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spatial & time scales by GNSS & TLS
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extents of temporal and spatial scales covered by each measurement method

(after Heritage and Hetherington, 2007)




GNSS - Global Navigation Satellite System
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S BAS (Satellite-Based Augmentation System)
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List of available terrestrial laser scanners in Japan. PB: Phase-based method, ToF:

Time-of-Flight method. See Fig. 3 for the fype of field of view. The weight does not

include batteries. The price range is an approximate classification as: A: <10M, B:
10-20M, C: 20-30M, D: >30M (JPY)

laser range finder (LRF) measurement

MDL LaserAce 300 . -

manual reading...
al-Ahgimar, 'Syria

(200%)

Hayakawa, Y.S., Oguchi, T., Komatsubara, J., Ito, K., Hori, K., Nishiaki, Y. 2007. Rapid on-
site topographic mapping with a handheld laser range finder for a geoarchaeological
survey in Syria. Geographical Research, 45 (1), 95-104.
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LRF + DGNSS combination

 LRF with digital

compass

— Impulse 200 LR &
Mapstar by LaserTech

- DGNSS

— MobileMapper Pro by
Thales Navigation

« Operating PC

Hayakawa, Y.S. and Tsumura, H. (2009)Utilization of laser range finder and differential GPS for high-resolution topographic
measurement at Hacrtugrul Tepe, Turkey. Geoarchaeology, 24 (2), 176-190. doi:10.1002/gea.20261




Topography of Hacitugrul Tepe
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Laser range finder (TruPulse)
+

Automatic panorama shooting device (GigaPan)
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Hayakawa, Y.S., Kontani, R., Kulakoslu, F., Ezer, S., OztUrk, G. (2012) A quasi laser
scanning system using laser range finder and automatic panorama shooting
device. CSIS Discussion Paper, 113, 1-9.

nnel for deboris
‘ . GLS-1500 by Topcon
Co., Tokyo

accuracies

— distance: 4 mm @ 150 m
maximum distance

— 500 m (90% reflectance)
weight

— 16 kg (body) + battery,
tripod, pc, etc. (30-40 kg)

GCPs by PPK-GNSS
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Hayakawa, Y.S. (2013) Stability analysis of cliff face around Kegon Falls in Nikko,
eastern Japan: an implication fo its erosional mechanisms. International Journal of

Ji Geosciences, 4 (6A2), 8-16. doi:10.4236/ijg.2013.46A2002




wmmammmw
characterisfics of ;

Morphology of slopes in a coastal valley, where tsunami waves can reachly flow in, were measured
i Our analyses revealed erosional features by repeated tsunami waves in the Holocene.

extraction of small cliffs on valley-side
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(RFED, accepted; Hayakawa et al., under review)
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summary
GNSS LRF (+ GNSS) TLS (+ GNSS)
time on site * *k *
1- hours 0.5-1 hour several hours (multiple scan)
time for post Yk k Yook *
processing 1 hour 2- hours several hours
are * * Kk * Kk
10-100 m 1000 m 1000 m
cost * Kk *okk ®
JPY 100k-1M JPY 100k-200k JPY 5M-30M
resolution & * Yook YAk Kk
representation 1-10m 1-10m 1-10 mm
relative accuracy *ok * *okok
1-10cm 10cm-1m 2-3mm
visibility (RGB) ® ® *ok
N/A N/A RGB point cloud

GNSS alone gives less resolution
combination of LRF/TLS & GNSS is standard

LRF or TLS accuracy (global) relies on GNSS (GCPs)




spatial & time scales by GNSS & TLS
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extents of temporal and spatial scales covered by each measurement method

(after Heritage and Hetherington, 2007)
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