LIDAR-based archaeological prospection in Baden-Wdlrttemberg:

data management and processing, first results and potential for future work
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Introduction

LIDAR data:
« State Surveying Office
» ~1 point/m?

* costs: annually 50 €/km?
(split among all users:
several ministeries and
subsidiary institutions)

Project details:

*persons: 1

» access to results: in-house




Challenge 1: data management

Data amount =101 x|

Datei Bearbeiten Formak  Ansicht 7

3503002.760 5377000.100 435.850

e 35 751 km?2 203006, bag 2377000 300 433.149 :’
3503010.240 5377000.100 435,300
3503015.060 5377000.290 435,300
i 3503020.950 5377000.130  435.020
* raw data: 3503063.800 5377000.010 431.230
3503060, 860 5377000.100 431,750
_ _ 3503000.790 5377000.550 436,160
~ 3503006.260 5377001.040  435.360
>1 TB in ~160 000 files 3502008.240 5377000.580 435,360
3502009.040 5377000.840 435,200
3503011.060 5377000.800 435.140
3502013.060 5377000.750 435.170
3503018.270 5377001.300 435,240
3503015.010 5377000.350 435,080
. . 3503022.110 5377000.800 435,080
File sizes 3503023.000 5377000.640 434,890
3502024.860 537700L.000 4324.770
3503065.870 5377001.040 431,680

1 1 35030a7,.8a0 5377000, 580 430,490
° Comblne flles 350307L.750 53700, 310 437,680
F903073,.730 5377000, 840 431,620 -
* max. ~0.5 GB

<
« 25-100 km? per file

» 400-1600 files per raster layer
 8-9 raster layers

* up to 22 vector layers




Data management

Bearbeitung und Auswahl LIDAR-Daten Baden-Wiirttemberg 5[
Bearbeitungsstand und Auswahl LIDAR Baden-Wirttemberg Speichern | 2 | EXIT |
(Gauss-Kriiger-Segmente)
e 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364
- Diatencualitét Daten ADABR Behauunc | 555 555
Legende Bearbeitun Auswahl ok =
| 553 553
Ausvvahl autheben 7
J Ausah —l 552 552
| aulerhalh B, In Global Manper laden | 7 | .551 551
; ] . 550 550
| richt besrbeiet Ausfiihren / Markieren
| 549 549
1 | [11 Rohdaten zusammenfassen ? |
Rohdaten zusammengefaiit 548 518
2 | Punktdichte + Datenlicken [2] Puniktdichite + Datenitcken | 7 | 54T 547
3 | DM gerechnet 131 DM cerechnet [OK] | ? | -546 546
. | 545 545
[4] DSM + LR1 berechnen 7 |
DiGM & LR1 gerechnet 544 514
5 | BLM --= 850 [5] BLN --= &5C | 7 | 543 5 543
6 | Lrmgerechnet 6] Lubersctren | 7 | | <542 ol 5 542
. | 541 615 541
i i i [71 Kartieren in Global Mapner ¥ |
Kartierung in Arbeit 540 6615 540
. Kartierung fertig [8] Kartierung fertic [K] | 7 | 530 6|6 |6 |5 530
| 8l mport spsmion) | 7| | 538 T A 538
537 6|6|6|6]5 537
Legende Datenqualitat Info 536 6|6 /6|65 536
| i 6|/6|6|6|6|5
UEEE EL RNli:ttll.zen 535 535
Bl 534 6|/6|6|6|6]|5 -534
. =125 cm 533 6|6|6|6|6|5 533
. 125-150cm 532 6|6|6 6|65 532
6|/6|6|6|6|5
. 18- T8 e 531 531
GK-Segment: 351537 530 6|66 6|5 530
. s =ZI0En Kachelanzahl: 100 .529 6|5 529
. =200 cm Beste Kachel: 144 528 6|5 528
Schlechteste: 193 527 615 527
Mittelwert: 162 526 615 526
ADAB-Daten: 312 .525 525
] 5 ) 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364
n Bearbeitung:
Fortschritt:




Data management

Bearbeitung und Auswahl LIDAR-Daten Baden-Wiirttemberg 5[
Bearbeitungsstand und Auswahl LIDAR Baden-Wiirttemberg Speichern | 2 | EXIT |
(Gauss-Kriiger-Segmente)
Anzeige F38 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364
- Datenguslitst Daten ADABR Behauunc | 555 555
Legende Bearbeitun Auswahl ok ~3%4
553 553
Ausvvahl autheben 7 |
| Auswahl | 552 552
| auierhalh B.-w. 0 Global Mapper laden | 7 | 551 6 551
) . . 550 6|6 550
| nicht bearbeitet Ausfiihren / Markieren
I 549 6|6 |6 6|6 |6 549
11 Riohcdzt f ?
1 | Rohdsten zusammengefalit 111 Rohdsten zusamimentassen | 548 666|666 6|66 548
2 | Purktdichte + Datenlicken [2] Punktdichte + Datenlicken | 7 | 54T 6|6 |6 6|6 6 (6|6 ot
3 | DS gerechnet [31 DS gerechnet [OK] | 7 | -546 66666 666 546
. I 545 6|6 |6 6|6 6|66 545
4] DGM + LR1 b hi ?
DGM & LR1 gerechnet [4] + erechnen | 544 6|6|6|6|6 6|66 544
5 | BLM --» ASC [5] BLM --= &5C | 7 | 543 6|6|6[6]|6|6 6|66 543
6 | LRM gerechnet [6] LRM berechnen | ? | 542 58| IGH| IGR| FGR| NN 16 I_ 53] NG NE 342
54 6(6|6|6|6 |6 I_ 6|6 |6 541
. Kartierung in Arbeit [71 Kartieren in Global Mapper | ? 540 6lelel6l6l6l6 I_ 6 540
. Kartierung fertig [8] Kartierung ferti [OK] | 7 | 539 6|6 |6|6 |6 666 539
| ol mport spsmion) | 7| 538 6/{6[6]6 5] 16N 16 538
537 6|6 |6|6)|6|6 L] I_ 537
Legende Datenqualitat Info 536 6|6|6|6|6|6 6|66 I_ 536
i —_— 6|6 |6|6|6|6 66|66
| auRerhaly B, Hotizen -535 I_ 535
534 6|6|6|6|6|6|[6[6]6 |_|_ 534
. =125cm 533 6|6|6|6]|86 l_l_ 6|6 l_l_ w ]
. 125- 150 cm .532 i 66|66 l_l_l_l_l_l_ 532
| 150-175em -531 6|66 |s | |mEEEE 531
. GK-Segment: 352552 .530 6|6 I_I_I_I_I_I_I_I_I_ 530
17820 Kachelanzaht: 0 s IHEEEEEEEEEE 7 7 529
. =200 cm Beste Kachel: 99933 .528 I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_ 528
Schlechteste: 0 s IEEEEEEEEEEE EEEEEEEE 527
Mittehwert: 0 el [ [ [ [T T[T 526
ADAB-Daten: o .525 525
" . ) 338 339 340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360 361 362 363 364
n Bearbeitung:
Fortschritt:




Data management
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Data management

Steuerung fiir Global Mapper N 5‘
Beleuchtung Kartierung Speichern |
Standard | vertikal |

Hohe: | 58 Richtung:' 315
Dateiliste anfaus |

_x |

neues Objekt ADAB-Objekt
Hiigel I JA I
Grube | NEIN |
Podium I MEIN (Bebauunag) |
wall I MEIN {Datenliicken) |
Graben |
ADAB-ID setzen |

WallfGraben |
Altweq I
Terrassierung I

Wislbacker | Geologie: Rutschung |

ehemaliqe Flurarenze I Geologie: Doline |

R
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Data management
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Challenge 2: finding hills in the mountains
 conventional hill shading

« visibility depends on illumination




Finding hills in the mountains

« optical illusion: relief inversion




Finding hills in the mountains

* What is interesting, what isn't?
+ small-scale surface structures
+ small elevation differences (mostly ~0.1 to 1.0 m)

- large-scale landscape forms

Low pass filter

Difference map




Finding hills in the mountains

Difference map
« adavantages/disadvantages

* Improvement

vvvvvvvv

Extraction
Interpolation
440 .

Difference map
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Finding hills in the mountains

Local Relief Model

Advantages:

* local topographic anomalies

* independent of illumination
* morphometry applications
Disadvantage:

« computation

125m 141m

_we |[ x|




Supplementary data

* data gaps and point density




First results

. Schonbuch
* 600 km?
» 1966 known sites
« 2513 LIDAR results
_» Southern Black Forest
« 2750 km?
« 3760 known sites
_ « 50337 LIDAR results
. Results
B « charcoal kiln sites
* terraces, ridge and furrow
* mining traces
* sunken roads
e (burial) mounds
S S R « earthworks

.......

........




First results

Southern Black Forest: charcoal production

125 m 250 m 375 m 500 m 625 m 750 m




First results

Upper Rhine area: fortifications




First results

Upper Rhine area: mining traces
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First results

Southern Black Forest: burial mounds

100 m 150 m 200 m




Foto: Marcus Meyer (LAD)
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First results

Upper Rhine area: neolithic ring fort




Potential for future work

* Spatial / topographic analyses
« application for predlctlve modelllng
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