 
feature verifies the accuracy of 
digitization. 

2 It prevents duplication and 
omissions and provides a built-in 
progress check. 

3 As features are painted out, the 
remaining features become 
progressively clearer. 

FASTRAK 
digitizing 
sequence 
In summary, there is a very simple 
sequence when using FASTRAK for 
digitization. It consists of alternating 
between two stages , the MAIN loop 
and the HELP loop: 

MAIN loop 
Select feature 
Add coding 
Add commentary 
Enter feature characteristics 
The process moves automatically to 
the HELP loop. 

HELP loop 
Automatic line following 
Handle situations as necessary 
End of feature 
Accept digitization 
Feature paint out 
The process automatically returns to 
the MAIN loop. 

If all the required features have been 
digitized, then the session is 
completed by pushing the 
END OF FILE button. 

FASTRAK is a high throughput 
digitlzer. It combines the best of the 
manual system, operator selection 
and supervision, with the benefits of 
automation, fast line following of 
consistent accuracy, error handling 
and work progress monitoring. 
FASTRAK has the best of both 
worlds. 
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4 Data Processing 
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Summary 
Digital data produced by FASTRAK 
passes through three 
post-processing stages after the 
digitizing operation is completed. 
These stages convert the basic file, 
whose co-ordinates are in machine 
units and which may include various 
errors, into a plotter drive tape or a 
data base file in recognized units 
with acceptable error-free data and 
no extraneous information . 
The three stages perform co-ordinate 
transformation and error checks, 
editing and merging of files and 
reformatting the data into customer 
defined output formats . 

Feature coding 
FASTRAK is very comprehensive in 
its feature coding capability. At the 
lowest level, when the MAIN loop is 
entered and a feature is selected by 
the operator, the feature is allocated 
a number. This number is displayed 
alongside the operator's cursor. 
Subsequent features automatically 
have successive numbers. 

Internal Feature Format (lF F file) : showing 
Corner Point co-ordinates; Feature coding 
and type; representational information and 
the co-ordinate data of the feature . 

If required , the automatic numbering 
system can be overridden by the 
operator who can enter any number 
he wishes. This may be useful, for 
example, when working from 
predetermined feature lists. 

A feature may also be given an 
overlay code. This code is used to 
associate features together in 
groups. The last facility is the 
commentary. This is any 
alphanumeric information associated 
with a feature . It is entered into the 
feature file after the feature and 
overlay numbers have been 
allocated. This commentary is 
transmitted right through the 
process to the final output file. It 
may be used for such purposes as 
recording geologic data, boundary 
descriptors or generic data in land 
use and culture mapping. 

Co-ordinate 
transformation 
The data file produced in a digitizing 
session contains information in 
internal feature format in the 
co-ordinate system of the FASTRAK 
hardware. This information is first 
transformed to the co-ordinate 
system defined by the values inserted 
for the corner points, but remaining 
in the same format. In addition to 
registering the material to the 
co-ordinate system defined by the 
operator (customarily map space). 
the transformation removes any 
distortion introduced by the 
photographic reduction process. 
This is done by applying the 
calibration coefficients determined 
for the system. 
During this stage, various feature 
integrity checks are performed. 
Closed features are put in a 
prescribed order, if requested . 
Squaring operations and clipping 
to prescribed boundaries are 
performed. 
Statistical information concerning 
the data is optionally reported. 
Information available includes 
feature line lengths, number of 
features , feature number lists and 
number of points per feature. Other 
statistical information can be 
requested as part of the system 
integration package. 

Edit and merge 
The Cartographic Editor is a free 
standing suite of programs which 
can be used on either files generated 
by FASTRAK or those generated by 
alternative means, particularl y the 
manual digitizing table . 
Through the operator controls, any 
file may be addressed and drawn on 
the large screen. The file may then 
be edited on a fully interactive basis . 
The geometry of features can be 
changed by the insertion or deletion 
of data points. Features can be 
deleted , extended or merged. The 
graphical representation of any 
feature can be changed by setting 
line weight , linestyle or interpolation 
mode and the feature number, 
overlay code or feature commentary 
qan be interrogated or changed . If 
necessary, portions of the data can 
be 'w indowed' up to fill the whole 
screen. 
Within the editor there is a 
sophisticated search routine which 
enables specific segments of 
features in files to be captured very 
quickly. This search can account for 
considerable time loss in alternative 
cartographic editing systems. 
The editor may be used to merge 
data files . This facility may be 
required in the following situations : 
1 The source document exceeded 
the digitizing area and had to be 
sub-divided (see document 
preparation ). 
2 The job would not be done 
conveniently in one session for 
reasons of time scheduling . 
3 Material had to be added from 
another source or from another 
FASTRAK session. 
The editor can be used to display 
multiple data files and to perform 
merge operations on features spl it 
between data files. 
Proof plots of the results of editing 
may be obtained using the diazo 
hard copy facility. The high accuracy 
output program may be used to plot 
diazos. This program compensates 
for the distortion of a photographic 
enlarger and produces accurate proof 
plots to scale. This is essentially the 
inverse of the method used in 
calibrating the digitizing process. 



Data output 
The final stage of FASTRAK data 
processing produces the target 
output from an internal feature 
format file in the required 
co-ordinate system, with or without 
intervening editing. 
One type of final output is a plotter 
drive tape, for production plotting. 
Any form of sequential line drawing 
plotter can be supported readily. The 
overlay codes can be used to 
separate information into any form 
of overlay system, e.g. colour. 
An alternative output is a customer 
defined data base format. This is 
usually more complex than a plotter 
drive tape, if only because it will 
retain and make available the 
information held in the feature 
commentaries. Other information 
which can be derived for inclusion in 
a data base entry includes 
co-ordinate ranges, data point 
counts and origination information. 
The interface characteristics of the 
FASTRAK internal feature files have 
been carefully designed to facilitate 
the development and maintenance of 
efficient customer specified data 
formats and constructions. This 
inherent flexibility enables FASTRAK 
to fit into any cartographic 
production system. 

5 System Components 

Summary 
FASTRAK consists of three units: 
the optics unit, the operator console 
and the system computer, a 
DIGITAL PDP-11 . 
The optics unit contains the film 
negative of the source document, the 
optical and laser equipment and 
power components. The hard copy 
plotter is located in this unit. The 
operator console contains the 
displays, controls and interface 
electronics. 
The large screen shows the enlarged 
film negative and everything that 
happens to it. The smaller display 
shows either detail of the film 
negative or system information. 
Control of the processes is exercised 
through a small button keyboard, an 
alphanumeric keyboard and a tracker 
ball. 
The mini-computer is from the 
well-established DIGITAL PDP-11 
range , noted for performance and 
quality. 

FASTRAK requires a conventional 
laboratory-computer environment, 
power and cooling water. 

Optical system 
Reading Mode - Red Laser 
The beam from a small helium-neon 
laser is brought to a fine focus on 
the film negative of the source 
document after passing through a 
2-stage deflection system. The 
primary deflection system is 
interferometrically controlled. The 
secondary deflection system carries 
out very fast, small corrections for 
the inertia of the primary system and 
also produces the scan pattern 
needed for line following. 
As the beam crosses and recrosses 
the line on the film negative, 
appropriate signals from a 
red-sensitive photocell behind the 
negative are processed, and the raw 
line data is sent to the computer. 
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Fig 12 
Film negative schematic. 

Fig 13 
Optical system. 

Red reading beam 

Blue writ ing beam 

Beam 
switch 

Writing Mode - Blue Laser 

Deflection 
system 

The beam from an argon ion laser 
travels the same path as the red 
beam. The blue beam has three 
different functions: 
1. It can write on special recording 
film which overlays the film negative 
of the source document. This serves 
for painting out features once they 
have been captured, and 
also for drawing the data file 
of the map for checking and 
editing when the negative Operator 
has been removed. console 

2 The blue beam can be 
screen 

deflected directly to the large screen. 
There it can be used as a cursor, or 
for presenting required graphic or 
alphanumeric information in a 
refreshed display. In the digitizing 
modes, the operator can select either 
a red or blue refresh display. 

to 

3 Finally, in the hard copy mode, it 
draws on fiche size diazo film. 
The operator can call for any 

information on file to be plotted on 
this diazo film. On completion of 
drawing, the film is ejected for 
development and is automatically 
replaced by a new sheet. 
This complete operation typically 
takes a minute or two. 

Source Document and Display 
The source document is reduced to a 
negative film, showing clear lines on 
a dark background, mounted in a 
holder which is inserted in the optics 
unit. From there it is projected on 
the large screen at x l0 
magnification. 

The film negative is held firmly 
against the recording film by a 
clamping plate (fig 12) . This plate, 
which is called a zone plate also 
diffracts and focusses a sm~11 part of 
the red reading beam into the 
projection lens. In this way the 
operator can watch the progress of 
the reading probe on the negative 
image on the big screen. 

After feature capture, the line 
co-ordinate information is drawn by 
the blue writing beam on the 

Hard copy 
position 

Film 
negative 
holder 

Recording film 
cassette 

Red-sensitive 
photodetector • 

Diazo lilm 

Digitiz ing 
and 
display 
position 



recording film as a positive black 
image. Superimposing this growing 
positive image on the film negative 
is the technique of painting out. 
The operator has another display on 
which either the small details can be 
enlarged or the results of a scan 
pattern can be shown. The picture is 
a facsimile of the shape encountered 
by the scanning probe. 

Control system 
The mai n control system of 
FASTRAK governs the functions of 
the deflection system, the laser 
reading and writing beams, the 
initial processing of the probe 
encounter information and the 
operator interaction. 

Red Blue 
read write 
laser laser 

The line following local scan is 
produced by the scan pattern 
generator and is superimposed on 
the deflection system. It is also used 
in the elementary processing of the 
encounter signals. 

Beam switching and intensity 
control, provided by the digitally 
controlled modulator are used in 
changing read to write beams and in 
refresh display and hard copy 
plotting. 

The interactive control elements of 
the operator console are the tracker 
ball , a set of 16 programmed 
function buttons and a full 
alphanumeric keyboard . The tracker 
ball positions the digitizing probe or 
scan vector as the operator requires. 
The function buttons are 
programmed for the most frequent 
actions, as defined by the process 
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Electronic system schematic. 

The deflection system is a 
combination of a small fast analog 
correction mirror and a slower, 
highly accurate, digitally controlled 
mirror. This combination produces a 
very high resolution read/write 
system with excellent speed 
characteristics which, together, give 
very fast , high quality results in both 
digitizing and plotting. 

stage, and the alphanumeric 
keyboard gives the operator 
complete access to the digitizing 
programs and the results data. 
The film transports are operated 
automatically by the system as 
required or manually by the 
operator's switch. The recording film 
cassette holds up to 30 metres of 
film, enough for 200 frames, and the 
diazo cassette holds 20 standard A6 
sheets of diazo film. 

Computer 
The computer used in the FASTRAK 
system is of the DIGITAL PDP-11 
series. The configuration satisfies 
several major considerations in both 
hardware and software. 
The hardware configuration must 
contain a disc memory system of at 
least 10 megabytes in which reside 
all programs and data files; a direct 
memory access feature which 
transmits the scan encounter data 
into the computer; a hardware 
floating point processor for 
digitizing and conversion arithmetic 
(a firmware device is not adequate) ; 
and finally a memory capacity of at 
least 64K words to provide sufficient 
fast access workspace for concurrent 
digitizing and processing. 
The minimum software requirement 
is the DIGITAL RSX 11-M operating 
system with Fortran 4 Plus as a high 
level language. This complement 
provides sufficient facilities for the 
normal computer functions, control 
and servicing of the FASTRAK 
digitizing needs and the overall data 
processing requirements. 
The standard software, which is 
provided , includes a line following 
program and several data processing 
programs. These programs use a 
library of Fortran callable routines 
which control digitizing, provide the 
interface to the feature files and 
access the custom-built output and 
formatting procedures. This library 
provides all the facilities which will 
enable special-purpose programs to 
be written easily. This construction 
is aimed specifically at efficient and 
effective systems integration. 

Laser-Scan 
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Construction, 
Installation 
andService 
FASTRAK is manufactured to 
stringent standards throughout and 
full quality assurance techl1iques are 
applied . This ensures that all parts 
are of a high quality, offering the 
user a guaranteed performance. 
The optics unit has all its 
components mounted on a heavy 
welded steel frame, designed for 
rigidity, which is supported by 
substantial anti-vibrationpads. Well 
finished steel panels enclose the 
optical components, laser light 
sources and high intensity light 
paths. 
Indiscriminate use of lasers can be 
dangerous. Care is taken in the 
construction of FASTRAK to prevent 
the emission of any harmful laser 
radiat ion by the extensive use of 
panel and system interlocks. As 
additional protection , the main 
writing laser is separately 
interlocked both electrically and 
mechanically. Full international 
safety notices and labels are applied 
throughout the equipment and the 
documentation of the system. 

FASTRAK requires a reasonably 
stable temperature (20 ± 2°C 
recommended) and a dust-free 
environment. For satisfactory 
installations, a treated or covered 
concrete floor (4.5 m x 5 m) is 
recommended . Suspended or cavity 
floors, which are commonly found in 
computer rooms, are not suitable 
unless adapted . 
The three-phase electrical supplies 
needed for FASTRAK can be any of 
the internationally recognized 
standards. In common with other 
computer equipment, it is not 
susceptible to normal mains 
interference with the exception of 
that created by heavy electrical 
machinery. 
The equipment needs a modest 
supply of cooling water to the main 
laser. This can be provided on either 
a closed loop or open loop basis. 
Laser-Scan wi 11 be pleased to advise 
on any aspect of environment or 
installation detail. 
As with all computer based 
equipment which is intended for 
productive use, Laser-Scan 
recommend the negotiation of a 
maintenance agreement at the time 
of installation of the equipment. This 
will then ensure high standards of 
performance and availability during 
its economic life. 

Laser-Scan 
Laser·Scan Limited 

Cambridge S'cience Park, Milton Road 
Cambridge , CB4 4BH . England 

Laser-Scan 
publications 
From time to time Laser-Scan 
publish presentation texts , 
application notes, commercial 
brochures and publicity information. 
Associated with this brochure, the 
following publications give 
additional information: 
LSIFASI27811 
FASTRAK General Description 
LSIGENI27812 
HRDIFASTRAK Specifications 
LSIGENI27813 
HRDIFASTRAK Computer 
Configurations 
LSIFASI27813 
HRDIFASTRAK System Integration 
LSIHRDI27811 
HRDIFASTRAK Cartographic Editing 
System 
For your copy please contact 
Laser-Scan at 
Cambridge SCience Park 
Milton Road 
Cambridge CB4 4BH 
England 

Telephone Cambridge (0223) 69872 J 
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