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Research Background
 Digital Elevation Models (DEMs) serve as vital tools across various fields such as urban planning, environmental oversight,

hydrology, and disaster response. As cities expand and evolve, the need for high-quality, accurate, and dependable DEMs
has become increasingly urgent (Elkhrachy, 2021)

 Terrestrial, UAV, satellite platforms, and airborne have emerged as prominent techniques for generating DEMs, each with
unique benefits and drawbacks (Polat et al, 2015)

 Despite the wide availability of these varied data sources, there remains a significant gap in the literature concerning
thorough comparative studies that assess their accuracy, especially within urban settings (Remondino et al, 2019).

 This study aims to assess and compare the accuracy of DEMs obtained from Total Station, UAV, SRTM, and LiDAR
sources specifically in District Six. By utilizing rigorous techniques such as Root Mean Square Error (RMSE) analysis, the
study will evaluate how closely these different sources match ground truth data collected from extensive field surveys
(Pereira et al, 2020)
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Results



Total Station-generated DEM UAV-generated DEM



SRTM-generated DEM LiDAR-generated DEM



Results conti…………….

RMSE (m)Standard Dev 

(m)

Mean (m)Maximum (m)Minimum (m)Differences in 

DEMs

0,0790,067-0,0420,369-0,270TS and UAV

0,4450,400-0,1980,751-2,867TS and LiDAR

4,1764,054-1,05311,676-14,170TS and SRTM

0,4290,401-0,1560,718-2,868UAV and LiDAR

4,1664,054-1,01111,725-14,074UAV and SRTM

4,0814,003-0,85511,785-14,040LiDAR and SRTM

Absolute differences in height between, TS, UAV DEM, LiDAR DEM, and SRTM DEM data - 120 

flight height at 157 checkpoints:



Relative differences in height: Fishnet Analysis



RMSE (m)Standard Dev 

(m)

Mean (m) Maximum 

(m)

Minimum 

(m)

Differences in 

DEMs

0,5280,500-0,1701,957-3,712UAV and LiDAR

4,4790,440-0,63514,124-12,079UAV and SRTM

4,3824,363-0,46514,120-11,583LiDAR and SRTM

Relative differences in height between, UAV DEM, LiDAR DEM, and SRTM DEM data -

120m flight height at 369 grid points

Results conti…………….



Analysis and discussion conti……

 The absolute vertical accuracy of the TS,UAV, LiDAR and SRTM elevation data is significantly lower than the 
value of 16m specified in the SRTM data specification. The analyses presented in this paper indicate that the 
absolute vertical accuracy of less than 5m for the flight is less than the original SRTM requirement 
specification value of 16m

 The relative vertical accuracy of the TS, UAV, LiDAR and SRTM elevation data is less than 5m which is
acceptable given the SRTM data relative accuracy specification of 6m. The relative vertical accuracy of the
LiDAR and SRTM elevation data is less than 4.5 metres, which is acceptable given the SRTM data relative
accuracy specification of 6 metres.

 The findings demonstrate that UAV-generated DEMs significantly outperform satellite-based and airborne
methods in terms of accuracy and resolution. This supports the conclusion that UAV technology provides
superior data for urban planning and heritage conservation, particularly in densely built environments like
District Six.



Conclusion
 The results of this paper indicate that UAV Photogrammetry data are sufficiently precise. It is possible to use UAV

Photogrammetry data for map-making, surveying, and topographical surveying applications with low-cost, time-
saving, and minimal fieldwork benefits.

 SRTM data are frequently incorporated into global elevation models. Nonetheless, this data, with a resolution of
30m, is not favoured for sensitive geographical research. The error margin is significantly larger, even though the
data is widely accepted and widely used.

 It was observed that LiDAR based data produced satisfactory results when compared to traditional ground data.

 This research suggests that integrating UAV-derived DEMs with existing datasets can enhance decision-making
and contribute to preserving culturally significant areas like District Six. These findings corroborate those of
comparable studies (Agüera-Vega et al, 2020) and further validate the use of UAVs for DEM generation and other
general applications such as urban planning and heritage conservation, which offer cost and time savings.
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