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Laser-Scan's cartographic editing 
system exploits the unique high 
resolution large screen and drawing 
capability of FASTRAK or HRD-1 to 
provide effective and efficient editing 
of cartographic and other graphical 
data. The system may be used solely 
as an ed itor or as part of the 
Laser-Scan FASTRAK automatic 
line following digitizing system. The 
data input format is extremely 
flexible, capable of accepting inputs 
from the FASTRAK digitizer, manual 
digitizer tables, stereoplotters or 
existing data bases . Similar 
flexibility ex ists for the output of 
results. 

Key features of the system are: 

• very large screen (1.0 m X 0.7 m) 

• flex ible 1/0 formats 
• data types including line strings, 
curves , arcs , symbols, text 

• flexible symbol libraries for one 
point, two point and function 
symbols 

• full range of line weights and 
linestyles 

• facilities for feature merging and 
edgematching 

• attention to security and recovery 
• feature coding and selectivity 
• special data organization for fast 
interactive search 

• very fast proof plots directly on 
microfilm and by photographic 
enlargement to scale 
The system uses the well-established 
POP 11 computer (11 /34 upwards) 
and is implemented in Fortran under 
the RSX-11 M operating system. 

Editing 
techniques 
The HRD-1 is a very large storage 
display. Data files for editing are 
read in from disc or magnetic tape 
and drawn in stored mode on the 
HRD-1 screen. Lines appear dark on 
an orange background. During this 
initialization phase the data is sorted 
into workspace format and scaled 
so that the map fills the screen. 
Subsequently, any rectangular area 
can be selected and scaled up to 
screen size by use of the windowing 
facility. 

The operator uses a cursor 
controlled by a tracker ball to select 
graphical items and to indicate 
positions. The workspace format 
ensures that items close to the most 
recently registered cursor position 
are instantly available and that any 
other item can be found within two 
or three seconds, even in a very large 
file (say 100,000 points). Editing 
operations can use either the precise 
existing data points, or points 
indicated with the cursor, or points 
created by geometrical construction. 

A refresh (non-stored) mode is used 
for positive identification of 
selected items in editing operations. 
It is also used for graphical 
constructions with vectors and 
characters. 

Drawn items are deleted or 
subtractivel y modified by 'scrubbing ' 
lines and overprinting texts . These 
deletions remain until a current 
picture is requested, when the 
screen is cleared and the picture 
redrawn. Before this stage, deleted 
items can be recovered, allowing 
reversal of mistakes. 

The operator communicates with the 
system using the tracker ball, 
function buttons and alphanumeric 
keyboard. Function buttons are used 
for frequently occurring operations 
and the keyboard used for general 
commands. 

Data 
formats 
Input data files , and the results of 
editing , are in a feature code format 
in which each item has a feature 
code and co-ordinate data, w ith text 
data if required. In addition to the 
feature code, a feature number may 
be given. Co-ordinates are in 
rectangular (x ,Y) pairs, each of seven 
decimal digits, and a height value (z) 
can also be included. Text data is a 
string of character codes. 

All data files are interpreted by 
reference to a selected Legenda table 
where the feature code entry defines 
all the characteristics of the item in 
hand. 

Legenda tables 
A Legenda table is designed by the 
customer to give coded definitions 
of all the graphical items or 
representations he may use. If 
several cartographic styles are in 
use, as for large scale and small 
scale mapping , then several separate 
Legendas may be stored within the 
one system . Any Legenda table may 
be assembled, modified or recoded 
by the user on an interactive basis 
using the Legenda generator without 
recourse to specialist services. 

The feature coded definitions cover 
item types, sizes and any drawing 
instructions which complete the 
graphical representation of the item. 
The types of item that can be 
displayed and edited are as follows: 
• Line strings. Any set of data 
points can be joined by straight lines 
• Curves. Any set of data points 
can be joined by a third order curve 
passing through the data points. 
Alternative interpolation schemes are 
available and give different shape 
characteristics 
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• Arcs . A circular arc is defined by 
centre point, start point and end 
point or by a circumference point, 
start poi nt and end poi nt. Fu 11 
circles are defined by radius and 
centre, or by circumference and 
centre points 

• Text. Character strings are 
defined by character codes and by 
start point and , optionally, angle. 
Fixed texts for use as feature labels 
may also be coded. This facility 
reduces the amount of input data 
and makes replacement or 
suppression of a particular fixed text 
very simple. Text may be upright or 
italicized, and a choice of fonts is 
available 

• Symbols. The shape of a symbol 
is defined in the Legenda table . The 
customer may define fixed shape 
symbols, where only size and 
orientation need specifying, or 
function symbols. The general form 
of a function symbol is defined , but 
it requires additional input values to 
define the final shape, e.g. roadside 
verge, length and width 
A range of sizes of text and symbols 
is available and also a range of 
graphical representations of line 
weight or linestyle for lines, curves 
and arcs. Line weight is defined by 
thickness and linestyle can be 
dotted, dashed or chained. Software 
generated linestyles can also be 
specified . Symbols, or any graphical 
notation, can be inserted along the 
line giving such 'fancy' effects as 
special area boundary lines or 
alternating side ticks for power lines. 

Editing 
operations 
Editing proceeds at the display 
screen by a sequence of operations. 
The operator specifies the next 
operation by depressing a function 
button or typing a command in a 
concise command language. 
Function buttons can be labelled as 
an aide-memoire. In general, the 
operation involves one or more 
items or data points within items, 
which are the arguments of the 
command . Whole items are 
identified by the FIND operation 
which discovers and highlights the 
item nearest the cursor. In dense 
areas the item found may not be the 
one intended so NEXT is used to 
examine alternatives. Whole item 
deletion is achieved by FIND and 
DELETE. 

Individual data points within an item 
can be precisely identified by 
function buttons stepping the cursor 
through the data points. Certain 
intermediate points (e.g. midpoints) 
can be mathematically constructed, 
and any intermediate point can be 
selected 'by eye' as the cursor can be 
constrained to move along an item 
under control of the tracker ball. 
Data poi nts can also be located 
precisely at the intersection of two 
items. USing these facilities, any 
arbitrary portion of an item can be 
deleted or replaced. 

New items of any type can be 
constructed at the screen, the points 
necessary to defi ne them bei ng 
taken from existing features, or input 
using the cursor , or created by 
geometric construction. 
Constructions include parallel lines, 
perpendicular lines and fillets to join 
lines. A squaring operation can be 
applied to polygons, with prescribed 
or computed direction. Whole items 
can be copied or shifted . 

The geometry of items can be 
modif ied by changing the position of 
data points or by extending one item 
to meet another. A wide range of 
facilities is provided for merging 
items. Two items separated by a 
small gap , say two parts of the same 
feature in two adjacent 
stereo-models, can be joined by a 
single command. JOIN also adjusts 
the end points in cases of small 
overlaps. Alternatively, two parts of 
the same feature on adjacent sheets 
can be tied together so that they 
remain separate but agree precisely 
at the boundary. 

Feature and overlay codes can be 
interrogated and changed. The 
display can be limited to selected 
codes so that only certain classes of 
items (say contours and drainage) 
are displayed at a time. In this way, 
overlays can be constructed. 

Overall system 
operations 
The operator usually starts a session 
with a marked-up proof plot, which 
may be an enlargement of a diazo 
microfilm produced by the system. 
The editor program draws the 
selected data file or files referring to 
a Legenda file . The job proceeds , 
with some use of the windowing 
facility and a redrawing operation 
whenever the screen is cluttered by 
excessive deletions. Between 
redraws, mistaken deletions can be 
recovered . 

At the end of the session the data is 
output in feature code format to a 
new file . The original data files are 
preserved until explicitly deleted. If 
the work is to spread over more than 
one session, the data can be 
preserved in works pace format to 
reduce initialization time in the next 
session . As an alternative, output 
may be created as a plotter drive 
tape. For proof plot purposes, the 



whole map or any portion of it may 
be plotted directly in a matter of a 
few minutes on fiche sized microfilm 
(105 mm x 148 mm) . This output may 
be used directly with a viewer or 
photographically enlarged to scale. 
For plans and utility mapping this 
form of output can be completely 
adequate and no other plotting 
capability is necessary. 

The interactive facilities and 
powerfu I software of the Laser-Scan 
cartographic editing system allow 
the modification and updating of 
maps and plans to proceed speedily 
and efficiently using the unique 
large screen of the HRD-1, the only 
interactive display system permitting 
display of maps at full size without 
loss of reso lution . 
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