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2.1 The POLYVRT data structure
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2.2 The topological data structure as used by GIMMS
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3.1. A model of error transmission in a GIS.
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3. 2. Common methods of cartographic

generalisation.
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4.1 Components of digitising
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4.2 Stream Digitising

Case a: Linear stream mode

. . Xxmm xmm  Xmm xmm
Straight line segment R y v v .

Curved line segment

xmm

Case b: Temporal stream mode

X sec X sec
Straight line segment - X

Curved line segment
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4.3 Costs and benefits of three data capture

methodologies
Intelligence | Technology | Software | Labour cost
Scanners low high high low high
Line medium medium medium | medium | medium/low
followers
Manual high low low high medium / low
Digitisers

Source material | Time Speed of actual| Volume
preparation responsiveness | process advantages
Scanners | high low high high
Line .
followers high low high high
Manual _ ) .
Digitisers medium high low medium / low
Physical error
distribution
Scanners predictable
Line
followers somewhat predictable
Manual .
Digitisers unpredictable




4.4 Error components of the table digitising
process

Error component Causes Consequence
Design of Resolution
Technology soft/hardware
. . Features unreliably
Eyesight Individual represented
o Features unreliably
n
Hand movement Individual represented
Operational Agency Undgsirable accuracy
training skills practices |
. .. Heavily generalised lines/too
'l?erce_ptlon a:nd Individual/ many points stored/line
intelligence agency? poorly caricatured
Scale Source Features poorly
material represented
Copying and Individual/ Features unreliably
transiation agency represented
Physical components | Source Mismatches at map joins
of map sheet material

Mistakes Individual Features unreliably represented




4.5 Problems of line following
when digitising

Linear feature to be digitised

Option a: using one boundary as a
guide

Option b: attempting a centreline policy

Potential consequences: \ m————"
A bouncing line \




Operator

4.6 Variations in the sum of error for the entire grid

GLG ——— 15.148

KYR — : 17.603
e

NJP 10.936

CEH - 14.163
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MJB 14.329
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4.7 Variations in the total deviation for individual points

.041

GLG
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NJP
Operator
CEH
.081

ALS

MJB

! | T T T T T [ I 1
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4.8 Mean and mode values for operators in the grid experiment

Mean

0.03 T

0.025 -

inches 0.015 4

Errori

GLG

KYR

NJP

CEH

ALS

MJB



4.9

A frequency distribution of the total error encountered by operator MJB

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES
77 .00067 hodokk ok ok ok ok ok ok ok ok ok kA Kk ok ok
111 .00400 Ak hkhkkhkhhkkhkhkhkkhkkhhkkkkhkk &k kk*
133 .00733 Akkkkhkkhkkkhkhkkkhhkhkkkhhkh kA kkkhkhkx
98 .01067 Ak hkkhkhhhkkhkkhhkhhkhhk kkhkkhk
106 .01400 Ak kAKX A XAk hAARAARKRA R KA Ahk Ak kok
74 01733 Ak Ak rrkAAKAARAKAAAKK
68 02067 KEAAAAkKKKAAKKKAKK
56 .02400 AhkKkhkkkkhhkkkkkk
44 .02733 Ak Kk kkhkkdhkkx
38 .03067 *okkok ok ok kokokk
27 .03400 2 kExkkkkk
19 L03733  Kkxxxk
17 .04067 rxxx
9 .04400 **
9 .04733  **
2 .05067 *
6 .05400 **
3 .05733  *
1 .06067
1 .06400
1 .06733
I I I I I I
0 40 80 120 160 200

HISTOGRAM FREQUENCY

4.10

A frequency distribution of the total error encountered by operator ALS

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 2.00 OCCURRENCES
32 000 AAAAkkhkAkEAAKKKAK
70 .004 Axhkhkhhhkh kAR KK KA Rk ARk Ak hkxhkxkkhk kX
60 .008 Ak khh kA kA ARAARAAKA KKK AR KKKk k Kk
60 012 KRRk AR A Rk k ko h AR ARk k kAR K Kk Kk kK
65 .016 Ahkhkkhk Ak hhkhhhkhkhkkhhhhkkkhkkkkkk k&
59 020 AAA A kA AAAAAKKKKKRKKKAKRRAKAKARAA K
68 .024 khkhkhkhhhhkhhkkAhkhkhhkhhhkhkhhkkkhkdkkxkkxkk
a6 028 KRR AK KA K AR KA A KKK KKK A KK KKK KKk k ko ko ok ok ok ok kK ke ok ok kX
65 L0032 kAR AA R kA A kKA KKK A KRA AR KA K A AR AKk Kk *
67 .036 AAkFhkAKAKRKRKN AR A A KRRk RA kA Ak kdhkhkhkhkdh&kkk
62 .040 AKKKRARAKRKAKKAKRKR KRR X ARk AR R Kk hkkkk*
57 .044 KA KRR AKRKKRARKAKKAKRR KRR A Kk k&
43 D48 Rk kkk kAR kR KE R KRR KKK KKK
19 .052 Ak hkhkhokkkkk
32 L056 KAk kkkkkAAkAKK KK
16 .060 AKKAKK kKX
11 .064 *kkk ok ok
10 068 xEkkAx
3 072 xx
4 076 **
2 .080 *
I ' I ! I ! I | I | I
0 20 40 60 80 100

HISTOGRAM FREQUENCY



411

A frequency distribution of the total error encountered by operator CEH

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 2.00 OCCURRENCES

0 -.0025

21 .0000 K’k ok dok ok kok ok k*

54 .0025 Khkhk Ak khkhkhhhkhkhhkhkkkhdhdkdhhxk

62 .0050 ANAKR AR AAKRARAAA KRR AR KR A A Kk h ok ok ok k ok

12 L0075 Kk hkhk kA kAR A AR K AR KRR KRR AKRAA KAk ARk Rk h A & &

88 .0100 AAA KKK KRK I AR A AR KRR A AR kAR R A AR kA Ak kAR kA AR Ak kA K &

80 . 0125 Kok ke ok ok dk ok de ok ok dok k ok kok Kk Kk k ok ko ok ok ok ok kA ok ok ok k kk ok ok ok

90 .0150 AA Rk kk kA AR A Ak kk kA kA Ak AR AR ARk khk kR ok k k& k ok ok & &k &

90 L0175 *hhhhkkhhhahh A Ak kA AR A A kAR AR Ak A A A KRR KA A hk Ak k k&

99 .0200 R R R R R e R R R R e R R RS R R
91 .02258 Ahk A AR K A AKX KKRAKRK K KA K ARAKAKARAR KRR A Kk hkk kR ARk Ak Kk & %

63 .0250 hkhkkhkkdkhkhkkhkkk Ak Ak kkhkhkkkkkkkkk k& &
34 L0275 kkkhkk Ak k Xk kA kK k ok
28 .0300 khkkkkkkkhkhkkkkk

17 .0325 Ak okokkkkk Kk

4 L0350 x*

2 .0375

1 .0400 *

2 .0425 *

2 .0450 *

0 .0475

I | I I I | I ! I ! I
0 20 40 60 80 100

HISTOGRAM FREQUENCY

4.12

A frequency distribution of the total error encountered by operator NJP

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 2.00 OCCURRENCES

0 -.001
74 .001 Akhkhkhkhkhkhkhhkkk Ak hkkkhhkkhkkkhkhhkkkhkdkrxkkkkk
90 .003 ARk Kk hkAKAKRAKRARKR KA AR A kA Ak ARk k kA A A kA kA Xk kkhkk A k*k
13 .005% ARKRAAKARKRKRAKRKRKRA AR KAk hkhhhkhhhkhddhkAhhk kK
89 .007 AKKAKKKKKRKARAKAARAA KA A ARk bk khk kA Ak hkkhkhdh Ak khkk k&
72 .009 Ah kA ARARAR KK AR KR AR ARk kkhkhk kA kXA KK
79 .011 AR KA A A KAKR KA RAN KA R hk AR Ak A AR AR Ak AKX hA Kk Ak kK
87 .013 kA A A A AR AR AR RR AR R AR A ARk A Ak khkkhkkh Ak hkkkkkokkk
67 .015 Akkhkhkhkkhhkhhkhkhkhkhkkdkkhkhkkkhkkkkkkkkkkk
71 .017 Ahkhkhhkhkhhkhkkkkkkhkhhkhkkkhkkdkhkkkkkkk
53 .019 Ak hh ko ARKARKKARRAAN KR Ak kk kK
32 .021 Ak khkkhkhkhhkhkhkhkkhk*k
35 .023 Ahkhhkkhkhhkhkkhkkhkhkkik
21 .025 Kk kkkhkkKkxk*
17 .027 *ok ok ok ok ok ok ok Kk
12 .029 * ok ok ok ok ok
12 L031  KrkkkH

7 .033  xxww

3 .035  *»*

5 L037 Kk

1 .039 *

I | I ) I i I | I | I
0 20 40 60 80 100

HISTOGRAM FREQUENCY



4.13

A fregquency distribution of the total error encountered by operator KYR

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES
0 -.002
127 002 KAk kAR R A A A KA KR KRR RKA KX KRR KKK K K®
112 006 KRRk KA AARKKKK LRI KKK KKK * & & &k *
93 .010 AA KKK AKX AAKRAXKA KA KRk A Xk X k &
93 .014 KAk hkhkhkkhk kA hkkhk Ak Ak kkkkkk
86 COLB Kok ko ok ok ok ok ok ok ok ok ok ok kK K Kk
76 (022 kkkA KKK R Ak KKK A KKK
74 026 Ak kkkkkkhkkhkkhkokokk
60 L0030 AkkkhkkkAkkk ki k
54 L 034 KhkkkkhkkhkkkkAkk
35 L0338 Ak kkkkkkk
36 042 Kk kkkokk k&
19 046 rkkkx
16 050  Axxx
6 .054 *x
5 .058 ~
4 .062 *
2 .066 *
1 .070
1 .074
0 .078
1 I | I | I | I I 1
0 40 80 120 160 200

HISTOGRAM FREQUENCY

4.14

A frequency distribution of the total error encountered by operator GLG

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 2.00 OCCURRENCES
3 .001  x*
16 .003 Kok ok ok ok ok ok Kk
32 .005 hkhkhkkhkkkkhkdkkhkkkk
39 L0007 khkhkhkhkhkkhkkkhkkhkhkkk k%
70 .009 Ak kAR A AR ARk AAKKRRR KRR A A XA A AR ARk ok kK
90 011 hhkkk kKX A KRR KA R AR AR KR AR AR A KR KRAR KRN AR KK Ik ok ek &
94 L0133 Ak kkk Ak kA kkkk ok hkk kA Ak AR A kA Xk k ko kh Ak ko k ok ok k k&
86 .015 AAKK KKK KA KKRK AR A KKK AR A Ak Ak AR KRR A KA Ak hhkk kX k k%
91 .017 khkhkkkkhkhdhhkhhhkkkk kR Ak khhk kA kA kkhhhhhkkkkhkhk k&
93 L0019 AAKAKAKRKRKKAKAKKR KA AR AhkhhhhkhhkhkhhAhkhkkkkkkkhk
79 .021 KAk kKR AR A KRR AKRA KA K AR I AR KA AARK KRR RKRARK AR * k&
64 .023 AAkA KRR KARKAK AR KRAAA AR A AR R AR KA Kk &k
46 025 kkkkkkhkkkkkkhkkkhkk kK koK
32 .027 khkkkkkhkkkkkhkhkk*x
18 .029 Akxkkkkxk
19 .031 hok ok kok ok ok ok ok ok
10 L033  *xkxx
8 .035  xkxx
8 L037  Kaxxk
2 .039 *
1 .041  *
I I | I | I I | I
0 20 40 60 80 100

HISTOGRAM FREQUENCY



4.15 Variations in the X AND Y coordinates achieved by MJB whilst
digitising

0.09 -r

0.08 +

0.07 +

0.06 +

Y

0.05
Error in inches
0.04

0.03

0.02

0.01

1 102 202 302 402 502 602 702 802

Point number



4.16 Variations in the X AND Y cooridinates achieved by ALS whilst
digitising

0.09 -~

0.08

0.07

0.06

0.05

Error in inches

0.04

0.03

0.02

0.01

1 103 204 306 406 511 611 701 801 901

Point number



4.17 Variation in the X AND Y coordinates achieved by CEH whilst
digitising.
0.09 -r
0.08 —+
0.07 +
0.06 +
0.05 -+
Error in inches
0.04

0.03

0.02

0.01

1 101 201 301 401 501 601 701 801

Point Number



4.18 Variations in the X AND Y coordinates achieved by NJP whilst
digitising
0.09 ~
0.08 -+
0.07 <
0.06 +
0.05 <
Error in inches
0.04 ¢

0.03

0.02

0.01

1 101 202 302 402 503 603 703 803

Point number



- 4.19 Variations in the X AND Y coordinates achieved by KYR whilst
digitising

0.09 —

0.08 -+

0.07 —+

0.06 +

0.05
Error in inches

0.04 —+

0.03

0.02

0.01

1 101 201 301 401 501 601 701 801

Point number



4.20 Variations in the X AND Y coordinates achieved by GLG whilst
digitising

08 T

0.7 +

0.6 +

05 +

Error in inches

1 101 202 302 402 502 604 704 804 904

Point number



0 '87N‘
0.61
0.5 1
0.4 1
0.3 4
0.21
0.1 A

0
-0.1
-0.2 A
-0.3 1
-0.4 -
-0.5 1

", AL )i i !
i

4.21 Variations in the X-coordinate whilst digitising

h& I'l i}t l;l il Mml‘i

in 10 -ths of Inches 900 points digitised by MJB
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0.6 -
0.5 1
0.4
0.3 1
0.2
0.1
0 -
-0.1 -
-0.2 1
-0.3 1
-0.4 -
-0.5 -
-0.6 1

0.7 |

4.22 Variations

;rror in 10 ths of inches

JLWJJ,QEAJJJJ‘Il

in the X-coordinate whilst digitising

900 points digitised by ALS
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4.23 Variations

error in 10 ths of inches

.

]

6
5
4
3
2

.0.00POOO

in

the X-coordinate whilst digitising
900 points digitised by CEH

increase in time




4.24 Variations in the X-coordinate whilst digitising

.77 " 10 the of inches 800 points digitised by NJP

0.8 A
0.5 - increase in time
0.4
0.3 1
0.2 1
0.1 A

: ; L ok | . AR AL gy R MGAN RN AL 0BG d it b :|
- T R R AR I

-0.2 ﬁ
-0.3 1

. S—

-0.4 -
-0.5 1

-0.6 1
-0.7 -




4.25 Var iations in the X-coordinate whi lst digitising
0.5 " 10 the of inches 900 points digitised by KYR

0.6 -
0.5‘ llllllllll
0.4 1
0.3 -

*« mhi m li MNM‘H l Ih i h ‘ QU Gl ” I
il (T
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-0.4 4
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4.26 Variations in the X coordinate whilst digitising

7error In 10ths of inches

0.6 -
0.5 -
04 1
0.3 -
02
0.1

900 points digitised by GLG

increase in time
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4.27 Variations in the Y-coordinate whilst digitising
o 9rror in 10 the of nches 900 points digitised by MJB

0.6 A
51 . ncrease in time
0.44 |
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0.24 {1
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428 Variations

grror in 10 ths of inches

0.6 -
0.5 -
0.4 1
0.3 -
0.2
0.1

0
-0.1 -
-0.2 A
-0.3 -
-0.4 -
-0.5 -
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-0.7 -

in

the Y-coordinate whilst digitising

800 points digitised by ALS

increase in time




_4.29 Variations in the Y-coordinate whilst digitising
o grror in 10 the of inchee 900 points digitised by CEH

0.6 A
0.5 - increase in time
0.4 -
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4.30 varigtions

%rror in 10 ths of inches
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4.31 Variations in the Y-coordinate whilst digitising

grror in 10 the of inches 900 points digitised by KYR
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432 Variations in the Y coordinate whilst digitising

error in 10ths of Inches
0.7 -

0.6
0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
-0.3

-05
-0.6
-0.7

900 points digitised by GLG

Increase in time




4.33 Variations in the X coordinate whilst digitising

0 9errcw in 100ths of inches

08 - 100 points digitised by GLG

0.6 A increase In fime
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60 70 80 S0 100




4.34 Variations in the Y coordinate whilst digitising
ogcrro_rln 100ths of inches

08 100 points digitised by GLG
0.7 A
0.6 -
0.5 A
0.4 A
0.3 A
0.2 A
0.t 1

increase In time

-0.1
02 A
-3 A
-04 -
=05
0.6
-0.7 A
-0.8 -




09
0.8
0.7

06
0.5
0.4
03
02
0.1

-0.1
-0.2
-0.3

-0.5
-0.6
-0.7
-0.8

4.35 Variations in the X coordinate whilst digitising

error In 100ths of Inches

100 points digitised under timed conditions by GLG
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4.36 Variations in the Y coordinate whilst digitising

0 9or'mr in 100ths of Inches

08
0.7
0.6
0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
-0.3

-0.5
-0.6
-0.7
~0.8

100 points digitised under timed conditions by GLG

increase in time
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4.37 Digitising error with respect to the spatial extent of the digitsing table for operator NJP



Error in 10ths of inches
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4.38 Digitising error with respect to the spatial extent of the digitsing table for operator CEH









ERROR

r in 10ths V\
o9

- Wy
. ‘ /,‘;Q;‘y@%)’ V’/\Q‘\V .v
- A\"}\‘@\ e KC"N M‘
Sl w "' """ i\ \vl\ VI
2l vmgs\ ‘ W “'_0‘
iCe ., l“l “ \é}"l ||‘|\I‘ O
R &y e ‘“.I '° Y\o%\lo»x\“”

441 Digitising error with respect to the spatial extent of the digitsing table for operator GLG
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A frequency histogram of the length of lines when digitised from
different scales using different operators.

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY .50 OCCURRENCES
30.8
31.3
31.8 **
32.3 *=*

32'8 Fok ok ok ok ok ok ok ok ok ok k k&
33.3 Kok okok ok ok ok ok kokokk
33.8 LR R EEEEERE S E SR RS
34.3 %k ke ke ok ok kok ok ok ok ok ok

0
0
1
1
7
6
8
7
0 34.8
1 35.3  *x
3 35.8 LEEX 2 XY
1 36.3 *x
5 36.8 Kok ok ok ok ok ok ok ok k
20 37.3 Ahkkkhkhkkkh Rk hk kA ARk kA kA A Ak Ak kA kkkk ok k kk k%
24 37.8 LR R LS R SR RS TS
5 38.3 *okodkok kok ok koK ok
0 38.8
4] 39.3
1 39.8 *x*
0 40.3
0 40.8
I I | I | I | I I
0 5 10 15 20 25

HISTOGRAM FREQUENCY



Figure 4.44

Variations in the length of line with respect to points

Length of the line
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4.45 CONFIDENCE LIMITS FOR THE SIMILARITY OF DIGITISED LINES

AT 95% SIGNIFICANCE
1:100,000 1:50,000 1:25,000
33.226 33.465 33.701 36.933 37.165 37.397 37.554 37.782 38.010
SE =0.116 SE =0.113 SE =0.111
AT 99% SIGNIFICANCE
1:100,000 1:50,000 1:25,000
33.143 33.463 33.783 36.852 37.165 37477 37.475 37.782 38.089

SE =0.116 SE =0.113 SE =0.111



4.46 Using too many points to efficiently
characterise a line

Line to be digitised

Line digitised with too many points

Line digitised with a reasonable
number of points to still mantain its
character
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A comparison of the same feature with differing lengths

digitised by PNA from the 1:25,000 scale map

Total line length: 40.0032km Total line length: 35.8605km



Figures for Chapter §



5.1. Network structured data illustrating the need
for contiguity so that flows can be modelled

Network unable to function using a shortest route algorithm
due to the discontinuous nature of the digitised lines

1

Network selects shortest route as all lines are contiguous



5.2 Data model unable to create full
polygon structure due to the presence of
a dangling arc

Polygon 3

not recognised
due to dangling
arc




5.3 Snap tolerance used in digitising

Snap
tolerance

Snap tolerance allows the line to be 'snapped' onto the
nearest available node, thus the operator merely has to
end the line NEAR the node at which it should finish



5.4. Entity by entity digitising and
possible problems

Area digitised twice and
therefore present in
both polygons

Area not digitised in either
case and therefore
unaccounted for in the
dataset



5.5 Priority numbering of polygons as an
alternative to having to digitise complex lines
twice

Polygon 1
Priority 1 Polygon 1

Priority 1

True boundary of polygon 2

Falsely extended boundary of polygon 2, which will be
removed by the internal processing, due to the fact that
polygon 2 has a lower priory number to polygon 1. In this
case, as in all others, if there is a conflict, then the
boundary of polygon 1 takes priority



5.6 Undershoots and overshoots

Undershoot

Undershoot
Undershoot Undershoot

Overshoot

ﬂ Undershoot
-

Undershoot

Undershoot

Undershoots and overshoots in the digitising process
are both recognised as dangling arcs by the data
model, as in both cases the lines onto which these
lines are attached 'dangle’ in space



5.7a Vertex move and L
associated problems

Distance which the
‘dangle has to move

Actual stopping point

intended stopping point

Dangle has been
moved to meet the
intended stopping
point

\
/

Intended stopping point

Venrtex joining point has been
moved to accommodate the
movement at the other end of
the line



5.7b Arc move and
associated problems

|
Distance which the
‘dangle has to
move
|
Actual stopping
point
Intended stopping o
point
Dangle has been
moved to meet the L
[ ]

Node point has been moved
to accommodate the
movement at the other end of
the line, thus resulting in
further 'dangling arcs'

Intended stopping
point



5.8 Problems of vertex movement using straight line
coverages

The original features as they exist on the ground

Lines have been digitised with a series of overshoots and

undershoots

- /\/

Worst possible scenario, where accurate vertices are moved to
meet dangling arcs



5.9 Problems of node collapse

Tolerance value

\ between two node
endpoints
Gap is closed by the
'match node’ option

N

Case a: gap exists

Case b: gap exists
between node
endpoints; one node
end is attached onto
a small line

ap is closed by the
match node option and
the small line
‘collapses’ onto itself



5.10 The unpredictability of node matches as
a consequence of random node numbering.

The error tolerance is applied to each node in numerical sequence,
any neighbouring nodes which fall within the tolerance are snapped
onto this node.

Desirable n shi
All nodes snap onto node 98

Node number 98

Node number 69

J N Node number 67
| N

Undesirable
situation 1

All nodes snap onto node 69

Undesirable
situation2

All nodes snap onto node 68

‘ Node number 56

Node number 68




5.11 The removal of intentional 'dangling’ lines in an attempt
to remove node errors

REMOVE

Tolerance set in order to remove
large unwanted line




5.12 The 'weeding' procedure

- Weed tolerance set

Unecessary lines are ‘weeded' out using a set linear
tolerance.No lines with a length greater than the tolerance
can exist. Thus lines lose their sinuosity, but save on storage
space.
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5.15 Mnode tol = 30 cov units : fuzzy tol = 5 cov units : dangle tol = 30 cov units
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5.19 Mnode tol = 50 cov units : fuzzy tol = 5 cov units : dangle tol = B0 cov units
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5.22 Mnode tol = 3 cov units -

fuzzy tol = 5 cov units :

dangle tol

= 2 COoV units
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dangle tol = 60 cov units
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5.30 Mnode tol = 3 cov units : fuzzy tol = 5 cov

units :

dangle tol = 60 cov

units
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5.33 Mnode tol = B cov units :

fuzzy tol = 5 cov units :

dangle tol = 2 cov

units
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534 Mnode tol = 8 cov units :

fuzzy tol = 5 cov units :

dangle tol

= B cov units
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5.48

Size of tolerance

0.09in
0.08in
0.0%n
0.06in
0.05in
0.04in
0.03in
0.026in
0.02in
0.015in
0.0lin
0.009in
0.005in
0.001in

Number of errors removed by various node matching tolerances

10
11

T - - - T - L - 1 1
100 150 200 250
No. of errors retained

© -
(4]
(]



Number of errors retained/
No. of lines removed

150

100

50

549  Errors Vs lines

Using the match node tolerance

\
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5.50 Problems of dangle removal following the
use of the intersection program

Pre-tolerancing.

Total number of lines: 5

Stage 1: Intersection

Total number of lines: 13

Stage 2: Removal of dangles

Total number of lines : 10

Removal of ‘'dangles’ created by the intersection program cannot
always be performed
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5.51 The distribution of the total number of errors in the coverages
following processing
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5.52 The distribution of the total number of lines in coverages follow
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5.53 The percentage of lines remaining with respect to the lines removed
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5.54 A plot of the total number of errors retained as compared with the total

number of lines retained
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X High match node, medium dangle

556 Lines less than 0.009in retained in the coverage
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Number of lines

5.57 Lines greater than 0.009in and less than 0.01in retained in the coverage
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Number of lines
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558 Lines greater than 0.01in and less than 0.02in retained in the coverage
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5.60 Lines greater than 0.03in and less than 0.05in retained in the coverage
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5.63 Lines greater than 0.2in retained in the coverage
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5.64

Distribution of coverage line lengths following a match tol of 0.009" and
a dangle tol of 0.03".

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
128 L0 Rk kk Rk kR kk kR kA kA Rk Ak ok ok ok kK R kK
98 LD kkkkkkkkkkkkkkkkkhkkkkkk %
115 4 kkkkkkkkkkkkk kA Rk Kk KAk kkkk Kk
140 LB kAR kAR KA AR AR KR KRR A KR KRR Kk Kk Kk k ok
104 B AR kA ARk ARk kAR A AR AR ARk k Rk *k
76 1.0  KkkkkkkhArkArk Rk Ak KK
55 1.2  hkkkkkkkkkkkkk
30 1.4  rkrkxxkx
17 1.6 *xxx*
3 1.8 «*
9 2.0 **
5 2.2 *
3 2.4 *
2 2.6 *
2 2.8 *
3 3.0 *
1 3.2
0 3.4
0 3.6
I S B e N T Y T I B R
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .648 STD ERR .019 MEDIAN .577
MODE .011 STD DEV .528 VARIANCE 279
KURTOSIS 2.810 S E KURT .174 SKEWNESS 1.302
S E SKEW .087 RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 512.318



5.65

Distribution of coverage line lengths following a match tol of 0.009"
and a dangle tol of 0.2"

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
120 O Rk Rk kkkkkk kA kk kR Rk Rk ok kkkok kK
85 '2 LA A E AR RS REREEEESERESR]
115 .4 AAhkk ARk hkA Ak hkrkhkkhkhkhkkkhkhkikkkxk
140 .6 %k ko doodk g A dk de ok ok kK ok ke Tk ok ko ke ok ok e ok ok ok o ok %k
104 B KRR ARK KKK IR KRR KRR AR KK R R kK
76 1.0 ARk AXKEKKAKKRKKRK KKK
55 1.2 KkkAKkAXkRKAK KK
30 1.4 kxkkxkxxk
17 1.6  *x*x
3 1.8 =
9 2.0 **
5 2.2 *
3 2.4 =*
2 2.6 *
2 2.8 *
3 3.0 *
1 3.2
0 3.4
0 3.6
) O I ST R R T (R e A T §
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN i .662 STD ERR .019 MEDIAN .598
MODE .011 STD DEV .528 VARIANCE .279
KURTOSIS 2.805 S E KURT .176 SKEWNESS 1.285
S E SKEW .088 RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 509.751



5.66

Distribution of coverage line lengths following a match tol of 0.09" and
a dangle tol of 0.03".

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
107 .0 WF ok ok ok ok ok vk ok ok ke ok ok ok dk ok ek gk ok ko ok ok
99 .2 &k ok % ok dk %k %k ok ok ek gk ke k k ok ke k ok ok ok ke ok ok
111 .4 W ek sk ko ke ok de ok ok ke ok ok sk gk %k ok b ok ok ok ok ke ok
144 .6 % Jr ok k% Kk ke ke Kk ke ke ke ok ok ok ok sk ok ok gk gk ke ok sk Kk ok ok sk ok k ko ok
100 .8 P ko ok vk gk ek ok ok ok ok ok ok ok ok ok ok ok ok ok kK
77 1.0 J % Kk k% ok ok k k% sk ok k% ok ok ok ke
57 1.2 * Jdc ok ok kK k k kodk ok k ok ok
28 1.4 *rkkkkk
18 1.6 * ok %k k
4 1.8 *
9 2.0 **
5 2.2 *
3 2.4 *
2 2.6 *
2 2.8 *
3 3.0 *
1 3.2
0 3.4
0 3.6
) GRS SUPIUE SN SUPT SN SIS SUP SIS
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .668 STD ERR 019 MEDIAN .604
MODE .003 STD DEV .527 VARIANCE .278
KURTOSIS 2.786 S E KURT .176 SKEWNESS 1.286
S E SKEW .088 RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 514.176



5.67

Distribution of coverage line lengths following a match tol of 0.026" and
a dangle tol of 0.02".

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
113 L0 kkkkkkhkkkkk ok ko kRkokk ok ko kK ok ok
97 LD kkkkkkdk sk ek ok gk ok ok ok ek kb
115 LG kkkkkkkkhkkkkkkkkkk ok ok k ok ok okok ok kK
139 LG KRR A kR AR AR RKA KRR KRR R AR ARk Ak Rk Kk kk &
103 LB KAKAKAARKRRRAR AR KRRk R A KR A A %
75 1.0  hxkkrkkkkkkhkrkkrkk kK%
57 1.2  hAAKxAkkRRkKAKRKX
30 1.4  xrkkkxkx
17 1.6 *xx*xx
3 1.8 ~*
9 2.0 *x
5 2.2 +*
3 2.4 ~*
2 2.6 *
2 2.8 *
3 3.0 *
1 3.2
0 3.4
0 3.6
L T A A L T SR R
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .662 STD ERR .019 MEDIAN .588
MODE .003 STD DEV .527 VARIANCE .2717
KURTOSIS 2.809 S E KURT .176 SKEWNESS 1.297
S E SKEW .088 RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 512.572



5.68

Distribution of coverage line lengths following a match tol of 0.026" and
a dangle tol of 0.2".

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
107 L0 Rk ko ko ok ko ko ke ke ok ke
92 D KK RAR KKK KRR KRR KRR KR KR &
115 d Kk KRRk KKK kKKK KRR KKK KK KKKk Kk kK
139 LB KKK ARKK KRRk KRRk R Rk hokk ok Kk ok kk kK kkk ok k
103 B kkkkkkkkkkhkkkhkokkk ok ok kok kK K
75 1.0  AAkkkkkkkkkxkkkkkkkx
57 1,0 hkkkkkkkkkhkkkk
30 1.4  kkxkxkx
17 1.6 **x*x
3 1.8 =
9 2.0 *x
5 2.2 *
3 2.4 =*
2 2.6 *
2 2.8 «*
3 3.0 ~*
1 3.2
0 3.4
0 3.6
I....+.... T ...+, . T . .+ 0 T+ Tl a0V T
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .670 STD ERR .019 MEDIAN .607
MODE .003 STD DEV .526 VARIANCE .277
KURTOS1IS 2.817 S E KURT .177 SKEWNESS 1.292
S E SKEW .089% RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 511.384



5.69

Distribution of coverage line lengths following a match tol of 0.09"
and a dangle tol of 0.2"

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.4
0 -.2
103 L0 Kk kkkk kKA kKK R KKK KR kX Rk kK Kk
97 LD kkkkkkkkokkokok ok ok ok ok Kk Kk ok kK K
111 LA kdekkkokk ok ok kok ok ok ok ok Kk ok ok k K Kk ok ok kK
144 LB Rokkkokk kok ko ke kok ok k kK ko ok ke ke ke k kK kK
100 LB kkdekokokok ko ok ko k ke k ok K kK ok ke ko
77 1.0  hkkkAkkkkkAkhRkkkk ok
57 1.2 RkkAkkkkhkkrRARKK
28 1.4 *xkkkkx
18 1.6  xxkkx
4 1.8 *
9 2.0 **
5 2.2 *
3 2.4 *
2 2.6 *
2 2.8 *
3 3.0 =
1 3.2
0 3.4
0 3.6
R L T R e (S AU P |
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .672 STD ERR .019 MEDIAN .609
MODE .003 STD DEV .527 VARIANCE .277
KURTOSIS 2.791 S E KURT .177 SKEWNESS 1.283
S E SKEW .088 RANGE 3.219 MINIMUM .002

MAXIMUM 3.221 SUM 513.525



5.70

Distribution of coverage line lengths following a match tol of 0.009",
a dangle tol of 0.2" and a weed tol of 0.1"

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

65 .15 I E R E R R ESE R ERERS XN
83 .30 KAk kXK kA Kkhdkkkkkhikikkx
98 .45 **t*.**************t******
111 .60 AAKREXEEKANAAXEEKRA KN KA KRR KRR AR
82 .75 kA KKK Kk kK kkk ok kokkkkkkwk
69 .90 K ko ok ok koK ok ok ok k k ok ok Xk
46 1.05 *dekdokkkhkkkkdh
37 1.20 * Kk kk ok ok ok kk
32 1.35 * % % %k %k %k k%
12 1.50 *xx%
11 1.65 **x*
2 1.80 *
6 1.95 **
1 2.10
0 2.25
1 2.40
0 2.55
0 2.70
0 2.85
1 3.00
1 3.15
I. A SR SRR LTI (USRI RO AP SO N AT i
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .708 STD ERR .017 MEDIAN .640
MODE .698 STD DEV .424 VARIANCE .180
KURTOSIS 2.996 S E KURT .190 SKEWNESS 1.211
S E SKEW .095 RANGE 3.122 MINIMUM .101

MAXIMUM 3.223 SUM 465.745



wel 1
Distribution of coverage line lengths following a match tol cof 0.09",
a dangle tol of 0.2" and a weed tol of 0.1"

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

61 15 kkkkkkkkkAkkkkk
88 30 KRk kkkkkkAkkkAkk kKKK kK
95 45 ARk kAR A AR AR RR KKK KRNk kK K
111 LBD KAk kkkk kA Kk kR kKA KKK KK KKk Kk k
81 LTS Rk kkkkkkk Rk kAR A KKK KKk
68 90 kA ARkkkkRARRARKARK
41 1.05  *kxkkxkxnk
40 1.20  hkkxkkkkkx
34 1.35  *kkkkkxkhx
11 1.50 **x*
12 1.65 **x
2 1.80 ~*
6 1.95 =
1 2.10
0 2.25
1 2.40
0 2.55
0 2.70
0 2.85
1 3.00
1 3.15
| AP T G N L T DR R S S |
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .711 STD ERR .017 MEDIAN .642
MODE - .385 STD DEV .424 VARIANCE .180
KURTOSIS 2.980 S E KURT .191 SKEWNESS 1.221
S E SKEW .096 RANGE 3.117 MINIMUM .104

MAXIMUM 3.221 SUM 465.181



5.72

A frequency distribution of the lengths in the T026c2 coverage
following a square root transformation on the data.

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 4.00 OCCURRENCES

0 -.1
5 NV
66 .1 %k g de ok vk vk ke ok ok ok ko ok ok ko
25 .2 *kkok kK
18 .3 * ok kok K
33 .4 * kK Kk K Kk ok
53 -5 %k % % gk ok ok k ok ok ok ok ok
61 .6 * Kk Kk Kk Kk Kok ok ok ok ok ok ok ok Kk
103 .7 hdkkhkhkkhkdkhkhkkkhkkhkhkhkkkhkhkkhkkxk
102 _8 J ok sk ok K Yo ok gk de ok ok ok gk ok ok sk ok Kk ok ok ok ok ok ok
91 .9 de o d de koo vk g gk ke ko ok ok ok ok ok k ok ok kX
75 1'0 kAhkkkkhkkkhkhkkhkkkkkhdk
62 1.1 ddkokok ko ohkokkhkkkkkkk
29 1.2 * %k ok k ok k Kk
14 1.3 *xxx
10 1.4  *xx
6 1.5 **
4 1.6 +*
5 1.7 *
1 1.8
0 1.9
S SUE SR SUPE S SUNNTIE SRS SR SR
0 40 80 120 160 200
HISTOGRAM FREQUENCY
MEAN .741 STD ERR .013 MEDIAN 779
MODE .055 STD DEV .348 VARIANCE 121
KURTOSIS -.117 S E KURT 177 SKEWNESS -.136
S E SKEW .089 RANGE 1.750 MINIMUM .045

MAXIMUM 1.795 SUM 565.425



5.73

A frequency distribution of the lengths in the T09c2wl coverage
following a square root transformation on the data.

COUNT

31
32
52
47
66
77
88
69
54
41
42
24
15

H P OO o

MEAN
MODE
KURTOSIS
S E SKEW
MAXIMUM

VALID CASES

MIDPOINT

.300
.375
.450
.525
.600
.675
.750
.825
.900
.975
1.050
1.125
1.200
1.275
1.350
1.425
1.500
1.575
1.650
1.725
1.800

.807
.620
-.001
.096
1.795

654

ONE SYMBOL EQUALS APPROXIMATELY 2.00 OCCURRENCES

* %

k% kok ok ok ok ok ok ok ok ok ok Kk ok ok

kok ok ok ok ok ok ok ok ok ok ok ok ok ok

Kk k& ok ok ok ok ok ok ok ko k ok k k ok k Rk Kk

ok ok odkok ok ok ok ok ok dkok koo ok ok ok ok ok ok ok k%

Kok ok ok ke ke Kk ke Kk e ek vk ok k ok k ok ok Kk gk sk ok ok ok ke ok ok %k ok ok

d Ak ko kg ok kA ke kot ok gk ok dk e sk sk sk sk ok ok ke ok ok ok ke Kk ko kb ok K
F ok dedk ok ok vk ok k ok gk ok ek ok ko ok ok ok sk ok kv sk ok ok ke ok ok ok ke ok ke ok ok ok ok ok
hhkkkhkkkhkhkhkhkhkhkkhkhkhhhkkkkkdkkkkkkkikkk
ThhkkkAkkhkhkhkdhhdhdhkhkkhkkhkkhkihkkkhk

Kk Kk &k k ok ko ko gk ok ok ok ke ok kK

ek ok ok kok ok ok ok ok ok ok ok ok ok ok ok ok ok K

*hkhkkkkkkkkhk

*kkkkk ki

* &

* % %k

*

*

B R B N T S e N Ty |
20 40 60 80 100
HISTOGRAM FREQUENCY

STD ERR .010 MEDIAN .801

STD DEV .2406 VARIANCE .061

S E KURT .191 SKEWNESS .298

RANGE 1.472 MINIMUM .322

SUM 527.530

MISSING CASES 0.



5.74 A COMPARISON OF THE T-TEST RESULTS

(a) COVERAGES T026C2 AND T09C2W1

T026C2 ToSC2wW+1
i
0.7085 0.7411 0.7736 0.78172 0.80662 0.83152
SE = 0.013 SE = 0.01

(b) COVERAGES T09C2 AND T09C2W1
To9C2 TooC2wW1

0.6245 0.672 0.7195 0.78172 0.80662 0.83152
SE = 0.019 SE = 0.01



5.75 Reduction of polygon size due to poor
digitising

The intended stopping point of the line
ends that make up polygon | is at point
Z, however, since this point has being
mistakenly identified on two occasions,
the the size of the polygon has been

I reduced.

Potential areal difference
between the intended
polygon and the actual

I polygon




5.76 The destructive power of faulty

intersecting

\
é
| 4
*8
| ¥
*8

Original T-junction as it is viewed in the real
world, with the stem carrying a length of 11
units.

The original is digitised and the stem is given
the correct length of 11 units. However the
horizontal intersection is mis-placed, thus
the intended length will be shortened when
the data model is built.

Stage one of building the data model. All
lines that cross eachother are intersected,
thus the t-junction now becomes a
cross-road. As the line is intersected, its
length is also narrowed, thus the length of
what will be recognised as the stem has
diminished to 8 units, and a redundant line of
length 3 units remains.

Stage two of building the data model. A
tolerance is set to remove all ‘'dangling' arcs.
In this case the tolerance is 3.5 units. The
small line created in stage one of building
the data model falls below this and is
therefore removed. The result is that the
stem is 3 units shorter that is should be,
despite accuracy in its original digitised
length.



5.77 The use of an additional identifier to
track lines in ARC/INFO

Line number increase as part of the clean and build
process in ARC/INFO

37 6

216
617

The use of an extra identifer was employed so that lines could be
‘tracked'

Although the identifier of the line may change, the additional
identifier remains constant, and follows the line as it is
intersected, split and re-numbered



5.78 Evaluating the changes in line length
following tolerancing

Original coverage

° ° ° id length
16 0.674in
18 1 17 0.004in

Test coverage

o= ° id length
17 16 Qin
17 0.678in
Test Original Difference
Oin - 0.674in -0.674in

0.678in - 0.004in +0.674in

Sum:- Oinches

Therefore, despite relabelling changes in the
database, no positional change has occurred



5.79 Problems of line lengths and
geometric movements

2,2
V2
®
2
1,1 3,1
0 | 2 3
Original coverage
4,4
V2
°
3,3 2 5,3
2 3 4 )

Coverage following tolerancing

Although the line lengths of the lines in question have remained the
same, their relative position in space has changed. Therefore
geometric change has taken place.






“and TO9C2

COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 8.00 OCCURRENCES

—-c-—u—v.—ﬁﬂ;;gsgg;z:xsz%
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INT ONE SYMBOL EQUALS APPROXIMATELY 8.00 OCCURRENCES
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COUNT MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY (0.00 OCCURRENCES
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oo—cooooao——cnkaﬁiéce

-04
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O
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MIDPOINT  ONE SYMBOL EQUALS APPROXIMATELY 10.00 OCCURRENCES

-.04
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.00
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o 2eBERBRNNEEEEER
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TO9C2W1 TO09C03, TO09C2 and TOO9C2W1

COUNT

oca—oo———oonn;uqﬁgooo

g
2

—coeecocoococ—uaanSQ

COUNT

—oococooooooouuaquﬁgg

COUNT

eeo—ooucooo—mamoﬂ§oeo

MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 12.00 OCCURRENCES

-.40
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-.10
.05
20 =
35 *

TO9C2W1

BarsbsBBRE

2.00

| SR PO IDVUT ST JOPET SO HURE DO IV OO |
0 120 240 360 480 600
HISTOGRAM FREQUENCY
MIDPOINT ONE SYMBOL EQUALS APPROXIMATELY 12.00 OCCURRENCES
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240 360 4% &0
HISTOGRAM FREQUENCY
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014
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110 TO09C2W1



5.83 Subset of the original coverage showing line numbers and node errors
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5.84 Subset of TO09CO03 coverage showing line numbers and node errors
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585 Subset of TO0O9C2 coverage showing line numbers and node errors
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5.86 Subset of TOO9C2W1 coverage showing line numbers and node errors



5.87 Perspectives on geometric change as
tolerance values are increased

Geometric
Change
Increase in tolerance magnitude
Optimisitc curve for geometric change following tolerancing
Geometric
Change

Increase in tolerance magnitude

Pessimisitc curve for geometric change following tolerancing



Figures for Chapter 6



6.1 The nature of set theory adoption in ARC/INFO
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The identity of A

Acceptable

The union of A and B minus the

identity of A

(AUB)-A'

Unacceptable

oo s
/A

Thus in terms of its geometric overlay options, the system favours

accumulation of information rather than selective removal



6.2 Imperfect linear matching in
overlay due to the variability of
source data

Zones of mis-match

Map as drawn from souce A

Map as drawn from source B
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6.3 A tracing of the 1:25,000 Ordnance Survey map used as input showing feature generalisation



6.4 The transformation of dual lines into
single entities

The depiction of linear features on Ordnance
Survey maps using dual lines (such as in case A
or B) was translated into a single fine line (case
C) when the data was transcribed from the
original map sheets

Old feature boundaries

New feature



6.5 A section of the 1:50,000 Ordnance Survey map used as the basis for coverage input
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.6. Problems of digitising lines represented as areas in source
locument.

Width of line

If the cross hair is actually
smaller than the width of
the line being dealt with
then the user will have to
decide whic of the line
boundaries are traced.

Crosshair .. .. . .
Original coverage consisting of thickly drawn lines

Following either the top or the bottom part of the line and/or the left
or the right part of the line would produce results such as the
following two cases.

Will require

digitising

operator to
|~ — __compensate,or. _ -

willrequirea” | ~ |~

high degree of . —

post-processing

Digitise the bottom line and the left boundaries Digitise the top line and the right boundaries

Alternatively, the digitising operator may have to approximate a
centreline which could result in the following scenario;

-~
7 7 //
s 7

s 77 -

Ve -
-

et
////
,

Will require compensation by digitisng operator 'on the fly' or during post-processing



6.7. Problems of the 'bouncing’ line
during digitising.

Digitised line

Boundaries of documented line

The thin line of the digitising cross-hair is finer than the line that is
being digitised and as a consequence, the digitised line 'bounces' off
the walls of the documented line



6.8. Problems of topology as a
consequence of digitising errors

Gaps do not allow a flow to
be established between the
start and endpoints, and
therefore no analysis can
take place.

Polygon data

Areas 'flow ' into each other and the
software sees the entire extent as one
area, and does not allow topology to be
built

Start point

Network data

D

N

vl

End point



6.9 Options for manual editing of
geometric discrepancies

/ Mismatch

I/
l Line a

Line b

Solutions to this mismatch include;

1. Adding an extra vertex to either line a or
line b.

2. Moving the last vertex attached to either
line a or line b.

3. Deleting the current version and
redrawing it.

4. Joining the two arcs by adding an extra
arc.





















'6.16 Overlay of the two 1:50,000 scale coverages



























6.25 A frequency histogram of polygon size for the 1:50,000b coverage

Count Midpoint One symbol equals approximately 1.20 occuwrrences
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6.26 A frequency histogram of polygon size for the overlay of the two 1:50,000 coverages

COUNT MIDFOINT ONE 8YMEOL. EQUALS AFPFROXIMATELY 16.00 ODCCURRENCES
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6.27 A frequency distribution of polygon size in the 1:10,560b coverage
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6.28

A frequency distribution of polygon size in the overalid coverage
consisting of two versions of the 1:10560 Ordnance Survey maps
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6.29

A FREQUENCY HISTOGRAM SHOWING THE DISTRIBUTION OF POLYGON SIZE FOR
THE 1:25,000 COVERAGE.

Count Midpoint One symbol equals approximately 16.00 occurrences
653 323 17 rre et st et el el ]

198 96890  HHMHMHANKNNR

39 161463 *+
10 226036 *
290609
355182
419755
484328
548901
613474
678047
742620
807193
871766
936339
1000912
1065485
1130058
1194631
1259204
1323777
IR TR PR S IS I B T e e
0 160 320 430 640 800
Histogram frequency .

2000000042000 200=F

Mean 55019.966 Std err 2277.307 Median 42415.600
Mode 32.909 Std dev 68622.183 Variance 4709004062
Kurtosis 161.044 S E Kurt . 162 Skewness "9.911
S E Skew .081 Range 1356027.34 Minimum 32.909
Maximum 1356060.25 Sum 49958129.3

Valid cases 908 Missing cases 1



6.30

A FREQUENCY HISTOGRAM SHOWING THE DISTR{IBUTION OF POLYGON SIZE

FOLLOWING AN OVERLAY CF THE 1:50,0008,

COVERAGES.
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0.3 1 A TTequency nistogram of polygon size foliowmng an overiay or e
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6.32 A frequency histogram of the two overlays involving the
1:50,000b coverage and coverages of other scales

A FREQUENCY DISTRIBUTION OF POLYGON SIZE, FOLLOWING AN OVERLAY OF
THE 1:10,560B COVERAGE AND THE 1:50,000B COVERAGE
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A frequency histogram of polygon size following an overlay of the
1:25,000 coverage and the 1:50,00b coverage
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6.33 The nature of sliver polygons.

The classic
shape of sliver
polyons will be
long and thin




6.34 Area as an unreliable parameter for sliver
polygon removal.

Polygon a

The Areal extent of both the square and
the long thin strip are the same; 9 units.
Thus, using area alone as a potential
indicator of sliver polygons may remove
polygons which are intentionally small,
and which do not conform to the classic
sliver shape.

Polygon b
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6.35 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of PERIMETER: 1,000 units




6.36 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of PERIMETER 2,000 unif
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6.37 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of PERIMETER 2500 unit
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6.38 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA 5,000 units
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6.39 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA: 8,000 units




6.40 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA: 150,000 units
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6.41 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA 50,’000 units
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i REA/PERMETER: 10 units
f the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of A
6.42 An overlay of the 1:
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6.43 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA/PERIMETER: 12 units




6.44 An overlay of the 1:50,000a coverage and the 1:50,000b coverage following an ELIMINATE of AREA/PERIMETER: 15 units
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6.45 An overlay of the 1:50,000 coverage and the 1:50,000b coverage following an ELIMINATE of AREA/PERIMETER: 20 units
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6.48 An overlay of the 1:50,000a coverage and the 1:50,0000b coverage following an ELIMINATE of AREA/PERIMETER: 50 units

e



6.49 An overlay of the 1:50,000b coverage, the 1:25,000 coverage and the 1:10,560 coverage
following an ELIMINATE of AREA/PERIMETER: 10 units
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6.50 An overlay of the 1:50,000b coverage, the 1:25,000 coverage and the 1:10,560b coverage
following an ELIMINATE of AREA/PERIMETER: 20 units
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6.51 An overlay of the 1:50,000b coverage, the 1:25,000 coverage and the 1:10,560b coverage
following an ELIMINATE of AREA/PERIMETER:. 30 units



Figures for Chapter 7



7.1 Using polygon identifiers as a basis for overlay error detection

COVERAGE 1 COVERAGE 2

OVERLAY OF COVERAGE 1 AND 2
I 1
' id=1 2id=¢ t id=22id=0¢ |

Coverage 1 and 2 have the same geometrical boundaries and these should be identical.
Due to problems of overlay, slivers arise but these can then be removed by forcing the software
to join units carrying the same identifiers
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7.4 Overlay of the original coverage and the transformed coverage each consisting of the same features



abueyo jo abeioanon

*)

4%

ve*

er"

ge”

or*

21"

2"

92

8e

a¥

6e "

[

12"




7.6

;'1
n
=
I3 I4 IB
40
-
141
) = 10
=13 14 o 15
12 =7 548
=19 20
= —-7
21
* .25 t
21 27
- 28
= ];v -3
=29 s 31
« B4 »33

‘Overlay of the original coverage and the coverage of change
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7.7 ELIMINATION of errors by forcing coverages to match on the basis of equal identifiers
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7.8 ELIMINATION on the basis of AREA/PERIMETER less than 0.1 units



7.9 Determining allowable movement on the basis of a priori knowledge
of the data
IN COVER
1 Polygonid //’ /////
Ve ol
B Classid P 1A — 3B
7 -~
e PR
/// I-_ == C2
// 7 e o -
s -~ P 4D -
rd ,/ P =
/// ///// /’Ik
P //// //’
2B -
1C -
UNION COVER
CASE A
Area/perimeter = below tolerance
New poly id = 3 Incover boundary
Union cover poly id = 2 OVERLAY (OUT COVER) / for polygon
Incover poly id = 2
Union class = B
Incover class = C 1\’}5// 3////
\ \
__,l? Union cover
CASEC — | boundary
Area/perimeter = below 6 for polygon
tolerance
New poly id =8
Incover poly id = 6 \

Union cover poly id = ¢
Union class = ¢
Incover class = B

CASEB

Area/perimeter = below tolerance

New poly id = 4
Union cover poly id = 1
Incover poly id = 3
Unionclass =C
Incover class = B

Polygon movement is only allowed between classes in certain predefined combinations.
For example if incov class = B and union class = C; the old class will be retained
BUT if incov class = C and the union class = B; then the new class is retained
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Using either CLASS or CLASS2 as the basis for ELIMINATION
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7.12 Dissolving on the CLASS2 attribute following the use of CLASS or CLASS2 as the basis for ELIMINATION
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7.14 ELIMINATION on the basis of AREA/PERIMETER being less than 0.5 units
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ELIMINATION on the basis of PERIMETER/AREA being greater than 10
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7.16 Coverage dissolved on the basis of database rules without the use of the ELIMINATE option
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LN playground PN Selective
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Rules : P
INTO

1. Find the neighbouring feature codes.

2. From these select the highest probability
feature code to dissolve into.

3. Check whether the area in question is
greater or less than the tolerance set.

4. If it is greater then keep it as a cartographic
object. If it is smaller then dissolve it into
the highest probability neighbour.

A methodology for selective neighbourhood matching for sliver polygons




7.18 Problems of sequential sliver processing

THE ORIGINAL COVERAGE
RULES
rom to Prob
A K = 60%
A C = 50%
A D = 40%
A E = 30%
A F = 20%

Sliver 1 is dealt with first;
it falls below the tolerance and is
merged with sliver 4 on the basis
of the rules. The neighbourhood
relationships between polygon 1
and other polygons are removed
and appended onto polygon 4

THE RESULT OF POLYGON 1 BEING MERGED WITH POLYGON 4

From to Prob
C K = 40%
C A = 70%
C F = 50%
C E = 20%
C D = 10%

Polygon 2 = class C

Sliver 2 is dealt with second;
it falls below the tolerance
and is merged with polygon 5
on the basis of the rules

THE RESULT OF POLYGON 2 BEING MERGED WITH POLYGON 5

Prob
40%
70%
50%
20%
10%

Polygon 2 = class C

I
000003
3
omm>» X8

If polygon 2 had been dealt
with first it would have
merged with polygon 1 on
the basis of the rules.
Polygon 1 would not have
fallen below the tolerance
and a different land cover
pattern would have ensured









7.21

The overlaid coverages showing their histories
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7.22 The overlaid coverages showing changed histories as defined by the matrix of probable histories
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7.23 The overlaid coverages following a DISSOLVE operation on the new polygon history values



