Contents

1 Introduction

2 Importance of the map projection analysis

2.1 Analysis and georeference
2.2 Analysis and incorrectly drawn map content
2.3 Cataloging of maps
2.4 Factors affecting the detection

24.1
24.2
243
244
2.4.5
246
24.7
2438
24.9
2.4.10
2.4.11
2.4.12

Spatial dimension of features . . . .. . .. ..
Errors.and stheir, digtribhtidn’ | . 258 S 01
Pisthbition of features e s Did aoiyneEn i
Analwred bepritory SPHHSH JUGHL 10 VAU
Nap, BeRISHI7H00. Al e BOLLEDE 207 1Q 80101 |
Vi projectifn™ . ' B8O € TBHOG SGEAL e
Amount of the analyzed features . . ... ...
MSPBREEE s, Gl USEE SRRSO O TR WG o
Cartographic techniques . . . . . ... ... ..
Types of features . . . . . .. ... .......
PN oFMADS 2% arie DY Wi DTOTeiiey o

Different accuracy of elements . . . ... ...

3 Concept of the detection

3.1 Description of the problem

3.2 Determined parameters of the projection

3.2.1
3.2.2
3.2.3
3.2.4

Transformed pole position [@g, Ax] . . . . . ..
Standard parallel ¢} . . . ... ... ... ...

Longitude \j of the central meridian . . . . . .

Arbitrary parameter of the map projection x

10
11
13
15
15
15
16
18
19
20
21
21
21
22
22
23

24
24
25
25
26
26
26



3.3 Determined map'constants . . . ... . . ... .. 5isis 27

3.3.1 Auxiliary sphere radius R . . . . ... ... ... 27

UG MRS 1111374 D, VA0 RIS NP PP L i e 28

333 Angleofrotationa . . . .. ... ......... 28

4 Detection fundamentals 29
4.1 The 7-parameter method . .. ... .. ... ...... 30
412 Hybrid \BRGS .2 2t or g o £ Gl eREEE 32

4.3 Solving non-linear least squares using QR decomposition 33

5 Experiments and results 35
5.1 Efficiency of the analysis depending on the position . . . 36
5.2 Accuracy of input features . .. Liliai i o laupfe « b G . . 36
5.3 Impact of the scaling on the convergence . . . . . . . .. 38
5.4 Early map: Seutter’s map of America. . . . .. ... .. 39
5.5 Modern map: Map of airroutes . . . . ... ....... 40
5.6 Software detectproj . . . . « & « o tywls mpdf c B EG . . 41

6 Conclusion 43



