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Chapter 1

Introduction

This document sets out how to convert scanned images of line-maps to ESRI coverages.
Map coverages for a Local Governemtn Authority (LGA) are then joined together to provide
asingle “shire coverage” map. The process to do this has several stages, many steps of which
are automated via shell scripts and Arcinfo macros:

e STAGE 1

Create the directory structure in which all the work will be done.

e STAGE 2

make a list of uniquely-numbered tic points corresponding to the corners of the
LGA’s map tiles;

for each LGA, set up coverages defining the bounding boxes of the map tiles it
covers or overlaps, and give them the tics created in the previous step;

convert the coverages to projections corresponding to those used by the maps
(AMG Zones 55 and 56, mostly);

e STAGE 3

thin each scanned image to single-pixel wide lines (as far as is possible);
convert each thinned image (raster data) to a coverage (vector data);

e STAGE 4

attribute each coverage;

add georeferencing tics to the coverage, giving them IDs to match the tics for its
map box coverage created in the previous stage;

check the coverage against the thinned raster image;

georeference the coverage by transforming it to its map box coverage;
impose the map box on the ALC coverage;

manually check and edit the clipped coverage;

e STAGE 5



— join all the attributed, georeferenced, clipped and checked coverages for a single
LGA into a final “shire coverage” map.

e STAGE 6

— compile the metadata statement.

To help make coverages and get information about map tiles, | have written a number
of scripts and created a number of data files, all of which can be found in /d8/scripts/. The
scripts are presented in the Appendix, along with examples of their use.

1.1 Two approaches to the project

I have considered two approaches to georeferencing and cleaning up the data:

1. leave the original scanned map images “as is’, produce the vector coverages, and check
one against the other; then georeference the vector coverags.

2. georeference the original map images (e.g., in ArcIinfo’s GRID extension, register and
rectify the images), and from them produce georeferenced thinned raster images and
vector coverages.

| have decided to take the first approach. It has the disadvantage that once vector coverages
have been georeferenced, they cannot be compared directly against the original images, but
they can be back-transformed for comparison. Checking has to be done before georeferenc-
ing takes place. On the other hand, you don’t have to go through the register/rectify steps.

1.2 A worked example

This section contains a complete record of my workings to process the first map for a shire
(the map sheet Bonbal a for the shire of the same name). The usage of all the AML macros
is fully described in subsequent chapters. The macros themselves are listed in the Appendix.
This is a refined version of what | actually did for this particular map sheet, one | arrived at
after | had converted five map sheets.

1. cdtodirectory / d8/ canri/fi nal

2. nkdi r bonbal a

3. cd todirectory / d8/ canri / wor k

4. There are two short AML macros in this directory: copt . am and c2f . am .

(@) Youmusteditcopt . am and setthe variable, i ndi r, to name what will be the
source directory for the thinned images, in this case
/ d8/ canri/thinnedtifs/bonbal a.

(b) Similarly, you must edit c2f . aml and set the variable, out di r, to name the
final directory where the completed coverages will be put, in this case
/ d8/ canri/final/bonbal a.



5.

10.
11.

nkdi r bonbal a
cd bonbal a

Make the AML macros to create the coverages for the map boxes and the over-size
boxes:

/ d8/ scri pt s/ | ga- mapboxes. sh bonbal a

/ d8/ scri pt s/ | ga- mapbi gboxes. sh bonbal a

Make the box coverages, and tidy up, too (remember, you may have to edit do- pr oj ect x
and do- pr oj ect y to correct the AMG zone for some maps):

arc
cw .

& un nmakebox

& un ../project-xll 55
& un do- proj ectx

& un Kkill-xIlI

& un makebi gbox

& un ../project-yll 55
& un do- projecty

&un kill-yll

q
rm do- proj ect x. am do-projecty.am nakebox.anml makebi gbox. amnl

cdto/d8/ canri/thinnedtifs/bonbal a.

. Convert thinned TIF images to grids. To convert asingle TIF image (bonbal a01. ti f)

to a coverage (bonbal a):

arc
& un ../t2v-one bonbal a0l bonbal a

q

To convert all TIF images at once:

arc
& un ../ conv2vect or

q

cd backto/ d8/ canri / wor k/ bonbal a/ .

Copy the vectorised coverage to this workspace, and give it a conveniently short name:

arc
& un ../copt bonbal a
rename bonbal a bonb01

q



12.

13.

14.

15.

16.

17.

18.

Use ArcEdit (or ArcTools) to position the tic marks correctly on the new coverage.
Save the coverage. Check the location of all four tic marks. Exit ArcEdit. At this stage,
I would advise you to make no other changes to the coverage—don’t start correcting
errors in the topology.

Copy this coverage with the correct tics to the f i nal directory,
/ d8/ canri/final/bonbal a/.

arc
& un ../ c2f bonb01l

q

Clip off the map legend, etc., using the over-size map box:
cd ..
Editcl i pof f. am to specify the coverages you will use :
unclipped (input) : bonb01
amgbigbox (input) : bonbal a25y55
bighox (temporary) : bonbi gbox
clipped (output) : bonmb02
The ‘bigbox’ coverage is deleted by this macro at its end (though you can comment
out the kill line if you want to keep it).

Now run cl i pof f. aml , and then extract the dangling lines from the resulting cov-
erage:

cd bonbal a

arc

& un ../clipoff

/* Inspect the errors of the transformation. They ought
/* to be better than 0.01.

& un ../dangl e-extract bonb02 bonb02dang

q

Inspect for dangles. ArcEdit or use ArcTools to fix up any problems. Save edits to a
new coverage, bonb03, and re-build it:

bui | d bonb03 poly
bui | d bonb03 Iine

Check dangles again (extract them, view them, fix up remaining any errors):

arc
& un ../dangl e-extract bonb03 bonb03dang

q

Before you proceed to the next step, you must be happy that you have incorporated
all the lines in the coverage, and that its topology is sound and correct. There will
still be dangling lines left, namely the numerals written on the map that denote the
land class. There may also be map annotations such as BOVBALA TOANSHI P or
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19.

20.

21.

22.

23.

BASALTI C | NFLUENCE. You may want to delete these now because the holes in
letters such as A, B, O, and P form polygons which you will later have to delete (along
with their labels points)

Really, the only dangling lines left must be ones you can delete in a single, automatic,
global operation later on.

Remember! You must have built the coverage as pol y and as | i ne:

bui | d bonb03 poly
bui | d bonb03 Iine

Once you are happy with the topology of this coverage and its remaining dangling
lines, keep this coverage, and work on a copy of it:

arc
copy bonmb03 bonb04

q

Now create labels and add items to the copy’s PAT table:

arc
& un ../ addl abel s bonb04
& un ../ additens bonb04

q

Identify unlabelled polygons, and add their correct labels. For a coverage with many
polygons, this is one of the most time-consuming steps of the whole process. | do
it in ArcTools.

You can add annotations to a polygon in the AGTEXT field. For example, you could
add a town’s name as well as labelling the polygon 9. With forest shown as PRI VATE
PLANTATI ON, | have labelled it as 7 but put PRIV PLANT in the Ag Text field.
You might also want to select all polygons lablled, e.g., SI GNI FI CANT BASALTI C
| NFLUENCE, as, say, SBI , in the AGTEXT field.

Check that all the polygons (that ought to be labelled) are labelled. List the attribute
statistics to screen, and see how many have an AGNUMof 0 or 99:

arc
& un ../stats-mke bonb04

q

Correct any errors or fix up any missing labels. Here, I do it using t abl es though
you could use ArcEdit:

arc
tabl es

sel ect bonb04. pat

resel ( bonmb04# >= 3 and bonb04# <= 7 ) or bonb04# = 9
calc agnum= 4



24.

25.

26.

27.

28.

29.

nsel
resel bonb04# = 14
calc agnum= 5

q

Once | am confident that all polygons are correctly closed and labelled, I copy this
coverage to the f i nal directory:

arc
& un ../ c2f bonb04

q

Next, | delete all the dangles:

arc
& un ../ dangl e-del ete bonb04 bonb05

q

Now this coverage has to be georeferenced and have the map box imposed on it
cd ..
Edit the AML macro, geor ef . aml , and specify the right coverages:

amgbox (existing) bonbal a25x55

unref (existing) bonmb05

newbox (new) bonmbbox
georef (new) bonbg06
georefel (new) bonbg07

Then run it:

cd bonbal a

arc

& un ../ georef

q

Note the transform errors—they should be about the size of a pixel (4 to 5 metres).

Check the georeferenced coverage thoroughly to find any unlabelled polygons, espe-
cially adjacent to the new, imposed map box boundary. Assuming the previous step
created the coverage brmbvgO07, it helps to check its statistics:

arc
& un ../ stats-mke bonbg07

q

Correct any errors or fix up any missing labels.

You should now have a completed map sheet coverage with the correct boundary,
no dangles, and all polygons labelled correctly.

When you’re happy that this is so, copy the coverage to the f i nal directory:

9



30.

31.

arc
& un ../c2f bonbg07

q

You might want to produce a coverage dissolved on the attribute items:

arc
di ssol ve bonbg07 bonbg08 #ALL POLY

q

You may want to check this coverage against the original TIF image. To do this, you
must back-transform the coverage to be in scanner coordinates. It is complicated to do
this exactly but, assuming the forward transformation for the georeference was of high
quality, you can do it very well using the AML macro, back-trans. am . Edit it
and specify the right coverages:

initialcov (existing) bonb01  itsticsmust bein their correct places.

georef (existing) bonbg07

checkcover (new)  bonmbuO1

Then run it;

arc

& un ../ back-trans
q

Note the transform errors—they should be about the size of a pixel in scanner coordi-
nates (0.01 inches).

View the checkcover (here, borbu01) against the original TIF image,
/ d8/ canri/scannedti f s/ bonbal a/ bonbal a. tif.

10



Chapter 2
STAGE 1

2.1 Set up directory structure

All the work is done within a single directory, /d8/canri/. This has four main sub-directories:
e Scanned TIFF image files, scannedti f s;
e Thinned TIFF image files, t hi nnedti fs;
e Work area, wor k;
e Final sets of files, f i nal .

Within each of these directories, a separate sub-directory is created for each LGA, as listed
in the table below. Information about the TIFF image files is put in the directory
scannedtifs/tiffinfofiles.

bombala mulwaree
cessnock muswellbrook
cooma_monaro rylstone
crookwell scone

dungog singleton
gunning snowyriver
hunter_region  sydney_basin
merriwa tumbarumba
murrurundi yarrowlumla

Table 2.1: LGAs with Agricultural Land Classification data to be converted

11



Chapter 3
STAGE 2

3.1 Make a coverage of uniquely-numbered tic points corresponding to
the corners of the LGA’s map tiles

You can create the AML code to generate a tic coverage for an LGA using this command,
though it only produce data for 1:25,000 and 1:50,000 map tiles:

| ga- coords2tics. sh <LGA- NAME>

This example shows how you can make an AML script (maketics.aml) to generate all the tics
for Bombala shire:

| ga- coords2tics. sh bonbal a > nmaketics. anl

Once you have made the AML script, just run it in the correct workspace, where it will create

the tic coverage t i cbonbal al | ,i.e., the coverage’s name is the name of the LGA with the

prefix t i ¢ and the suffix | | (denote that the coverage is in latitude/longitude coordinates).
The script Iga-coords2tics.sh calls two scripts:

e /d8/scripts/lga-map25coords.sh, and

e /d8/scripts/lga-map50coords.sh,

which, in turn, call other scripts (tile25k-coords.sh, tile50k-coords.sh, shire25find.sh, and
shire50find.sh).

3.2 Make map box coverages

3.2.1 Whenthe LGA is covered either by 1:25,000 maps only or by 1:50,000
maps only

In this step, coverages are created which define the bounding boxes of the map tiles which
an LGA covers or overlaps. This is simply done in two steps. First, the shell script, Iga-
mapboxes.sh, creates an AML macro, makebox.aml, in the current directory. The map box
coverages are made by running this macro in Arcinfo. The shell script’s usage is:

| ga- mapboxes. sh <LGA- NAME>

For example, Iga-mapboxes.sh bombala, followed by running makebox.aml in Arcinfo to
make the box coverages.

Because the map boxes are defined in lat/long coordinates (and on the AGD66 datum),
the coverages this procedure makes are also in lat/longs on the AGD66 datum.
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3.2.2 When the LGA is covered by both 1:25,000 maps and 1:50,000 maps

Some LGAs are covered by a maps at the two scales, e.g., Bombala and Crookwell shires.
In this case, two 1:25,000 maps may abut a single side of a 1:50,000 map. The three maps
match exactly along the edge when the map boxes are defined just by their corners and in
geographics. The edges are, of course, just formed by drawing a straight line between cor-
ners. Now a corner of each 1:25,000 map falls at the exact centre point of the corresponding
edge of the 1:50,000 map. Hence these edges coincide.

When the boxes are individually projected to AMGs, then the edges of the 1:25,000 map
boxes do not coincide with the edge of the 1:50,000 map box. This is because the projection
only affects the corner points, and the edges are now formed by straight lines joining the
corners in AMG coordinate space.

In this project, paper maps represent the projected data in AMG coordinates. The bound-
ing box for a map consists of straight lines in AMG coordinate space. But these straight lines
do not project to straight lines in geographics (latitude/longitude) space. Thus although the
bounding box has its corners at “nice” latitude/longitude coordinates (whole, half or quarter
degrees), its sides do not coincide the corresponding lines of latitude and longitude.

Hence, when the map boxes are defined by just their four corner points in geographics,
they fit together seamlessly. But when they are projected to an AMG zone, there will be
a gap between the box for the 1:50,000 map and those for the 1:25,000 maps. Try it and
see! The degree of mismatch is small and falls within the accuracy limits associated with
that scale of mapping. Nevertheless, it is troublesome as it introduces slivers when the map
boxes are joined together.

It is easy to get around this problem by introducing points exactly at the middle of the
edges of a 1:50,000 map box when it is defined by its four corners’ lat/long coordinates.
These new points coincide with corners of 1:25,000 maps. Of course, this procedure con-
structs an (irrregular) octagon as the map’s boundary.

A shell script, Ilga-mapoctag.sh, creates an AML macro, makebox.aml, in the current
directory. When it is run in Arcinfo, it makes boxes for the 1:25,000 map sheets for an LGA,
and octagons for the 1:50,000 map sheets. The shell script’s usage is:

| ga- mapoct ag. sh <LGA- NAVE>

For example, Iga-mapboxs.sh crookwel, followed by running makebox.aml in Arcinfo to
make the coverages.

The script is not clever—it introduces mid-points in all the edges of all the 1:50,000 map.
I manually edit out the points that are not needed, i.e., the ones in sides not abutting 1:25,000
maps. This is a bit tedious but it makes joining the ALC maps together later one really
simple, as there are no slivers to be edited out.

It is wise to check that you have created a seamless map-box coverage for the LGA—see
3.4 below about how I do this.

3.2.3 Adding LGA tics

If you want, you can impose a consistent set of tics on all the map boxes (rather than have
their tics numbered 1 to 4 in each). A script, make-add-tics.sh (see Appendix A.10.2),
generates the AML code. You just run the script in the workspace where your coverages are.
The script, as written, makes two assumptions:

1. there is a whole-of-shire tic coverage whose name is of the form tic*Il;

13



2. all the coverages you want to impose the tics on have names ending in *Il.
You can change these conditions quite easily—see the code. The usage of the code is simply:
make- add-ti cs. sh <LGA- NAME>

For example, make-add-tics.sh bombala assumes there is a coverage containing the tics for
the whole shire called ticbombalall, and creates AML code like the following:

gener at e bukal on25x|
copytics ticbonbal al
q

gener at e candel 025xI
copytics ticbonbal al
q

gener ate tonbong50x|
copytics ticbonbal al

q
You just capture the output of this command to file, as an AML macro,and run this in Arclnfo.

3.3 Convert map boxes to AMG projection

Since the original maps are in AMG projections, it is necessary to project the map boxes and
tic coverages to the maps’ native projection.

An AML macro, project-xll.aml (see Appendix A.11.1), can be run to create another
AML which will do the projection. The reason for this two stage process is that some LGAS
overlap two AMG zones. project-xll.aml creates the Arcinfo commands to project to just one
zone, storing the commands in the file do-projectx.aml. You can edit this file to change the
zone for whichever coverages you need to. The usage of project-xll.aml is:

& un project-xll <ang-zone-nunber>

where <amg-zone-number> must be 54, 55, or 56 (the only zones relevant to us). project-
xll.aml is set up to re-project all coverages whose names end in xlI, but you can easily change
this. You can also change the name of the output AML file from do-projectx.aml. Read the
AML macro.

Once you have finished with the original lat/long map box coverages, you can delete
them. (You can always re-create them quickly by running the makebox.aml macro again.)
The AML macro, kill-xll.aml (see Appendix A.11.2), will kill all coverages whose names
end in xIl in the current workspace. You can change the letters the coverages end in quite
simply—see the code in the Appendix—or use kill-tail.aml (see Appendix A.11.2).

3.4 Checking map box coverage for an LGA

After you have created the map box coverages in AMG projections, it is wise to check they
fit together seamlessly. Assuming you have used the procedure described in the previous
sections for making the map boxes, then the box coverages will be the only files/directories in
the current directory which end in the characters 25x55 or 50x55. These three commands
will generate an ArcInfo macro which makes one coverages showing all the map boxes joined
together. Run them, then run j oi nem ani in Arcinfo.

14



echo mapjoin |lgatiles POLY FEATURES > joi nem ani
I's -d *25x55 *50x55 >> joi nem am |
echo END >> j oi nem am

Once you have made the coverage, here called | gat i | es, display it in ArcView. Look at
its table of attributes, and sort into ascending order by area. If there are any sliver polygons,
they’ll be at the top of the list and obvious by their areas’ smallness.
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Chapter 4

STAGE 3—Raster to Vector Conversion

4.1 Installing and checking the TIFF images

The TIFF image files for an LGA’s maps are copied from CDROM to the corresponding
subdirectory inscannedti f s.

The TIFF header information in all the files in one LGA’s subdirectory were checked to
make sure they were consistent. This was done in two stages. First, the information from the
TIFF files for an LGA was listed to a single file. Secondly, this file was processed to present
the information so any discrepancies could be spotted easily.

4.1.1 Listing TIFF header information

Change directory to scannedt i f s. In this directory, there is a script make-tiffdir-info.sh
(see Appendix A.5.1). To make a list of the header information for every TIFF image in an
LGA’s directory, run

make-tiffdir-info.sh <l ga-directory-nane>

which will create an output file <lga-directory-name> tiffinfo. For example, make-tiffdir-
info.sh bombala creates bombala.tiffinfo, containing the information for all 18 TIFF images
for the Bombala LGA. | move all the generated tiffinfo files into the sub-directory tiffinfofiles.

(This script lists the TIFF header information using a program, tiffinfo, which comes as
part of the free libtiff library, available on the WWW. tiffinfo has been installed into the usual
location on a Sun Solaris system (/ust/local/bin/).)

4.1.2 Checking TIFF header information is consistent

Because | had to write my own thinning program (see Section 4.2 below), | had to check
that all the TIFF images had essentially the same format, as | only programmed limited TIFF
read/write functionality to handle the TIFF files | was faced with. This subsection describes
how I did the checking.

A simple script, check-tifs.sh (see Appendix A.5.2), was written to list each type of TIFF
tag information from the tiffinfo files. Once you have generated the .tiffinfo file for an LGA,
and stored it in the directory tiffinfofiles, you can present the information conveniently using
this script by running

check-tifs.sh <l ga-directory-nane>
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which lists information for all the TIFF images for that LGA to the screen. You can capture
this to file and inspect it at your leisure, or pipe it through the more command; continuing
the previous example,

check-tifs.sh bonbala | nore

Here is a cut-down version of the output for Bombala, bombala.tiffinfo. Under each TIFF
tag heading like Subfile Type or Resolution, you should get a line for each image. This listing
shows two entries under each tag heading. In actuality, there are 18 entries, one for each of
the 18 TIFF files. You can simply scan this output to see if there are any differences between
the files—the only ones I have found were related to image size, under the tag Image Width
where the widths and lengths can differ.

tiffinfofil es/bonbal a

Subfile Type
Subfile Type: (0 = 0x0)
Subfile Type: (0 = 0x0)

| mrage Wdth
| rage Wdth: 4944 | mage Length: 5566
| mage Wdth: 4944 |Inmage Length: 5534

Resol uti on
Resol ution: 150, 150 pixels/inch
Resol ution: 150, 150 pixels/inch

Bi t s/ Sanpl e
Bits/ Sanple: 1
Bits/Sanple: 1

Conpr essi on Schene
Conpr essi on Schene: none
Conpr essi on Schene: none

Phot onetric Int
Photonetric Interpretation: mn-is-black
Photonetric Interpretation: mn-is-black

Thr eshol di ng
Threshol di ng: bilevel art scan
Threshol di ng: bilevel art scan

Fill Order
FillOrder: msb-to-1sb
FillOrder: nsb-to-Isb

Oientation
Oientation: row O top, col O |Ihs
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Oientation: row O top, col O |hs

Sanpl es/ Pi xel
Sanpl es/Pixel: 1
Sanpl es/ Pixel: 1

Rows/ Strip
Rows/ Strip: 512
Rows/ Strip: 512

M n Sanpl e
Mn Sample Value: O
Mn Sample Value: O
Max Sanpl e
Max Sanple Value: 1

Max Sanple Value: 1

Pl anar Config
Pl anar Configuration: single inage plane
Pl anar Configuration: single inage plane

4.2 Thin the scanned images

It is necessary to thin each scanned image to single-pixel wide lines (as far as is possible). |
did not have thinning done at the time of scanning as | wished to have the original scanned
images available. Unfortunately, Arcinfo’s “thinning” function (thin) in its GRID extension
is very poor. Its use is difficult as the help file does not say what ESRI mean by the object’s
“maximum thickness”. When used according to the advice in the help file, it does dreadful
things to the numerals on the maps which indicate a polygon’s land class. For example, it
reduces a “3” to a straight-ish line in places, and even breaks open the loop in a “4”. Given
these problems, which | discovered some time back, | decided to write my own thinnning
algorithm. There are lots described in the literature, and | selected an iterative morphological
method as it is easy to understand; implementing it efficiently was another matter.

I also found that ArclInfo’s gridline function did not work well with my thinned images. |
therefore made a copy of the thinning program and modified it to remove remaining ‘corner’
pixels. gridline worked correctly on the “‘corner-removed’ images. ESRI Australia also pro-
vided a work-around which involved using thin on my thinned images in a way inconsistent
with their help file’s advice.

The script, do_thin.sh, produces the thinned, corner-removed images as TIFF files, plac-
ing them in the thinnedtifs sub-directory. It processes all the images | had copied to disk at
the time. It is listed in Appendix A.6.

4.3 Convert thinned images to vector coverages

Once the thinned images have been produced, vector linework must be created from them. |
did this using ArclInfo’s gridline function and partially automated the procedure as two AML
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macros, conv2vector.aml and t2v-one.aml, the code for which is listed in Appendix A.7.1
and A.7.2. At present, you have to edit this file and specify which LGA you are interested
in through the variable thisw, but that’s all you have to change. The calls to both gridline and
clean use conservative values for the thickness and dangle parameters, corresponding to less
than the width of 3 cells (pixels). Since the image resolution is 1/150 in (about 1/6 mm), the
width of a pixel corresponds to about 4 metres on the ground at 1:25,000 scale or 8 metres
at 1:50,000. Hence, the tolerances used for cleaning correspond to less than 12 m or 25 m.
In terms of cutting off dangles, this is definitely conservative because all short dangles are
thinning artifacts—they lie within original, unthinned lines.
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Chapter 5

STAGE 4—Processing Individual Vector
Coverages

5.1 Edit each coverage

Four steps now need to be performed:

add georeference tics to coverages;

clip off map legend, scale bar, etc.;

correct the topology of each coverage;

label the polygons.

All steps except the second are manual, and they require the use of ArcEdit.

5.1.1 Add georeference tics to coverages

Add georeferencing tics to a coverage, giving them IDs to match the tics for its map box
coverage created in Stage 2. At this stage, | intend to add tics only at a map’s corner points
as these are the only points for which the geographic coordinates are known for all maps.

Using Arctools; add coverage with tic as edit feature; use Env to display tic labels and
lines; use Back env - Image to add original .tif image; use Edit button to set transparent, and
select (say) red for line colour. Click Draw, and Apply.

Check visually that the tic marks have the correct Tic-IDs (or IDTIC in the coverages .tic
table):

Tic position  Tic label
North-West 1
North-East 2
South-East 3
South-West 4

If the Tic-1Ds are not correct, you can change them using calc in tables.

1. Zoom in to one corner, so you can see both the tic mark and the linework in the corner.
In the feature selection window, click New. Click on the tic mark, press 9.
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In the ... window, click on Move Node. Click on the tic mark (it should already be
yellow as it is the currently selected set). Point the cursor to the corner of the map.
Press 1. The tic mark will move to this point.

Zoom in on this corner, and repeat the procedure to move the tic to a more precise
location. | move it to be one pixel from the inside edge of the boundary in both direc-
tions.

In practice, | position the tics roughly on their corners whilst viewing the whole cov-
erage. Then | position each tic finely.

Save. That’s it.

5.1.2 Clip off map annotation

Now use the ‘big box’ coverages created in Stage 2. Their tics are the map corner points but
their box is slightly larger than the map box. The ‘big box” will be used to clip off most of
the legend, scale-bars, etc., from the vector coverage.

1. In Arcinfo, make an empty coverage, <newbigbox>, with the same tics as thinned
coverage whose tic points you have just correctly positioned.

2. Transform the ‘big box’ coverage to this empty coverage.
3. Now clip your coverage using this new box.

4. ...and build as line.

| have set up a general-purpose AML macro, clipoff.aml (see Appendix A.8.3), to do this
work. You have to edit clipoff.aml manually to specify all the coverages. Here is an example
of how to specify the names in it for this Bombala map sheet:

Description Variable name Coverage example
The existing AMG over-size box cover-  amgbigbox  bonbal a25y55
age in metric coordinates, correct AMG

zone
The existing unclipped coverage in scan- unclipped bonbal a
ner coordinates (inches)

A new coverage—the over-size map box bighox bonbbox
in scanner coordinates

The new clipped coverage you want (un- clipped bnbv01

clipped clipped by bighox)

5.1.3 Correct the topology of each coverage

Polygons and lines can co-exist in a coverage. At this stage, the coverage has been clean-ed
and has polygon topology. The coverage has also been build-ed as line. If you display both in
ArcView, there may be extra lines (long dangles) that the (deliberate) choice of dangle length
in the clean caused not to be deleted. A map may be incorrect in that some lines might be
missing, leaving some polygons unclosed. Someone has to ArcEdit the coverages manually
to fix up any problems with their topology, such as long dangles. Label points need to be
added to the coverage. In summary, the process is:
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o identify dangles that need to be corrected (see below);
e manually correct the coverage’s topology in ArcEdit;

e delete any text labels embedded in the map, e.g., annotations like significant basaltic
influence or township;

e clean and/or build the coverage;

¢ add polygon labels using the AML macro, addlabels (see Appendix A.9.1), with :
&run addlabels <coverage>

5.1.3.1 Check for dangles

I have written an AML macro, dangle-extract.aml (see Appendix A.8.1), which extracts just
the dangling lines from an existing coverage, and saves them to a new coverage:
&run dangle-extract <incover> <outcover>

This makes it easy to check for errors in topology. Just make the “dangling line” coverage
and, in ArcView or ArcEdit, display it over the coverage from which it comes. There will be
lots of dangles—namely, all the numerals and annotations denoting the polygons’ classes.
There may also be dangles which are not errors—for example, they form part of a polygon
whose boundary is not properly closed elsewhere. Nevertheless, you should be able to scan
the coverage quickly to identify the dangles you need to fix up manually.

5.2 Add the polygon attributes to each coverage

Once a coverage has correct polygon topology and the label points have been added, the
polygons have to be labelled with their Agricultural Land Classification Class, the only at-
tribute of real interest to us.

5.2.1 Define items in coverage’s PAT table

An attribute field must be added to the coverage’s .PAT table; to ensure consistent definitions,
use the simple AML macro, additems.aml (see Appendix A.9.2). Its usage in Arcinfo is
simply &run additems <coverage-name>, for example, &run additems bombala. It adds
three items to the .PAT: AGNUM (defined as 4 5 B), AGCLASS (2 2 N 0) and AGTEXT (32
32 Q).

The AGNUM field is initialized to 99 except for the universal polygon which is set to 100.
AGNUM is an intermediate field which will be copied to AGCLASS later, and then deleted. It
is needed as ArcEdit appears only to fill polygons with colour according to an attribute value
if the attribute is defined as B. (I have tried “colouring” up on AGCLASS but this attribute is
not given in the pick list as a possible item.)

The AGCLASS field is initialized to 0, and AGTEXT left blank, except for the universal
polygon for which both are set to -2. The AGTEXT field is not strictly necessary but can store
any annotations or sub-class definitions. It can always be dropped at a later stage.
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5.2.2 Manually label the polygons

Use ArcEdit to add the correct values for labels to each coverage’s PAT table. The editfeature
is polygon. In the drawenvironment, for polygon, select ON,FILL,SYMBOLS.... Click on
SYMBOLS.. ., and specify items and Agnum; display LINES as well. The polygons will not
be filled to start with, but they will be filled as you assign values to their agnum attribute.

Re-build as poly and as line. Check for unlabelled polygons—use stats-make.aml to list
statistics of the AGNUM attribute:

t abl es
& un st ats-nake bonmbal 04
q

View the coverage in ArcView. Identify the ID number of unlabelled polygons and find out
their correct labels. It’s easiest to add these in tables in ArclInfo, I think.

5.3 Georeference and ‘box’ the coverage

The steps to georeference the coverage you have just corrected and attributed are similar to
those in sub-section 5.1.2. Here, you just use the map box coverage created in Stage 2.

1. In Arcinfo, make an empty coverage, <newbox>, with the same tics as the map box
coverage:
create <newbox> <boxcover>

2. Transform the coverage to this empty coverage:
transform <corrected-cover> <newbox>

3. Now impose the original box’s boundary on your coverage?:
identity <boxcover> <newbox> <newcov> poly 0.1

4. Give an AGNUM of 0 to polygons outside the <newbox> coverage but inside the correct
map box boundary (boxcover), to make them easy to detect and correct.

5. Eliminate “unlabelled’” polygons (those with AGNUM= 0)—these should all be at the
edge of the coverage, and have small areas. | have also put in an area test for the
eliminate which requires the polygons to have an area of less than 1000 m? if they are
to eliminated.

Here is an example of how to specify the names in georef.aml for this Bombala map sheet:

!Note the use of Arcinfo’sidentity command instead of clip; clip would not impose the new boundary but
just get rid of linework outside it)
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Description Variable name Coverage example
The existing AMG box coverage in metric amgbox bonbal a25x55
coordinates, correct AMG zone

The existing attributed coverage in scan- unref bonbal a03
ner coordinates (inches)

A new coverage—it will contain the geo- newbox bonmbbox
referenced, attribute coverage

A new coverage—newbox modified to georef brmbvg05
have the correct map box boundary

A new coverage—georef, with small, un- georefel brmbvg06

labelled polygons eliminated

5.4 Check the coverage against the thinned raster image

At this stage, your coverage should be complete: georeferenced, no dangling lines, all poly-
gons having correct topology, all polygons having correct label points and labels.

Check the correctness of the work done against the original scanned image. Check all
polygons have correct topology, that no polygons are missing, and that polygons have the
correct labels.

To check the final coverage against the original image, you have to transform it back
from AMG coordinates to scanner units, which takes two steps:

creat e <checkcover> <initial cover>
transform <fi nal cover > <checkcover >

The AML macro, backtrans.aml, does this for you. You must edit it to specify the cov-
erages. Here is an example of how to specify the names in back-trans.aml for the Bombala
map sheet:

Description Variable name Coverage example
The original vector coverage in scanner  initialcover  bnbv01
coordinates with its tics properly posi-

tioned

The completed georeferenced and at- finalcover bnmbvg07
tributed coverage

The new coverage for checking checkcover  bnbuOl1

View the <checkcover> versus the original .TIF image.
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Chapter 6
STAGE 5—Making the Shire Maps

6.1 Make “shire coverage” ALC map

Join all the attributed, georeferenced, ‘box’-ed and checked coverages for a single LGA into
a final “shire coverage” map.

6.2 Impose proper shire boundary

We have GIS data defining LGA boundaries in NSW which were supplied buy Land And
Property Information NSW (Bathurst). The data are cadastrally coincident. It is straightfor-
ward to impose this cadastral-quality boundary on the joined coverage.

1. Make a coverage showing just the LGA in question (you made need to delete islands
if it’s a coastal LGA). Project it to the AMG projection of the ALC coverage.

2. Use Arclnfo’s identity command to impose the LGA boundary on the ALC coverage.
3. Check for unlabelled polygons abutting the LGA’s border.

6.3 Clean up border

6.3.1 Automated cleaning

6.3.2 Manual check and edit
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Chapter 7
STAGE 6

7.1 compile the metadata statement
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Appendix A

Detailed Descriptions and Listings of
Scripts

A.1 Introduction

All the scripts and files discussed in this section are stored in /d8/canri/scripts/. In what
follows I use the terms “map sheet” and “map tile” interchangeably.
These four scripts were written some time ago for my convenience:

shire25find  shire50find
sheet25find sheet50find

These scripts were written specifically to support the CANRI map conversion project:

tilek-coords.sh tilek-grid.sh
tilek-box.sh tilek-bigbox.sh
Ilga-mapboxes.sh lga-mapbigboxes.sh
Ilga-map25boxes.sh Iga-map50boxes.sh
Iga-map25bigboxes.sh  Iga-map50bigboxes.sh
Iga-map25coords.sh Iga-map50coords.sh
Iga-tics.sh make-add-tics.sh
Ilga-mapoctag.sh tile50k-octag.sh

These ‘one-line’ scripts were also written to support the CANRI map conversion project—
they call the complex scripts listed above:

tile25k-coords.sh tile50k-coords.sh
tile25k-grid.sh tile50k-grid.sh
tile25k-box.sh tile50k-box.sh
tile25k-box-exactname.sh tile50k-box-exacthame.sh
tile25k-bigbox.sh tile50k-bigbox.sh

tile25k-bighox-exactname.sh  tile50k-bigbox-exactname.sh

All coordinates output by these scripts are geographics (lat/longs); at the time of writing,
the original data from which the coordinates are derived are for the AGD66 datum.

I have added the directory in which all these scripts are located to the PATH variable.
A script can be run just typing its name on the command line—remember, you can use the
<ESC> key in the C Shell and the <TAB> key in the bash shell to auto-complete names.
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A.1.1 Capturing output produced by scripts

Most of the scripts write their output directly to the screen. To capture it to file, you can use
the Unix re-direction facility when you issue the command. For example,

| ga-tics.sh bat hurst

writes code for an AML script to the screen. To capture this to a file (e.g., bathtics.aml), so
you can run the AML in Arclinfo later, re-direct the output to this file this way:

| ga-tics.sh bathurst > bathtics.am
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A.2 Main scripts relevant to both 1:25,000 and 1:50,000 map tiles

A.2.1 tilek-box.sh

This script produces the AML code to create a rectangular box representing the outline of
a named 1:25,000 or 1:50,000 NSW map sheet. The coordinates are degrees longitude and
latitude, presently for the AGD66 datum. This is a general purpose script serving the creation
of code for the two map scales and for both abbreviated and unabbreviated map sheet names.
The tics for the coverage that the AML code creates coincide with the box’s corners, and are
numbered the same.
Rather than use this script, you would be better advised to you one of the four scripts

which call it:

tile25k-box.sh tile50k-box.sh

tile25k-box-exactname.sh  tile50k-box-exactname.sh

For examples of the output this script produces, see App. A.3.8.

The usage is explained at the start of the code below. The case of the map sheet’s name
does not matter; it can be upper-, lower- or mixed-case. The optional flag does not need to
be given, but if it is it must be a number in the range 1-4. If it is not given, it defaults to 1.
Here are four examples of usage which implicitly use the default value of flag:

til ek-box.sh 25 0 bat hur
til ek-box.sh 50 0 crookwe
tilek-box.sh 25 1 bat hurst
til ek-box.sh 50 1 crookwel l

And here are four examples which produce no output:

til ek-box.sh 25 1 bat hur
tilek-box.sh 50 1 crookwe
til ek-box.sh 50 1 bat hurst
tilek-box.sh 25 1 crookwel |

The first two don’t work because the names are abbreviated and an “exact name” has been
specified. The second two don’t work because there is no 1:50,000 map sheet for Bathurst,
and no 1:25,000 map sheet for Crookwell.

WARNING: If the name is abbreviated, and matches two or more tile names, then you
will get output for all matched tiles, e.g., til ek-box.sh 25 0 bat produces AML
code to make the boxes for both Bathurst and Batlow. Note thatt i | ek- box. sh 25 1 bat
produces no output.

Now for the code:

1 #!/ bin/sh

2 # Assunme the data file is in the sane directory as this script.
3 i ndi r="dirname $0

4

5 # Mul ti-purpose script to deal with both 1:25,000 and 1:50, 000
6 # map tiles.

7  sz=%1

8

9 if [ $# -1t 3] ; then

10 echo "Usage : tilek-box.sh size exact-or-not name flag
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39

41

GRES

46
47

49
50
51
52
53

55
56
57
58
59
60
61

where :
size is either \"25\" to specify a 1:25,000 map sheet,
or \"50\" to specify a 1:50,000 nmap sheet, and

exact-or-not has the value 0 or 1, and indicates

0 : map nane need not be exact, but can be abbreviated

1 : map nane nust be exact
name i s the nane of the \"${sz}\"K map sheet,
flag has the value 1, 2, 3, or 4, and indicates

1: top-left origin and coords listed clockw se

2 top-left origin and coords listed anti-clockw se

3 : bottomleft origin and coords listed cl ockw se

4 bottomleft origin and coords listed anti-cl ockw se"
exit
fi
if [ \( "${sz}" I'="25" \) -a \( "${sz}" I="50" \) ]; then

echo "Map size paraneter nust be 25 or 50; it is " ${sz}
exit 1
fi

# Match nane exactly or not; O for not exact, 1 for exact
exct =$2

if [ V( "${exct}" '="0" \) -a \( "${exct}" !'="1" \) ]; then

echo "\"Exact match\" paraneter nust be 0 (non-exact) or 1 (exact);

it is " ${exct}
exit 1
fi

# Check optional flag if it is specified

if [ $# -eq 4 ]; then
if [ $4 -1t 1 -0 $4 -gt 4 ]; then
echo Optional flag value nust be in range 1-4. It is $4.
exit 1
fi
fi

infil=${indir}"/tile"${sz}"k-coord. txt"

nawk -v naml=$3 -v flag=%$4 -v size=${sz} -v exact=%{exct} \
"BEG N{ RS=""
FS="\n"
oFs =", "
# suffix to add to first seven letters of nmap sheet nane to
# give the nane of the coverage generat ed.
coversuffix = size "xII"
# ensure name is in upper case
gsub( /\ /, " ", nanl )
nanl = toupper( nanmil )
# Make pattern ...
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62 if( exact == 0) # to match at start of nane

63 pattl = "~" nanml

64 el se # mat ch name exactly
65 pattl1 = "A" npaml ","

66 # Set default

67 if( flag =="") flag =1

68 #

69 # In the follow ng, "1" signifies m nimmval ue,
70 # and "2" maxi num val ue.

71 # top-left origin, clockw se

72 if( flag == 1) {

73 ax[1] = 1; ay[1l] = 2

74 ax[2] = 2; ay[2] = 2

75 ax[3] = 2; ay[3] =1

76 ax[4] = 1; ay[4] =1

77 # top-left origin, anti-clockw se
78 } else if( flag==2) {

79 ax[1l] = 1; ay[1l] = 2

80 ax[2] =1; ay[2] =1

81 ax[3] = 2; ay[3] =1

82 ax[4] = 2; ay[4] = 2

83 # bottomleft origin, clockw se
84 } else if( flag==3) {

85 ax[1l] =1; ay[1l] =1

86 ax[2] =1, ay[2] = 2

87 ax[3] = 2; ay[3] = 2

88 ax[4] = 2; ay[4] =1

89 # bottomleft origin, anti-clockw se
90 } else if( flag==4) {

91 ax[1] = 1; ay[1] =1

92 ax[2] = 2; ay[2] =1

93 ax[3] = 2; ay[3] = 2

%! ax[4] = 1, ay[4] = 2

95 }

% }

97 match( $0, pattl ) {

98 split( $1, nmi, "," )

99 full nam = nmi[ 1]

100 gsub( " ", "", nnml[1] )

101 nm2 = tolower( substr( nmi[1],1,7) ) coversuffix
102 print "/* " $1
103 print "generate " nng

104

105 # Work out the max and mn x and y coords, use
106 # themto conpute the centroid of the box.

107 # Angl es should be no larger than +360 degs nor
108 # snaller than -360 degs.

109 xm{ 1] = 400; yn{1] = 400; xn{2] = -400; yn{2] = -400;
110 for( i=2; i<=NF; i++ ) {

111 split( i, x, "," )

112 if( x[1] < xnf1] ) xnf1] = x[1]
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113 if( x[2] <ynf1] ) ynl1] = x[2]

114 if( x[1] > xnf2] ) xnf2] = x[1]

115 Pf(C x[2] >yni2] ) yni2] = x[2]

16  }

117

118 # Force the tics to be in the same order as the corners of
119 # the box...

120 # Put the tics at the corners of the map sheets. ..

121 print "tics"

122 print "1", xnf ax[1] ], yn ay[1] ]

123 print "2", xn{ ax[2] ], ym ay[2] ]

124 print "3", xn ax[3] ], ym ay[3] ]

125 print "4", xnf ax[4] ], ym ay[4] ]

126 print "END'

127

128 print "pol ygons"

129 print "1," (xn{2]+xn{1])/2 "," (yn{2]+yni1])/2

130 print xni ax[1] ], yn ay[1] ]

131 print xnf ax[2] ], yn ay[2] ]

132 print xni ax[3] ], yn ay[3] ]

133 print xni ax[4] ], ynl ay[4] ]

134 print "END'

135 print "END'

136 print "qg"

137 print "build " nn2 " poly"

138 print "tabl es”

139 print "additem"” nnR ".pat nane 32 32 C'

140 print "sel ect nn2 . pat"

141 # % prints the ASCI|I character 35 here, which is the hash
142 # mark. | can not put it here explicitly as it is the nawk
143 # comment mark.

144 printf( "resel %% > 1\n", nnR2, 35 )

145 # % prints the ASCII character 39 here, which is a

146 # single-quote. | can not put that mark in here explicitly as
147 # it ends the nawk code.

148 printf( "nmove %%% to nanme\n", 39, fullnam 39 )

149 print "q"

150 }' $infil

A.2.2 tilek-bigbhox.sh

tilek-bigbox.sh serves a very similar purpose to tilek-box.sh except that it produces a box
which is 1% larger all around than the box produced by tilek-box.sh. The ways they are
invoked are the same.

There are just three differences between the two scripts:

1. “-bigbox’ replaces the one occurrence of ‘-box’ (line 6);

2. coversuffix now set by cover suf fi x size "yl 1" (line 56);

3. Immediately after the code to print tic information and before the statement pri nt
"pol ygons™" (line 126), code is inserted to make the box bigger by 1% all around:
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# ... but nake the box bigger

xdi ff = ( xn{2] - xn{1] ) * 0.01
xn{ 1] -= xdiff
xn{ 2] += xdiff

ydiff = (yn{2] - yn{1] ) * 0.01
yn{ 1] -= ydiff
yn{ 2] += ydiff

O©CoOoO~NOOUDWNPE

A.2.3 tilek-coords.sh

This script lists the coordinate pairs of the four corners of the named map tile. At present,
the list can start with either the top-left or bottom-left corner, and the corner coordinates can
be listed out in a clockwise or anti-clockwise order. The script’s usage is:

til ek-coords. sh <size> <map nane> {optional flag}

WARNING: If the name is abbreviated, and matches two or more tile names, then you will
get output for all matched tiles, e.g., ti | ek- coords. sh 25 bat lists the coordinates
of the corners of the map sheets for Bathurst and Batlow. Try also
til ek-coords.sh 50 boo.

Now for the code:

1 #!/ bin/sh

2 # Assune the data file is in the sane directory as this script.
3 i ndi r="di rname $0

4

5 # Mul ti-purpose script to deal with both 1:25,000 and 1:50, 000
6 # map tiles.

7 sz=%$1

8

9 if [ $# -1t 2] ; then

10 echo "Usage : tilek-coords.sh size nane fl ag

11  where :

12 size is either \"25\" to specify a 1:25,000 map sheet,

13 or \"50\" to specify a 1:50,000 nmap sheet, and
14 nane is the nane of the 25K or 50K map sheet, and

15 flag has the value 1, 2, 3, or 4, and indicates

16 1: top-left origin and coords listed clockw se (default)
17 2 top-left origin and coords listed anti-clockw se

18 3 bottomleft origin and coords listed clockw se

19 4 bottomleft origin and coords listed anti-cl ockw se"
20 exit 1

21 fi

22

23 if [ \( "${sz}" !'="25" \) -a \( "${sz}" !'="50" \) ]; then

24 echo "Map size paraneter nust be 25 or 50; it is " ${sz}

25 exit 1

26 fi

27

28 # Check optional flag if it is specified
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29
30
31
32
33

35
36
37
38
39

41

SHRES

47

49
50
51
52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

if [ $#

-eq 3 ]; then

if [ $3 -1t 1 -0 $3 -gt 4 ];

echo
exit
fi
fi

infil=${indir}"/tile${sz}k-coord.txt"

nawk -v naml=$2 -v flag=$3 ' BEG N{ RS=""

Optional flag value nmust be in range 1-4.

1

FS="\n"
OFS = "\n"
# ensure nane i s in upper case

gsub
namil

# Make pattern to match at start of nane

pat t

# Set de
i f(

# top-le
i f(

a[

al

al

a[

# top-le
} el

al

a[

al

a[

# bottom |l eft origin,

} el
al
al
a[
al

# bottom|left origin,

} el
a[
al
a[
al
}
}

NF == 5 & match( $0, pattl )

print
print
print
print

( /v, " ", naml )

= t oupper( namil )

1 ="2" panl

faul t

flag == "" ) flag =

ft origin, clockw se

flag == 1) {

1] =2

2] = 4

3] =3

4] =1

ft origin, anti-clockw se

se if( flag==2) {

1] = 2
2] =1
3] =3
4] = 4

se if( flag==3 ) {

1] =1
2] = 2
3] =4
4] =3

se if( flag==4) {

1] =1
2] =3
3] =4
4] =2

$1

$(1+a[1])
$(1+a[ 2])
$(1+a[ 3])

1

cl ockw se

anti-cl ockw se
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80 print $(1+a[4])

81 next

82

83 match( $0, pattl ) { print $0 }' Sinfil

A.2.4 tilek-grid.sh

This script creates AML code which creates a 1 km grid covering the named 1:25,000 or
1:50,000 map sheet(s). The grid entirely covers the map sheet and is forced to start and end
on exact kilometre coordinates. Because map sheets are defined on AMG projections, the
created grid is in one the AMG Zone 54, 55, or 56 projections relevant to NSW.

tilek-grid.sh <size> <map nane>

WARNING: If the name is abbreviated, and matches two or more tile names, then you will
get output for all matched tiles, e.g., ti | ek-grid. sh 25 bat produces AML code to
create grids for the map sheets for Bathurst and Batlow. Try ti | ek-gri d. sh 50 boo
for a voluminous example.

Now for the code:

1 #!/ bin/sh

2 # Assunme the data file is in the sane directory as this script.
3 i ndi r=*di rname $0

4

5 # Mul ti-purpose script to deal with both 1:25,000 and 1:50, 000
6 # map tiles.

7 sz=%$1

8

9 if [ \V( "${sz}" I'="25" \) -a \( "${sz}" I="50" \) ]; then
10 echo "Map size paraneter nust be 25 or 50; it is " ${sz}

11 exit

12 fi

13

14 infil=${indir}"/tile${sz}k-coord.txt"

15

16 if [ $# -1t 2] ; then

17 echo "Usage : tilek-grid.sh size name

18 where :

19 size is either \"25\" to specify a 1:25,000 map sheet,

20 or \"50\" to specify a 1:50,000 map sheet, and
21 name i s the nane of the 25K or 50K nmap sheet."

22 exit

23 fi

24

25 # The grid spacings in the x- and y-directions in metres.

26 xresol =1000

27 yresol =1000

28

29 nawk -v naml=$2 -v size=${sz} -v xres=${xresol} -v yres=${yresol} \
30 'BEA N{ RS=""

31 FS="\n"

32 oFs =", "
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41

GRES

46
47

49
50
51
52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

#
#

#

#

}

suffix to add to first seven letters of nap sheet nane to give

the nane of the coverage generat ed.
coversuffix = size "xII"

ensure name is in upper case
gsub( /\ /, " ", nanl )
nanl = toupper( nanil )

Make pattern to match at start of nane
pattl = "~" nanl

match( $0, pattl ) {

H O HH

split( $1, nni, "," )
full nam = nni[ 1]
gsub( " ", "", nnil[1] )

nm2 = tolower( substr( nmi[1],1,7) ) coversuffix

print "/* " $1
print "generate " nng

Wrk out the max and nin x and y coords,
themto conpute the centroid of the box.

Angl es shoul d be no larger than +360 degs nor

smal | er than -360 degs.
xmn = 400; ymin = 400; xmax = -400; ynax
for( i=2; i<=NF;, i++ ) {
split( i, x, "," )
if( x[1] xmn ) xmn = x[1]
if( x[2] ymn ) ymn = x[2]
if( x[1] Xxmax ) xmax = X[ 1]
if( x[2] ymax ) ymax = x[ 2]
}

V. VA A

Force the tics to be in the sane order as the corners of the box...
Put the tics at the corners of the map sheets...

xcen = (xmax+xmn)/2

print "pol ygons"

print "1," xcen "," (ymax+ynin)/2
print xmn, ymn

print xmn, ymax

print xmax, ymax

print xmax, ymn

print "END
print "END'
print "q"

print "build " nn2 " poly"

print "tabl es"”

print "additem"” nnR ".pat name 32 32 C'
print "select " nn2 ".pat"

% prints the ASCI|I character 35 here, which is the hash
mark. | can not put it here explicitly as it

conment mar K.
printf( "resel %% > 1\n", nnR2, 35 )

% prints the ASCI| character 39 here, which is a
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84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

# single-quote. |

# it ends the nawk code.

p

A25

Now for the code:

NOoO Ok~ WN PR

printf( "nove %%% to name\n", 39,
print "q"
i f( xcen >= 138 && xcen < 144 )
zone =54
else if( xcen >= 144 && xcen < 150 )
zone = 55
else if( xcen >= 144 && xcen < 150 )
zone = 55
else if( xcen >= 150 && xcen < 156 )
zone = 56
el se {
print "This longitude, " xcen ", is not
exi t
}
nm8 = tol ower( substr( nnil[1],1,7) ) size
nmd = tolower( substr( nmi[1],1,7) ) size
print "project cover " nn2 " " nnB8 "
print "build " nnB " poly"
print "&describe " nnB
print "&setvar xmm = ~"
print " [ truncate [ calc %dsc$xm n%/ "
print "&setvar xnx = ( 1 + ~"
print " [ truncate [ calc %scSxmax%/ "
print "&setvar ym = ~"
print " [ truncate [ calc %scSym n%/ "
print "&setvar ynx = ( 1 + ~"
print " [ truncate [ calc %scSymax%/ "
print "generate " nmi
print "fishnet"
print "% m% % Mm%
print "% m% %ynx%
print xres "," yres
print "0"
print "9%mx% %ynx%
print "q"
print "build " nmd " 1ine"
$infil

lga-mapboxes.sh

#! / bi n/ sh

# Assune the data fileis in the sane

i ndi r=*echo $0

indir=dirname $indir‘"/

i f

[

-f makebox.am ] ;

t hen

37
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Xres

Xres

yres

yres

fullnam 39 )

zone
zone
/ d8/ macros/ ||t oangy"

]
]
]
]

]
]
]
]

)

)

can not put that mark in here explicitly as

in an AMG zone covering NSW

zone ".am"

Xres

Xres
yres

yres

directory as this script.
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

rm-f makebox. ani
fi

# Transl ate ina mp name to to allow for nanes |ike
# "Lake George" or "Central Tilba",

# "North Star" or "Croppa Creek".

# Ensure it's all done in double precision
# NB precision not set back to whatever it was!

echo "precision doubl e doubl e" > nakebox. am

for i in “${indir}shire25find $1 | cut -d, -f2 | tr ™ " "\_"*
do
echo "${indir}til e25k-box-exactnane.sh $i >> makebox.am "
${indir}til e25k- box-exact nane. sh $i >> makebox. ani
done

for i in “${indir}shire50find $1 | cut -d, -f2 | tr ™ " "\ "¢
do
echo "${indir}til e50k-box-exactnane.sh $i >> makebox.am "
${indir}til e50k-box-exact nane.sh $i >> makebox. ani
done

A.2.6 lga-mapbigboxes.sh

The code for this script is identical to that for Iga-mapboxes.sh except that the character
string box is replaced by the string bi gbox wherever it occurs (and it occurs in only seven
lines). Hence, this script calls the scripts tile25k-bigbox-exactname.sh and tile50k-bigbox-
exactname.sh.

A.2.7 Iga-mapoctag.sh

Now for the code:

O©C O ~NOOOTDSWDNPRP

e T Nl el
oubhwWNRPRO

#! / bi n/ sh

# Assunme the data file is in the sane directory as this script.
indir="echo $0
indir=dirname $indir‘"/"

if [ -f makebox.am ] ; then
rm-f makebox. ani
fi

# Transl ate ina mp name to to allow for nanes |ike
# "Lake George" or "Central Tilba",

# "North Star" or "Croppa Creek".

# Ensure it’'s all done in double precision
# NB precision not set back to whatever it was!
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18
19
20
21
22
23
24
25
26
27
28
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30

echo "precision doubl e double" > nakebox. am

for i in “${indir}shire25find $1 | cut -d, -f2 | tr ™ ™ "\ "'
do
echo "${indir}til e25k-box-exactnane.sh $i >> nmakebox.am "
${indir}til e25k-box-exact nane.sh $i >> makebox. ani
done

for i in “${indir}shire50find $1 | cut -d, -f2 | tr ™ ™ "\ "'
do
echo "${indir}til e50k-octag.sh 1 $i >> nmakebox.am"
${indir}til e50k-octag.sh 1 $i >> nakebox. an
done
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A.3 Scripts relevant to 1:25,000 map tiles

A.3.1 Iga-map25boxes.sh

This script produces the AML code to create the map boxes for the 1:25,000 map sheets that
intersect the named shire.

Here is an extract of the output run for Bombala Shire, prduced by the command Iga-
map25boxes.sh bomba. See that it treats correctly map tiles whose names are more than one
word long.

/ * BUKALONG, MB724N3
gener at e bukal on25xI

pol ygons

1, 149. 125, - 36. 8125

149, - 36. 750000

149. 250000, - 36. 750000
149. 250000, - 36. 875000
149, - 36. 875000

END

END

q

bui | d bukal on25xI| poly

t abl es

addi t em bukal on25xl | . pat nane 32 32 C
sel ect bukal on25xl | . pat
resel bukal on25xI1# > 1
nmove ' BUKALONG to nane

q

/* MOUNT TENNYSON, MB72354
gener ate nountt e25x|

pol ygons

1, 149. 125, - 37. 1875

149, - 37. 125000

149. 250000, - 37. 125000
149. 250000, - 37. 250000
149, - 37. 250000

END

END

q

bui |l d nountte25xl| poly

t abl es

addi tem nmountt e25xl | . pat nane 32 32 C
sel ect nountte25xl|. pat
resel nountte25xl1# > 1
move ' MOUNT TENNYSON to nane

q
The code:

1 #! / bi n/ sh
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2 # Assune the data file is in the sanme directory as

3 # this script.

4 i ndi r="dirname $0‘"/"

5

6 if [ -f makebox.am ] ; then

7 rm-f makebox. an

8 fi

9

10 # Translate " " in a map nane to " _" to allow for names like
11 # "Lake George" or "Central Tilba"

12

13 # Ensure it's all done in doubl e precision

14 # NB precision not set back to whatever it was!

15

16 echo "precision doubl e double" > makebox. am

17

18 for i in *${indir}shire25find $1 | cut -d, -f2 | tr ™ " "\ _
19 do

20 echo "${indir}til e25k-box-exactnane.sh $i >> makebox.am "
21 ${indir}til e25k- box-exact nane. sh $i >> makebox. ani

22 done

A.3.2 Iga-map25bigboxes.sh

The code for this script is identical to that for Iga-map25boxes.sh except that the character
string box is replaced by the string bi gbox wherever it occurs (and it occurs in only five
lines). Hence, this script calls the script tile25k-bigbox-exactname.sh.

A.3.3 Iga-map25coords.sh

lga-map25coords.sh uses shire25find to extract (from the file shire25mapsheets.txt) the
names of the map tiles which are covered by or overlapped by the named LGA. For each
map tile which is named, it then runs tile25k-coords.sh to extract the coordinates of the cor-
ners of that map tile. The coordinates are listed from the top-left corner in a clockwise order.
To list the corner coordinates of the tiles covering Evans Shire, try

| ga- map25coords. sh evan

The name can be abbreviated and in lower-, upper- or mixed case. You should give only
one name as any on the command line after the first are ignored. Here is part of the output
generated by this example:

ARKSTONE, MB829N4

149. 500000, - 34

149. 750000, - 34

149. 750000, - 34. 125000
149. 500000, - 34. 125000
BATHURST, MB831S3

149. 500000, - 33. 375000
149. 750000, - 33. 375000
149. 750000, - 33. 500000
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149. 500000, - 33. 500000
WATTLE FLAT, MB8314

149. 500000, - 33. 125000
149. 750000, - 33. 125000
149. 750000, - 33. 250000
149. 500000, - 33. 250000

The code:
1 #!/ bin/sh
2
3 # Assune the data file is in the same directory as
4 # this script.
5 i ndir="echo $0
6 indir="dirnanme $indir-"/"
-
8 # Translate " " in a map nane to "_" to allow for names |ike
9 # "Lake George" or "Central Tilba"
10
11 for i in “${indir}shire25find $1 | cut -d, -f2 | tr " ™ "\_"*
12 do
13 # j="echo $i | tr "[:upper:]’” "[:lower:] "
14 # echo "tile25k-box.sh $i > ${j}box.anm"
15 # tile25k-box.sh $i > ${j}box.an
16 # echo "tile25k-coords.sh $i
17 ${indir}til e25k-coords. sh $i
18 done

A.3.4 shire25find
This script lists the names of the map sheets which a shire covers or overlaps. Its usage is:
shi re25find <shirenane> ...

where you can specify one or more shires. If you want to list which map sheets cover, say,
Blayney, try this:

shire25find bl ay
which produces this ouput:

BLAYNEY, CARCOAR, 8730- N- 4
BLAYNEY, HOBBYS YARDS, 8730-S-1
BLAYNEY, MANDURANA, 8730- S- 4
BLAYNEY, M LLTHORPE, 8731-S-3
BLAYNEY, NEWBRI DGE, 8730- N- 1
BLAYNEY, VI TTORI A, 8731-S-2

Again, you can abbreviate the name, and case does not matter. You can use it to find the
sheets covering several shires at once, for example:

shire25find cabonn evans bl ayne

42



shire25find is a very simple shell script implementing a grep command, where the $1
below gets the value blay in the first example above:

grep -i ~$1 shire25mapsheets. t xt

The -i switch tells grep to ignore the case of the word. The ~ tells it that the word must
be at the start of the line in the file (so you’ll get Carrathool but not Wingecarribee with
shire25find carr). Try grep -i winge shire25mapsheets.txt and grep -i “winge shire25mapsheets.txt.
The code for this script:

1 #!/ bin/sh

2 # Assune the data file is in the sanme directory as
3 # this script.

4 i ndi r=*di rname $0

5 #

6 for i in"$@

7 do

8 grep -i "7$i" ${indir}/shire25mpsheets. txt

9 done

A.3.5 Producing the file shire25mapsheets.txt

The file shire25mapsheets.txt lists, by shire, which 1:25,000 map sheets are within or over-
lap each shire’s boundary. Each line of the file has three fields: shire name, map sheet name,
map sheet number. The data is in a comma-separated form.

| produced the data by unioning /d21/final_state _data/aanswlicll/nsw_Iga, the LGA cov-
erage, with a 1:25,000 map sheet coverage, /d21/final_state_data/25-mapshll, then unloading
the attributes ATTR1 (the LGA name), NAME, and TILE-NAME, to a file. This was pro-
cessed using the Arcinfo and Unix commands shown below.

1 arc

2 uni on /d21/final _state data/aanswlicll/nsw |ga ~

3 /d21/final _state_data/25 mapshl|l mapl ga 0. 0000001
4 tabl es

5 sel ect mapl ga. pat

6 unl oad napl ga.txt ATTRL NAME Tl LE- NAME

7 q

8 ¢

9

10 # Delete single quote marks.

11 tr -d "\047" < maplga.txt > mapl ga.tx2

12

13 # CGet rid of blank entries, and re-fornat the nap’s
14 # nunerical designator.

15 nawk 'BEGA N{FS=","; OFS=","}

16 $1 !="" &% $1 !'= "UN NCORPORATED' && $2 !'="" && $3 = "NA" {
17 a=substr($3, 2, 4)

18 b=substr($3,6,1)

19 c=substr(%$3,7,1)

20 print $1,%2,a "-" b "-" c }' maplga.tx2 > mapl ga.tx3
21

22 # Sort, and get rid of any duplicate entries.
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23 sort maplga.tx3 | uniqg > shire25mapsheets. t xt
24 rmmapl ga. txt mapl ga.tx1 napl ga.tx2 nmapl ga. t x3

A.3.6 sheet25find
This script lists the names of the shires which named map sheets overlap. Its usage is:
sheet 25fi nd <sheet name> . ..

e.g., sheet25find wingello or sheet25find orange bathurst. The latter example generates this
output:

CABONNE, ORANGE, 8731-N-3
ORANGE, ORANGE, 8731-N-3
BATHURST, BATHURST, 8831- S- 3
EVANS, BATHURST, 8831- S- 3
OBERON, BATHURST, 8831- S- 3

The code for this script:

1 #!/ bi n/ sh

2 # Assune the data file is in the sane directory as
3 # this script.

4 i ndi r="di rname $0

5 #

6 for i in"$@

7 do

8 grep -i ",$i" ${indir}/shire25mpsheets. txt

9 done

A.3.7 tile25k-coords.sh
The code:

1 /d8/ canri/scripts/tilek-coords.sh 25 $1 $2

This script lists the coordinate pairs of the four corners of the named map tile. At present,
the list can start with either the top-left or bottom-left corner, and the corner coordinates can
be listed out in a clockwise or anti-clockwise order. The script’s usage is:

til e25k-coords. sh <map nanme> {optional flag}

As with the other scripts, the case of the map name does not matter, and it can be abbreviated.
See ??? for details about the value of the optional flag.
Here is the output of tile25k-coords.sh bathurs

BATHURST, MB831S3

149. 500000, - 33. 375000
149. 750000, - 33. 375000
149. 750000, - 33. 500000
149. 500000, - 33. 500000

and of tile25k-coords.sh bathurs 4
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BATHURST, MB831S3

149. 500000, - 33. 500000
149. 750000, - 33. 500000
149. 750000, - 33. 375000
149. 500000, - 33. 375000

A.3.8 tile25k-box.sh
The code:

1 /d8/canri/scripts/tilek-box.sh 25 0 $1 $2

This script generates the AML code to build a coverage representing a map tile’s bound-
ing box. The coverage consists of a single polygon, with its label point in its middle, labelled
with the map sheet’s name (as the attribute name in the coverage’s .pat table). At present,
the polygon can start with either the top-left or bottom-left corner, and the corner coordinates
can be listed out in a clockwise or anti-clockwise order. The script’s usage is:

til e25k-box. sh <map nane> {optional flag}
You can write the generated code to a file (called, e.g., my-file.aml) using:
til e25k-box.sh <map name> {optional flag} > ny-file.anl

As with the other scripts, the case of the map name does not matter, and it can be abbreviated.
WARNING: If the name is abbreviated, and matches two or more tile names, then you will
get output for all matched tiles—see tile25k-box-exactname.sh below. See ??? for details
about the value of the optional flag.

Here is the output of tile25k-box.sh bath

/ * BATHURST, MB831S3
gener at e bat hur s25x|

pol ygons

1, 149. 625, - 33. 4375

149. 500000, - 33. 375000
149. 750000, - 33. 375000
149. 750000, - 33. 500000
149. 500000, - 33. 500000
END

END

q

bui | d bat hurs25xl| poly
t abl es

addi t em bat hurs25xl | . pat nane 32 32 C
sel ect bat hurs25xl | . pat
resel bathurs25xl|# > 1
nove ' BATHURST to nane

q

45



A.3.9 tile25k-bigbox.sh
1 /d8/canri/scripts/tilek-bigbox.sh 25 0 $1 $2

This script generates the AML code to build a coverage representing a map tile’s bound-
ing box. The coverage consists of a single polygon, with its label point in its middle, labelled
with the map sheet’s name (as the attribute name in the coverage’s .pat table). At present,
the polygon can start with either the top-left or bottom-left corner, and the corner coordinates
can be listed out in a clockwise or anti-clockwise order. The script’s usage is:

A.3.10 tile25k-box-exactname.sh and tile25k-bigbox-exactname.sh
tile25k-box-exactname.sh

1 /d8/canri/scripts/tilek-box.sh 25 1 $1 $2
tile25k-bigbox-exactname.sh

1 /d8/ canri/scripts/tilek-bigbox.sh 25 1 $1 $2

These scripts’ functions are identical to tile25k-box.sh’s and tile25k-bigbox.sh’s respec-
tively except that you must specify the tile’s name in full, that is unabbreviated, though its
case can still be mixed.

If the tile’s name is more than one word long, then join the words using an underscore,

e.g.,

til e25k- box- exact nane. sh bot any_bay
til e25k- box-exact nane. sh cherry tree_hill
til e25k- bi gbox-exactnanme.sh willi_wlli

A.3.11 tile25k-grid.sh
The code:

1 /d8/canri/scripts/tilek-grid.sh 25 $1

This script generates the AML code to build a coverage representing a map tile’s bound-
ing box. The coverage consists of a single polygon, with its label point in its middle, labelled
with the map sheet’s name (as the attribute name in the coverage’s .pat table). At present,
the polygon can start with either the top-left or bottom-left corner, and the corner coordinates
can be listed out in a clockwise or anti-clockwise order. The script’s usage is:

til e25k-grid.sh <map nanme> {optional flag}
You can write the generated code to a file (called, e.g., my-file.aml) using:

tile25k-grid.sh <map nane> {optional flag} > ny-file.am
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A.4  Scripts relevant to 1:50,000 map tiles

There is only one script specific to this scale, t i | e50k- oct ag. sh, which is discussed in
detail below.

The eleven other scripts named below accomplish the same ends for the 1:50,000 map
tiles as the corresponding scripts in the previous section do for the 1:25,000 map tiles.

They use the data contained in shire50mapsheets.txt and tile50k-coord.txt. Where the
equivalently named scripts for the 1:25,000 tiles have “25”, these scripts have “50”, and that
is the only difference between them but for some names of map sheets in comment lines. (I
have checked this by comparing each pair of files using the Unix diff command.)

Iga-map50boxes.sh
Iga-map50bighoxes.sh
Iga-map50coords.sh
shire50find

sheet50find
tile50k-coords.sh
tile50k-box.sh
tile50k-box-exactname.sh
tile50k-bigbox.sh
tile50k-bigbox-exactname.sh
tile50k-grid.sh

RBO®PNoRLDd =

=

A.4.1 tile50k-octag.sh

The code for this script is very similar to that for tilek-box.sh. It is effectively tilek-box.sh
specialized for use with only 1:50,000 map sheets, and with four lines inserted to write
out mid-points of edges. These are the four lines numbered 127, 130, 133, and 136 in the
following code:

1 #!'/ bi n/ sh

2 # Assunme the data file is in the sane directory as this script.
3 i ndi r="di rname $0

4

5 # This script makes an AML to construct an octagonal box for a
6 # 1:50,000 nmap tile but puts md-points into its sides so that
7 # it matches any 1:25,000 map tile to which it is adjacent.

8

9 # Specify 1:50,000 map til es.

10 sz="50"

11

12 if [ $# -1t 2] ; then

13 echo "Usage : til e50k-octag.sh exact-or-not nanme flag

14 where

15 exact-or-not has the value 0 or 1, and indicates

16 0 : map name need not be exact, but can be abbreviated

17 1 . map name nust be exact

18 nane is the nane of the \"${sz}\"K map sheet,

19 flag has the value 1, 2, 3, or 4, and indicates
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20
21
22
23
24
25
26
27
28
29
30
31
32
33

35
36
37
38
39

41

SHREN

47

49
50
51
52
53

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70

top-left origin and coords |isted cl ockw se
top-left origin and coords listed anti-clockw se
bottomleft origin and coords listed cl ockw se
bottomleft origin and coords listed anti-cl ockw se"

A OWDNPR

exit
fi

# Match nane exactly or not; O for not exact, 1 for exact
exct =$1

if [ V( "${exct}" '="0" \) -a \( "${exct}" '="1" \) ]; then

echo "\"Exact match\" paranmeter nust be 0 (non-exact) or 1 (exact);

it is " ${exct}
exit 1
fi

# Check optional flag if it is specified

if [ $# -eq 3 ]; then
if [ $3 -1t 1 -0 $3 -gt 4 ]; then
echo Optional flag value nust be in range 1-4. It is $3.
exit 1
fi
fi

infil=${indir}"/tile"${sz}"k-coord. txt"

nawk -v naml=%$2 -v flag=$3 -v size=${sz} -v exact=%{exct} \
"BEG N{ RS=""
FS="\n"
oFs =", "
# suffix to add to first seven letters of nmap sheet nane to
# give the nane of the coverage generat ed.
coversuffix = size "xII"
# ensure nane i s in upper case
gsub( /\ /, " ", nanl )
nanl = toupper( nanil )
# Make pattern ...

if( exact == 0) # to match at start of nane
pattl = "~" naml
el se # match nane exactly
pattl = "A" pamt ","
# Set default
if( flag =="" ) flag =1
#
# 1n the following, "1" signifies mnimumval ue,
# and "2" maxi num val ue.
# top-left origin, clockw se
if( flag == 1) {
ax[1] = 1; ay[1] = 2
ax[2] = 2; ay[2] = 2
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71 ax[3] = 2; ay[3] =1

72 ax[4] = 1; ay[4] =1

73 # top-left origin, anti-clockw se
74 } else if( flag==2) {

75 ax[1] = 1; ay[1] = 2

76 ax[2] =1; ay[2] =1

77 ax[3] = 2; ay[3] =1

78 ax[4] = 2; ay[4] = 2

79 # bottomleft origin, clockw se
80 } else if( flag==3) {

81 ax[1] =1; ay[1] =1

82 ax[2] = 1; ay[2] = 2

83 ax[3] = 2; ay[3] = 2

84 ax[4] = 2; ay[4] =1

85 # bottomleft origin, anti-clockw se
86 } else if( flag==4) {

87 ax[1] = 1; ay[1] =1

88 ax[2] = 2; ay[2] =1

89 ax[3] = 2; ay[3] = 2

90 ax[4] = 1, ay[4] = 2

91 }

92 }

93 match( $0, pattl ) {

94 split( $1, nmi, "," )

95 full nam = nmi[ 1]

96 gsub( " ", "", nnmil[1] )

97 nm2 = tolower( substr( nmi[1],1,7) ) coversuffix
98 print "/* " $1

99 print "generate " nng

100

101 # Work out the max and mn x and y coords, use
102 # themto conpute the centroid of the box.

103 # Angl es should be no larger than +360 degs nor
104 # snaller than -360 degs.

105 xm 1] = 400; yn{1] = 400; xnf 2] = -400; yni2] = -400;
106 for( i=2; i<=NF; i++ ) {

107 split( $i, x, "," )

108 if( x[1] < xnf1] ) xnf1] = x[1]
109 if( x[2] <ynf1] ) ynf1] = x[2]
110 if( x[1] > xnf2] ) xnf2] = x[1]
111 ifC x[2] >ynf2] ) yn{2] = x[2]
112 }

113

114 # Force the tics to be in the sane order as the corners of
115 # the box...

116 # Put the tics at the corners of the map sheets...

117 print "tics"

118 print "1", xnf ax[1] ], yn ay[1] ]

119 print "2", xnf ax[2] ], ym ay[2] ]

120 print "3", xnm ax[3] ], ym ay[3] ]

121 print "4", xnf ax[4] ], ym ay[4] ]
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122 print "END'

123

124 # Add m d-points of |ines

125 print "pol ygons"

126 print "1," (xn{2]+xn{1])/2 "," (ym{2]+yn{1])/2

127

128 print xni ax[1] ], yn ay[1] ]

129 print (xnf ax[1] J+xn{ ax[2] ])/2, (yn{ ay[1] ]+ynl ay[2] ])/2
130

131 print xnf ax[2] ], yn ay[2] ]

132 print (xnl ax[2] ]J+xnf ax[3] ])/2, (ynl ay[2] ]J+yni ay[3] ])/2
133

134 print xnf ax[3] ], yn ay[3] ]

135 print (xnl ax[3] ]J+xnf ax[4] ])/2, (ynl ay[3] ]J+yni ay[4] ])/2
136

137 print xni ax[4] ], yn ay[4] ]

138 print (xnf ax[4] ]J+xn{ ax[1] ])/2, (yn{ ay[4] ]+ynl ay[1] ])/2
139

140 print "END'

141 print "END'

142 print "q"

143 print "build " nn2 " poly"

144 print "tabl es”

145 print "additem" nnR ".pat nane 32 32 C'

146 print "select " nn2 ".pat"

147 # % prints the ASCI| character 35 here, which is the hash

148 # mark. | can not put it here explicitly as it is the nawk

149 # comment mark.

150 printf( "resel %% > 1\n", nn2, 35 )

151 # % prints the ASCII character 39 here, which is a

152 # single-quote. | can not put that mark in here explicitly as
153 # it ends the nawk code.

154 printf( "nove %%% to nanme\n", 39, fullnam 39 )

155 print "q"

156 }' $infil
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A.5 Scripts for checking TIFF header information

A.5.1 make-tiffdir-info.sh

1 indir=${1%}

2 echo ${indir}

3 #PROGRAM=/ d22/ rogerr/free/tiff-v3.5.5/tools/tiffinfo
4 PROGRAM=t i ffinfo

5

6 (for i in ‘ls ${indir}/*. tif'
7 do

8 echo $i

9 ${ PROGRAM  $i

10 echo

11 echo

12 done ) > ${indir}.tiffinfo

A.5.2 check-tifs.sh

indir=tiffinfofiles/${1%}
echo ${indir}

1

2

3

4 for var in "Subfile Type" \
5 "I mge Wdth" \

6 "Resol ution" \

7 "Bits/Sanpl e" \

8 " Conpressi on Schenmg" \
9 "Photonmetric Int" \

10 "Threshol di ng" \

11 "FillOrder" \

12 "Orientation" \

13 " Sanpl es/ Pi xel " \

14 "Rows/ Strip" \

15 "Mn Sanpl e" \

16 "“Max Sanple" \

17 "Pl anar Config"

18 do

19 echo

20 echo $var

21 egrep "$var" ${indir}.tiffinfo
22 done
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A.6 Scripts for thinning images

do_thin.sh

1 DI RLI ST="bonbal a cessnock coona_nonaro crookwel | gunning \
2 hunt er _regi on rmul waree rmuswel | br ook ryl stone \

3 snowyriver"

4

5 TMPDI R="/d22/ rogerr/thin/lmges"

6

7 #OUTDI R="/d8/ canri/t hi nnedtifs"

8 QUTDI R="/d8/ canri/t2i nnedtifs"

9

10 rootdir=" pwd’

11

12 #THI NPROG=${r oot di r}/t hi nner

13  THI NPROG=/ d22/ r ogerr/t hi n/ Ver si ons/ mL5pr e

14 REMCPROG=${rootdir}/renovecorners

15

16 for i in ${DI RLIST}

17 do

18 echo

19 echo

20 cd $i

21 for j in *. tif

22 do

23 echo $i/ $

24 k=${j % tif}

25

26 ${TH NPROG $j ${TMPDI R}/ $k.1 ${TMPDIR}/ $k.2 0 72

27

28 # ldentify which file the thinned image is in; the other file
29 # has been deleted by the thinning program Renove corners
30 # fromthinned i mage so that Arc/Info’s GRIDLINE function
31 # works better.

32 # N B. "renovecorners' needs a couple of dumry parameters on
3 #its command line, here "0 72"

34

35 # Add "01" suffix to thinned, corner-renpved i mage’s

36 # file nane.

37

38 if [ -f {TWDIR}/$k.1 ] ; then

39 ${ REMCPROG} ${TMPDI R}/ $k. 1 \

40 ${OUTDIR}/ $i / ${k}01.tif ${TMPDIR}/$k.3 0 72
41 rm-f ${TMPDI R}/ $k. {1, 3}

42 echo WROTE THI NNED | MAGE : ${OUTDI R}/ $i / ${k}01. tif
43

44 elif [ -f {TMPDIR}/$k.2 ] ; then

45 ${ REMCPROG} ${TMPDI R}/ $k. 2 \

46 ${OUTDIR}/ $i / ${k}01.tif ${TMPDI R}/ $k.3 0 72
47 rm-f ${TMPDI R}/ $k. {2, 3}

48 echo WROTE THI NNED | MAGE : ${OUTDI R}/ $i / ${k}01.tif

52



49
50
51
52
53

55
56
57
58

e

fi

done

se

echo "Could not find file for image " $i/$j
echo " ${TWMPDI R}/ $k. 1 :
echo ' ${ TMPDI R}/ $k. 2 :

cd ..

done
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A.7 Scripts for converting images to vector coverages

A.7.1 conv2vector.aml

conv2vector.aml is the script to convert the thinned images to vector coverages; it is in the
directory /d8/canri/thinnedtifs.

1 & f N [ exists . -workspace ] &t hen

2 &do

3 & ype Creating workspace here ...

4 cw .

5 &end

6

7 &setvar here = [ show &workspace ]

8 & ype %here%

9

10 &setvar macroloc = /d8/canri/thinnedtifs/

11 &setvar thisw = /d8/canri/thinnedtifs/coonma_nonaro
12

13 & f ~ [ exists % hi sweb -workspace ] &t hen

14 &do

15 & ype Creating workspace ... % hi sw

16 cw % hi sw

17  &end

18

19 workspace % hi sw

20

21 &if [ exists outfile -file ] & hen

22 &setvar ok = [ delete outfile -file ]

23

24 &setvar count = [ filelist *.tif outfile -file ]
25

26 & f %ount% <= 0 &t hen

27 & eturn Error generating output file in workspace % hi sw
28

29 &setvar unit = [ open outfile ok -read ]

30

31 &do | =1 & o %ount%

32 &setvar intiff = before [ read %unit%ok ] .tif ]
33 &setvar outgrid = [ before % ntiff%O01 ]

34 & f [ length %utgrid%] > 9 & hen

35 &setvar outgrid = [ substr %outgrid%1 9 ]
36 [/* Convert thinned grid to coverage.

37 & un %racr ol oc% 2v-one % nti ff % Y%out gri d%
38 &end

39

40 &setvar ok = [ close %wnit%]

41 &setvar ok = [ delete outfile -file ]

42

43 wor kspace Y%here%
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A.7.2 t2v-one.aml

1 &args intiff outgrid

2

3 &ype intiff - %ntiff% outgrid - %outgrid%
4

5 &setvar outcov = %outgri d%

6

7 i mgegrid % ntiff% %utgrid%

8

9 /* The images have a resol ution of 150 dpi which gives a cell
10 /* size of 0.0067. 1In converting to |ines, use tolerances of
11 /* about two and three cells.

12 gridline %utgrid% %ut cov¥®1 POSI TI VE NOTHI N NOFI LTER ~
13 SHARP # 0.017 0.012 0.0

14 cl ean %out cov¥®1 %out cov¥®2 0. 012 0.0195 poly
15 buil d %ut cov¥®2 |ine

16 kill %outgrid%

17 /* Renobve pseudo- nodes

18 arcedit

19 edi t cover age %out covy®?2

20 editfeature line

21 sel ect all

22 unsplit none

23 save

24 qui t

25 /* Re-build ...

26 bui | d %out cov¥®2 poly

27 buil d %ut cov¥®2 |ine

28

29 /* Clean up ...

30 kill %outcovi®l all

31 rename %out cov¥®2 %out cov%

32

33 &type %utcov%is the cleaned, thinned coverage.
34

35 & abel END OF AML
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A.8 Scripts to help create topologically clean coverages

A.8.1 Extracting dangling lines to a new coverage

This AML macro, dangle-extract.aml, extracts dangling lines from one coverage, putting the
dangling lines into a new coverage, and building it as lines. Its usage is &run dangle-delete
<incover> <outcover>.

O©CoO~NOOULDWNPRF

BPRERRRRRR R
O~NoO U WNRPO

&args incov outcov
/* Extract all (and only) dangles froma coverage, unsplits
/* the lines to renobve pseudo-nodes, and re-builds lines.
/* The purpose of this AML nacro is to create a coverage you
/* can easily check to find dangl es you need to keep!
& f [null % ncov¥q or [null %outcov® &then
& eturn Usage : dangl e-extract <incover> <outcover>
arcedit
edi t coverage % ncov%
editfeature line
sel ect | poly# <> rpol y#
del ete
nsel
unsplit none
save %out cov%
qui t

build %out cov% | i ne

A.8.2 Deleting dangling lines from a coverage

This AML macro, dangle-delete.aml, deletes dangling lines from one coverage, putting the
polygon linework into a new coverage, and building it. Its usage is &run dangle-delete
<incover> <outcover>.

O©CoO~NOOUTPWDNPRF

BPRERRRRRER R
O~NoO U WNRPRO

&args incov outcov

/* Deletes all dangles froma coverage, unsplits the lines
/* to renove pseudo-nodes, and re-builds pol ygons and |ines.

& f [null % ncov¥q or [null %outcov® &then
& eturn Usage : dangl e-del et e <i ncover> <out cover >

arcedit

edi t coverage % ncov%
editfeature line

sel ect | poly# = rpol y#
del ete

nsel

unsplit none

save %out cov%

qui t
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19
20

bui | d %ut cov% pol y
bui l d %utcov%|ine

A.8.3 Clipping off

The script is clipoff.aml, and its usage is simply &run clipoff. You must, though, edit the
macro and specify the correct values for the four variables amgbigbox, unclipped, bigbox,

and clipped.

1 &ar gs dumry

2 & f ~ [null %dumy% &t hen

3 &do

4 & ype "clipoff" does not take argunents.

5 & ype Edit file and specify coverages.

6 &return

7 &end

8

9 /* These two coverages nust al ready exist. ..

10 /* The over-size AMG box in netric coordi nates,
11 /* correct AMG zone.

12 &setvar angbi gbox = kydra25y55

13

14 &setvar prfx = kydr

15

16 /* The unclipped coverage in scanner coordi nates (inches).
17 &setvar unclipped = %rfx%1

18

19 /* This AML macro creates these two coverages; they nust not
20 /* exist on entry.

21 &setvar bigbox = %rfx%i gbox

22 &setvar clipped = %rfx%®2

23

24

25 [/* **** You should not need to change anythi ng bel ow here ****
26

27

28 & f ( N[ exists %angbi gbox%-cover ] ) OR ~
29 ( M [ exists %unclipped%-cover ] ) &then
30 &do

31 & ype These coverages nmust both exist : ~

32 Yangbi gbox% and %uncl i pped%

33 & ype At | east one does not.

34 &return

35 &end

36

37 & f [ exists %bigbox%-cover | OR ~

38 [ exists %lipped%-cover ] & hen

39 &do

40 & ype Neither of these coverages nust exist : ~
41 %bi gbox% and %l i pped%

42 & ype At | east one does.
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46
47

49
50
51
52
53

55
56
57
58

& eturn

&end

create %i gbox% %uncl i pped%

/* Wite the output of the "transform to a watch file
[* for the record.

&wat ch %uncl i pped% t ransf . wat
t ransf or m ¥%angbi gbox% %bi gbox%
&wat ch &of f

clip %nclipped% %i gbox% %! i pped% poly 0.0001
build %lipped%line

kill %bi gbox% al |

&l abel

END_OF AM.
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A.9 Scripts for processing topologically clean coverages

A.9.1 Adding label points to cleaned coverages

The script is addlabels.aml, and its usage is simply &run addlabels <coverage>.

O©C O ~NOOOUTDSWDNPRF

B
N R O

&ar gs coverage

/* The Arclnfo help for CREATELABELS says:

/[* "If you are creating | abels for a new coverage whi ch does
/* not yet contain atrributes, use an \{id\_base\} of 0 and
/* then run BU LD"

creat el abel s %¢overage% 0

bui | d %€overage% poly

build %€overage%!ine

/* Check all is OK - the universal polygon is
[ * probably unl abel | ed.

| abel errors %overage% al |

A.9.2 Adding items to coverage PAT table

The script is additems.aml, and its usage is simply &run additems <coverage>.

O©CoO~NOOULDWNPE

NN RRRRRRRERR
POWWOWNOUDMWNRO

&ar gs cover nane

addi t em %cover name% pat %over nane% pat AGNUM 4 5 B
addi tem %over nanme% pat %over nane% pat AGCLASS 2 2 N O
addi t em %cover namre% pat %over nane% pat AGIEXT 32 32 C

/* Initialize the table entries; | eave AGIEXT bl ank but
/* for the universal polygon.

t abl es

sel ect %over nane% pat
resel %overname%t = 1
cal ¢ agnum = 100

calc agclass = -2
move ' -2’ to agtext
nsel

cal ¢ agnum = 99
calc agclass = 0

q

& abel END _OF AML

A.9.3 Georeferencing

The script is georef.aml, and its usage is simply &run georef. You must, though, edit the
macro and specify the correct values for the five variables amgbox, unref, newbox, georefand
georefel.
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O©CoO~NOOUDWNPE

ol © 00N O WNPOOWO~NOUITARWNPOOO~NOOOA,WDNEO

SHRES

47

49
50
51

/* The

/* The

se two coverages nust already exist...

AMG box in netric coordi nates, correct AMG zone.

&setvar angbox = kydra25x55

&setvar prfx = kydr

/* The attributed coverage in scanner coordi nates (inches).

&setvar unref = %rfx%5

& (
(
&do

& yp
Qtunr ef

& yp
&r et

&end

/* Thi
[ * exi

N[ exists %angbox%-cover ] ) OR ~

N[ exists %unref%-cover ] ) &t hen

e These coverages nust both exist : %angbox% and ~

%

e At | east one does not.

urn

s AML macro creates these three coverages; they nust not

st on entry.

&set var newbox = %prf x%box
&setvar georef = %rfx%06
&setvar georefel = %rfx%07

& f [ exists Ymewbox% -cover | OR [ exists Ygeoref%-cover ]

OR [ exists %georefel %-cover ] &t hen

&do

& yp
%mewbo

& yp
&r et
&end

/* &se
/* &se

create
&wat ch
t ransf
&wat ch
i denti

[* set
/* box
/* cov
t abl es
sel ect
resel

e None of these coverages must exist : ~
X% 9%georef% and %georefel %

e At | east one does.

urn

tvar clipcover [getcover]
tvar outlayer [response 'Enter layer to use ']

%mewbox% %angbox %
ounr ef % t ransf . wat
or m %unr ef % %mewbox%
&of f
ty %anmgbox% Ymewbox% Ygeoref % poly 0.1

the attributes correctly for polygons inside the new
boundary but outside the scanned and corrected
erage.

%geor ef % pat

%angbox%t <> 1 and Y%mewbox%t = 1
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52 /* This re-selection will report the nunber of polygons
53 list

54 calc AGNUM = 0

55 calc AGCLASS = 0

56 nove '0° to AGIEXT

57 /* "name’ is the AMG box’s nane in its original coverage.
58 dropitem %georef % pat %angbox%t %angbox% i d name Ymewbox%#t ~
59 Y%mewbox% i d

60 ¢

61

62 /* Elinmnate these 'unlabelled border polygons.

63 elimnate Y%georef % %geor ef el % nokeepedge poly # border

64 resel aghum= 0 and area < 1000.0

65 -~
66 n
67 n

A.9.4 Back-transformation

backtrans.aml

1 /* These two coverages nmust already exist...

2

3 /* One of the coverages with the correct tics in scanner
4 /* coordinates (inches).

5 &setvar initialcov = bnmbv0l

6

7 /* The attributed coverage in AMG nmetric coordi nates.
8 &setvar georef = bnbvg07

9

10 /* This AML macro creates this coverage; it nust not
11 /* exist on entry.

12 &setvar checkcover = bmrbuOl

13

14 /* Check coverage exi stence/ non-exi stence..

15

16 &f ( [ exists %nitialcov%-cover ] ) OR ~

17 ( [ exists Y%georef%-cover ] ) & hen

18 &do

19 & ype These coverages nmust both exist : ~

20 %nital cov¥% and Ygeoref %

21 & ype At | east one does not.

22 &return

23 &end

24

25 & f [ exists %heckcover%-cover ] &t hen

26 & eturn This coverage, %heckcover% already exists. -~
27 It should not.

28

29 create %heckcover% % nnitial cov%

30 &watch %georef % transf. wat
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31 transform %georef % %heckcover %
32 &watch &off
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A.10 Utility scripts specifically written for CANRI project

A.10.1 Iga-tics.sh

This script produces AML code to generate a tic coverage with tics corresponding to the
corners of all 1:25,000 and 1:50,000 (but not 1:100,000) map tiles that are in or overlap a
shire. Directly or indirectly, it uses many of the scripts discussed in the next section. The
usage is:

| ga-tics.sh <l ga- nane>
For example, Iga-tics.sh bath generates the following AML code:

generate ticbathl

tics

1, 149. 250000, - 33. 500000
2, 149. 250000, - 33. 375000
3, 149. 500000, - 33. 625000
4, 149. 500000, - 33. 500000
5, 149. 500000, - 33. 375000
6, 149. 500000, - 33. 250000
7, 149. 750000, - 33. 625000
8, 149. 750000, - 33. 500000
9, 149. 750000, - 33. 375000
10, 149. 750000, - 33. 250000
END

q

Generally, 1 would capture this to a file (e.g., maketics.aml) using Iga-tics.sh <lga-name> >
maketics.aml. You can abbreviate the name, as you see, and you can give it in lower-, upper-
or mixed case. You should give only one name as any after the first on the command line are
ignored. The script automatically generates the tic coverage name by adding the prefix tic
and the suffix Il (to denote that the coordinates are in lat/longs) to the LGA name you entered
on the command line (bath in this example). To ensure the tic coverage name is no longer
than 13 characters (an Arcinfo limitation), the LGA name you enter on the command line is
truncated to 8 characters.

The code:
1 #!/ bin/sh
2
3 i ndi r="/d8/ scripts/"
4 t npfil ="wal wal wal . t mp"
5 if [ -f $tnpfil ]; then
6 rm-f $tnpfil
7 fi
8
9 ${indir}l ga-nmap25coords. sh $1 > $t npfil
10 ${indir}l ga-map50coords. sh $1 >> $tnpfil
11
12 # Select only lines beginning with nunmbers, sort them
13 # renove duplicates, and prefix with a unique |ID nunber
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14 # when printing.

15 egrep "A[MA-Z]" Stpfil |\
16 sort -t, -k 1,1n -k 2,2n | \
17 uniqg | \

18 nawk -v LGA=$1
19 BEA N print "generate tic" substr(LGA 1,8) "II"

20 print "tics" }

21 { print ++i "," $0 }

22 ENIY print "END'; print "q" }’
23

24 rm-f $tnpfil

A.10.2 Imposing a common set of tics on LGA map box coverages with
make-add-tics.sh

The script make-add-tics.sh generates AML code to copy the tics of one coverage to a series
of other coverages (with all the coverages in the same directory). The tic coverage must have
a name of the form tic*ll, and there must be just one sub-directory with this form of name.
Every other coverages whose name ends in Il will have code generated to replace its tics. A
coverage directory is identified by having an arc.adf file in it. Usage is just to run the script
in the directory were all the coverages are:

make- add-ti cs. sh
Here is an extract of a file captured from this command:

gener at e bonbal a25x|
copytics ticbonbal al
q

gener at e bukal on25xI
copytics ticbonbal al
q

gener at e candel 025xl|
copytics ticbonbal al

q
The code:
1 #!/ bi n/ sh
2 ticcov='ls -d tic*lI"®
3 if [ ! -d $ticcov ]; then
4 echo "There is no tic cover in this directory"
5 exit
6 fi
-
8 for i in‘ls -d *II"'
9 do
10 if [ -d$i -a-f $i/farc.adf -a $i !'= $ticcov ]; then
11 echo "generate $i
12 copytics $ticcov
13 q"
14 fi
15 done
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A.11 Existing scripts adapted for CANRI project

A.11.1 Projecting map box coverages to AMG Zone

A.11.1.1 project-xll projects normal map boxes

1 &args zone

2

3 & f [NULL %zone% &t hen

4 &do

5 & ype You nust give the AMG Zone (54, 55, or 56)

6 & eturn Usage: & un project-xll <zone-nunber>

7 &end

8

9 & f [NULL %Zzone%d OR %Zzone% <> 54 AND %zone% <> 55 AND ~
10 %zone% <> 56 &t hen

11 &do

12 & ype You nust give the AMG Zone (54, 55, or 56)

13 & eturn Usage: & un project-xll <zone-nunber>

14 &end

15

16 /* In the workspace in which it is run, project all coverages
17 /* whose nanmes end in %ail%fromlat/longs to AMG Zone %zone%
18 /* with nanes ending in %ewtail % and build these coverages.
19

20 &setvar tail = xl|

21 &setvar newtail = x%one%

22 &setvar outam = do-projectx.an

23

24 & f [ exist Y%outam %-file ] & hen

25 &sys rm -f %outam %

26

27 |* generate tenporary file nane of form xxx*.tnp

28 &setvar outfile = ~

29 [ pat hnanme xxx[after [date -ftag] .].tmp -file]
30

31 &setvar count = [ filelist *%ail % %utfil e%-cover -all ]
32

33 & f %ount% <= 0 & hen

34 & eturn Error generating output file.

35

36 &setvar unit = [ open %utfile%ok -read ]

37

38 &Joi =1 & o0 %ount%

39 &setvar incov = [ read %unit% ok ]

40 &setvar outcov = [before % ncov% % ai | 944 Ymew ai | %

41 & ype To project % ncov%to %outcov%

42 &sys echo project cover % ncov% Yout cov% ~

43 / d8/ macros/ | |t oang%zone% an >> %out am %

44 &sys echo build %out cov% poly >> %out am %

45 &sys echo build %utcov%!ine >> %outam %

46 [/* Kkill % hiscov%all
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47  &end

48

49 &sys rm-f %outfil e%

50

51 &type AML script, %utam % created to project coverages to ~
52 AMG Zone %zone%

53 &type Edit to correct AMG Zone nunbers, if necessary.

A.11.1.2 project-yll projects big map boxes

The macro project-yll differs from project-xIl in only three lines, where different values are
assigned to three variables:

&setvar tail = yll
&setvar newtail = y%zone%
&setvar outam = do-projecty.amn

A.11.2 Killing coverages
A.11.2.1 kill-head.aml

This AML macro kills all coverages whose names start with the string given as the macro’s
argument. For example,

& un kill-head bonb

will kill all coverages whose names start with the string bomb.

1 &ar gs head

2 /* Put this test in; otherw se, accidentally running just
3 [* "&un Kill-head" would kill all the coverages in the

4 /* workspace, an undesirable effect!

5 & f [null Y%ead?d &t hen

6 & eturn Usage: kill-head <end- of - nane>

-

8 & ype Killing all coverages whose nanes start with %ead%in ~
9 t hi s wor kspace . ..

10

11 /* In the workspace in which it is run, kills all coverages
12 /* whose names start with %ead%

13

14 /* generate tenporary file nane off formxxx*.tnp

15 &setvar outfile = ~

16 [ pat hname xxx[after [date -ftag] .].tnmp -file]
17

18 &setvar count = [ filelist Y%ead¥% %utfile%-cover -all ]
19

20 & f %ount% <= 0 &t hen

21 &do

22 &sys rm-f Y%outfil e%

23 & eturn Error generating output file.

24 &end

25
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26 &setvar unit = [ open %utfile%ok -read ]

27

28 &do i =1 & o %ount%

29 &setvar thiscov = [ read %unit% ok ]
30 kill 9% hi scov% al |

31 &end

32

33 &sys rm-f %utfil e%

A.11.2.2 kill-tail.aml

This AML macro Kkills all coverages whose names end in the string given as the macro’s

argument. For example,
& un kill-tail x55
will kill all coverages whose names end in the string x55.

1 &args tail

2 /* Put this test in; otherw se, accidentally running just
3 [* "&un Kill-tail" would kill all the coverages in the

4 /* workspace, an undesirable effect!

5 & f [null %ail% & hen

6 & eturn Usage: kill-tail <end-of-name>

-

8 & ype Killing all coverages whose nanes end in %ail%in ~
9 t hi s wor kspace . ..

10

11 /* In the workspace in which it is run, kills all coverages
12 /* whose names end in %ail %

13

14 /* generate tenporary file nane off formxxx*.tnp

15 @&setvar outfile = ~

16 [ pat hname xxx[after [date -ftag] .].tmp -file]
17

18 &setvar count = [ filelist *%ail % %utfile%-cover -all ]
19

20 &f %ount%<= 0 &t hen

21 & eturn Error generating output file.

22

23 &setvar unit = [ open %utfile%ok -read ]

24

25 &doi =1 & o %ount%

26 &setvar thiscov = [ read %unit% ok ]

27 kill 9% hi scov% al |

28 &end

29

30 &sys rm-f %utfil e%

A.11.2.3 kill-xIl.aml and kill-yll.aml

These two AML macros are specialized forms of kill-tail.aml in which the tail of the name is

xll or yll, respectively. The two macros take no argument.
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