


DRONE-SUPPORTED 
SURVEYING





Increases social inclusion

Improves prospects of peace

Increases economic opportunities

Improves governance

Promote environmental protection 
and resilience















Trimble UX5HP

DJI Phantom 4 Pro

Parrot ANAFI Work UAV



RANGE OF PRODUCTS

• DEM / DTM / DSM (surface models)

• Orthophoto’s (geospatially corrected aerial images)

• 3D Building Models

• Contour Maps

• Planimetric features (road edges, heights, signs, 
building footprints, etc)

• Volumetric Surveys



TYPICAL UAS MAPPING WORKFLOW

PROJECT DESIGN RECONNAISSANCE FLIGHT PLANNING

GCP SURVEYAERIAL IMAGE ACQUISITIONIMAGE PROCESSING

ACCURACY ASSESSMENT PARCEL DIGITIZATION
SURVEY RETURN 
PREPARATION



Checking of pre-
established 
mojons and 

placing markers 
on top

Preliminary aerial 
image acquisition 
to check visibility 

of markers. 

Processing of 
images of 

preliminary flight.

Establishment of 
witness points for 

non-visible mojons

Sketching on 
orthophoto to note 
lot boundaries of 

subject lots. 

Check resulting 
image for visibility 

of markers

Establishment of 
Ground Control 

Points 

Aerial image 
acquisition

Image Processing

Accuracy 
Assessment

Parcel Digitization
Survey Return 

Preparation



PROJECT DESIGN

• Area to be mapped
• UAV type, sensor specifications
• Accuracy requirement
• Number of ground based equipment such as GNSS
• Selection of the appropriate reference control 

point 
• number of control points (at least 3, located at 

periphery)
• Coordinate Reference System Tied to Philippine 

Reference System of 1992

All technical and logistical needs are considered,
so that UAS data acquisition will be successful.
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RECONNAISSANCE

• Ocular inspection of the area, to gather 
additional inputs for planning and 
implementation

• Coordination with the respective local 
government units 

• Recover old and existing control points
• Check for possible obstruction of UAS flight or 

ground survey
• Locations of ground markers and the material 

of marker 
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FLIGHT PLANNING

• Pertains to the flight lines that the drone will 
follow to accomplish its mission

• Recommended forward overlap: 60%
• Recommended side overlap: 70%
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Photogrammetry requires each point to be captured 
from at least three positions. This will capture each 
point many times, so that if the drone fails to trigger a 
photo exactly on time or goes slightly off course, you 
will still capture every feature at least three times.

TAKE INTO ACCOUNT THE FOLLOWING:

DRONE SPECIFICATIONS ( wind speed, altitude, 
work radius limit, camera sensor, launching and 
landing, flight time)
TERRAIN AND FLIGHT HEIGHT

 Flight limits (400 feet or 121 meters)



GROUND CONTROL SURVEYPROJECT DESIGN
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Figure 3.2 -1 Ground Control Survey 
using a survey grade GNSSCorner marker

Validation points

1. Establishment of ground control points

2. GNSS GCP Control Survey

3. Establishment of lot corner markers

4. Generation of validation points

INCLUDES THE FOLLOWING ACTIVITIES



ESTABLISHMENT OF 

GROUND 

CONTROL POINT 

MARKERS

• Flat surface

• Visible on the orthoimage

• Suitable for GNSS observations

• Semi-permanent in nature



GNSS GCP 

CONTROL SURVEY

• Survey grade equipment

• Baseline < 5km: 30mins – 1hr GNSS 

observation

• Session documentation

• GNSS data is post-processed

• Reference options

• Same tie point

• Common point method



ESTABLISHMENT OF 

LOT CORNER 

MARKERS

Lot corner monuments must be visible on 

the orthoimage

• Paint the top of the monument

• Clear vertical obstructions



ESTABLISHMENT OF 

LOT CORNER 

MARKERS

Witness points

• Not lot corner

• Visible on the orthoimage

• May be used as reference for baseline



GROUND 

MARKER



LOT CORNER 

MONUMENT



AERIAL IMAGE ACQUISITION

• Different UAS fly in different ways (e.g., banking 
for some fixed-wing UAS)

• Last-minute pre-flight preparations and revisions

• weather

• current situation on the take-off/landing sites

• disturbances that may have happened to 
the ground markers. 

PROJECT DESIGN

RECONNAISSANCE

FLIGHT PLANNING

GCP SURVEY

AERIAL IMAGE 
ACQUISITION

IMAGE PROCESSING

ACCURACY 
ASSESSMENT

PARCEL DIGITIZATION

SURVEY RETURN 
PREPARATION

• Rapid post-processing of the images: needed 
to ensure completeness and quality of data 
acquired before leaving the site.

• GE must be present throughout the data 
acquisition process to provide guidance, and 
ensure that SOP’s and plans are followed.



PIX4D RAPID PROCESSING OUTPUT



PIX4D RAPID 

PROCESSING OUTPUT GROUND MARKER



PIX4D RAPID 

PROCESSING OUTPUT

LOT CORNER 

MONUMENT



GENERATION OF 

VALIDATION POINTS

• Visible features readily observed on 

the processed orthoimage

• Additional GCPs

• Lot corners

• Witness points

• Corners of structures

• Road intersection

• Same coordinate system



IMAGE PROCESSING

• Uses the UAV captured images as input 
• Integrates the GCPs with coordinates and drone’s 

GPS flight log
• Images are analyzed by the processing software to 

identify matching points
• Matching points are used to “stitch” the individual 

photos into a single orthomosaic.
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ACCURACY ASSESSMENTPROJECT DESIGN
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Accuracy Assessment from Vectorization or

Digitization

Accuracy Assessment using the Root Mean 

Square Error (RMSE) 



PARCEL DIGITIZATION
Generating parcel information by digitizing the 
pre-marked lot corners visible on the image. 

• It must be guided by a sketch showing the 
relationship of each point that make up a line 
and the relationship of each line that make up 
a polygon.
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Snapshots of the orthoimage
indicating the location of 
corners



SURVEY RETURN PREPARATION

Survey returns are required to make the survey 
official through DENR and LRA. 

This refers to the lot data computation and the 
survey plan itself. Other requirements include a 
soft copy of the orthophoto map, RINEX data, 
field notes cover, among others.

They go through Inspection, Verification, 
Approval of Survey (IVAS) process.
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Orthophoto with Parcels Overlaid at Brgy. Sta Fe, Esperanza, 

Agusan del Sur









Participants during the Test Run training on Drone-Supported Surveying last Feb. 26-Mar. 1, 2019

Participants during the Visayas-wide rollout on Drone-Supported Surveying last May 7-10, 2019



Participants during the Mindanao-wide training on Drone-Supported Surveying last July 26-28, 2019

Participants during the Luzon-wide training on Drone-Supported Surveying last May 28-31, 2019



• Low-cost commercial drones with appropriate 
specifications can also achieve accuracy set by 
survey standards

• For such drones, establishment of GCPs is 
important to increase accuracy of the 
measurement and to conform to a geodetic 
coordinate system



MARAMING SALAMAT!


