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1. Objective

Making the case of migrating toward 
an optimized PPK Workflow Solution
as applied in PNG conditions

• PPK Aerial Photogrammetry Survey
• PPK Post-Processing
• Photogrammetry Geoprocessing
• GIS Geomodeling & Mapping
• GIS – BIM Integration for AEC
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2. Project Area



Bunu Water Supply Project

• Portions 647 & 648 (353 ha.)
• Laloki & Bunu Rivers, Lake Bunu
• Water treatment plant, water tank, 

pipeline



INTRODUCTION

1. Objective

2. Project Area

3. Test case with Mission 3:
a) Mission Planning
b) RTK Photogrammetry Surveys
c) PPK Processing of RTK Data
d) Geoprocessing & Geomodeling
e) Data Analysis & Validation

4. Support dynamic construction projects



3(a). Mission Planning



DJI Phantom 4 RTK survey drone
D-RTK 2 
Base

Remote 
Controller

Rover

GCP
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GNSS Satellites

Mobile
Base for
RTK

Aerial Photogrammetry

3(b). RTK Photogrammetry 
Surveys



Mobile Base 
for RTK

Laloki River
Aerial
Photogrammetry
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Planning

Bunu River
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Monitoring
Flight
Operations



RTK Drone Trajectory
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3(c). Optimized PPK Workflow 
Solution

Satellites

Static
Base for
PPK

Drone

PPK processing
Photogrammetry processing
GIS modelling & mapping



• Import Drone Log file (Rinex OBS) 
and Timestamp (MRK) files

• Import Base Rinex file
• Process GNSS data, sorting photos & 
applying IMU trajectory

• Geotag photos by writing new 
coordinates to the EXIF file

PPK post-processing with 
KLAUPPK GEOMATICS



PPK post-processing of RTK data



Geotagging photo centres
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Agisoft Metashape:
• Import photos, GCPs & align to 
create a sparse point cloud

• Filter & optimize to create a dense 
point cloud

• Generate output (point clouds, 
contours, DSM/DEM & orthomosaics)

3(e). Geoprocessing & 
Deliverables



Geoprocessing PPK data (align 
photos to create point clouds)



Generating Output (point cloud, 
orthomosaic, contours, DEM/DSM)



Geomodeling with ESRI ArcGIS

DEM

Roads Creeks Vegetation

Slope

Point Clouds
Contours
DEM/DSM
Orthomosaic



WHAT-IF SCENARIO:
“In the event of heavy rains, which
areas (around the roads) would be 
most-likely to be affected by 
flash flooding?” 

Value-Added Reality Capture –
Map of Potential Flood Risk Zones
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ANALYSIS & VALIDATION OF PPK 
AERIAL PHOTOGRAMMETRY

•Control Point RMSE for Base GCP 
(PSM 32970)

Method X 
Error 
(cm)

Y 
Error 
(cm)

Z 
Error 
(cm)

XY 
Error 
(cm)

Total 
Error
(cm)

RTK 79.98 152.38 313.34 172.10 357.49

PPK 0.21 0.15 0.12 0.26 0.29



ANALYSIS & VALIDATION OF PPK 
AERIAL PHOTOGRAMMETRY

•Ave. camera locations (318 photos)

PPKRTK



ANALYSIS & VALIDATION OF PPK 
AERIAL PHOTOGRAMMETRY

•Average camera locations & their 
error estimates (318 photos)

Method X 
Error 
(cm)

Y 
Error 
(cm)

Z 
Error 
(cm)

XY 
Error 
(cm)

Total 
Error
(cm)

RTK 22.84 28.74 29.66 36.71 47.20

PPK 0.75 0.67 1.27 1.01 1.62



ANALYSIS & VALIDATION OF PPK 
AERIAL PHOTOGRAMMETRY

•Validated against data captured 
by Total Station (ave. ht diff ~ 5 cm)
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PPK Aerial Photogrammetry:

• Medium-sized project areas (1-5 
km² / 100-500 ha.)

• Frequency of surveys with quicker 
turnaround times

• Hazardous terrain or inaccessible 
areas including busy worksites

4. Support dynamic Construction 
Projects





GIS-BIM integration

•GIS (e.g. ESRI ArcGIS GeoBIM):
•Reality capture – GIS provides info 
about assets in the context of the 
built & natural environment

•BIM (e.g. Autodesk BIM 360):
•Engineering design – BIM provides 
detailed info about built assets



GIS-BIM collaboration to build a 
Digital Twin



CONCLUSION
•The PPK Aerial Photogrammetry:

•Rapid & accurate survey of medium-
sized construction project areas

•Geomodeling Approach:
•A value-added data-driven solution

•GIS – BIM Integration:
•Optimize performance of real world 
assets



CONCLUSION

Ultimately, the PPK Workflow 
Solution supports a Business 
Model based on: 

•quality performance, and 

•cost efficiency.
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“Thank You”

Lake Bunu
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