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LAND MEASUREMENT
• Essential to Urbanization

Frederick Seitz

2

https://www.yumpu.com/en/document/read/48819103/namria-commences-inter-
island-benchmark-connections
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PROPERTY SURVEYING

Size? Shape?
Location?
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COORDINATE REFERENCE SYSTEMS

• Local Plane Coordinate System? Pre 1960s
• PPCS-TM/ Luzon 1911? 1960s to 1980s
• PPCS-TM/PRS92? 1990s onwards
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NRMDP 89
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NRMDP 89
Relationship of WGS84 and PRS92

DX = - 127.62195 m

DY = - 67.24478 m

DZ = - 47.04305  m

In arc seconds
Rx = 3.06762
Ry = -4.90291
Rz = -1.57790

Transformation from PRS92 to WGS84
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PGRS MODERNIZATION
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COORDINATE REFERENCE SYSTEMS

• Local Plane Coordinate System? Pre 1960s
• PPCS-TM/ Luzon 1911? 1960s to 1980s
• PPCS-TM/PRS92? 1990s onwards

PGD 2016 based 
on ITRF
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EFFECT OF ITRF TO CADASTRE?

Size? Shape?
Location?

• Local Plane Coordinate System
• PPCS-TM/ Luzon 1911
• PPCS-TM/PRS92

ITRF:
PPCS-TM/ PGD2020
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Changes in the land title including the technical description requires a petition for
correction or rectification in court in accordance with Section 108 of PD 1529 (Peña,
Peña Jr., & Peña Jr., 1994).

Changes in the TD due to cadastral transformation may require changes in the land
title, which in turn can be costly for both the government and private owners.
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Land Sector Modernization 
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Three-Dimensional 

Cadastre for Lands 

(3DCad) 

Unified Projection System 

for Cadastral Data 

(UPSCad) 

Cadastral Survey 

Records Reconstruction 

(CadSRR)

LandS Mode
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R&D for PGRS
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Component 1:

Selection of Most 

Applicable Datum 

Transformation Scheme 

from Local (PRS92) to 

Geocentric (ITRF2014) 

Datum

R&D for PGRS

Component 2:

Evaluation and 

Assessment on the 

Effects of Shifting the 

Existing Cadastre to 

ITRF2014
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OBJECTIVES:

The UPSCad’s objectives were to provide a methodology, test and
implement, and provide analysis in linking the different
coordinate reference systems used in the country.

R&D with NAMRIA’s objective is to provide a methodology of
regenerating cadastral data into the geocentric system.
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INITIAL METHODOLOGY
Data Gathering, Review of Related 

Literature

Site Selection, Recommendation for 
additional data needed in the 

analysis

Least Square Analysis to obtain local 
transformation Parameters

Extraction of Cadastral Data Needed to Provide Local Transformation to Geocentric System

PRS92, Old Luzon 1911, Local Coordinates     
vs. WGS84, ITRF Coordinates of Tie Points

PRS92, Old Luzon 1911, Local Coordinates     vs. 
WGS84, ITRF Coordinates of Common Points

PRS92, Old Luzon 1911, Local Coordinates     
vs. WGS84, ITRF Coordinates of points 

extracted from imageries

Re-plotting of Cadastral lots in 
WGS84, ITRF

Quantification of changes in 
position, direction, distance and 

area

Provide Recommendations
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Available Data per Region
Unavailable Data

*       RTK GNSS observations only 
**    Data obtained using Transit or TS

Dataset per 
Region

LMB NAMRIA

CAR *
NCR

1
2 *
3

4A
4B *
5 *
6
7 *
8
9 *

10
11
12 *
13 **

ARMM
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Dataset from LMB and NAMRIA (2017)
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Applicability of RTK-GNSS for Property Survey Research (2015)

Rapid Static GNSS position vs RTK-GNSS position
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Processing of RINEX files using Auspos for 
ITRF2014 coordinates

Processsing of .t02 files using TBC for 
PRS92, Luzon1911, and LCPS coordinates

Methodology

21

Data Gathering, Review of Related 
Literature

Site Selection, Recommendation for 
additional data needed in the 

analysis

Least Square Analysis to obtain 
Transformation Parameters

Extraction of Cadastral Data Needed to Provide Local Transformation to Geocentric System

Re-plotting of Cadastral lots in 
PPCS-TM/ITRF2014

Quantification of changes in 
position, direction, distance and 

area

Provide Recommendations

GNSS observation of points for at least 2 hours in 
selected areas

PRS92, Luzon1911, LCPS Coordinates of Tie Points and 
Common Points obtained from historical datasets from 
land agencies (DENR Regional offices, NAMRIA, LMB)
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Methodology
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Key Ingredients:
1. List of Coordinates of Old Reference Stations
2. List of Coordinates of PRS92 Reference Stations
3. Recovery of Old Reference Stations and PRS92 

Reference Stations
4. Cadastral Data
5. GNSS Rapid Static Observations



Methodology
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PRS92 Station

Old Reference 
Station



Methodology
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PRS92 Station 
with ITRF2014 
Based 
Coordinates

Old Reference 
Station with 
ITRF2014 
Based 
Coordinates



Methodology
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Four (4) versions of coordinates used in the analysis
1. Luzon 1911 Theoretical 

- coordinates based from records

2. Luzon 1911 Observed
-recomputed coordinates based from the adopted fixed points from 
Cadastral reference points

3. PRS92
-recomputed coordinates of old points referred from a NAMRIA PRS92   
control point

4. PGD2016/2020 (PROPOSED)
-recomputed coordinates using ITRF points obtained using AUSPOS



- Data Build-up and Transformation of Cadastral Data from Different Local Plane Coordinate System to PPCS-TM/PRS92

R&D in Support of the Implementation of PRS 92, Project Component 4 FINAL REPORT

UP TCAGP-NAMRIA 2009
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Methodology

Two-dimensional conformal method
(Ghilani & Wolf, 2006)
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Methodology



• Local Plane Coordinate System
• PPCS-TM/ Luzon 1911
• PPCS-TM/PRS92

ITRF:
PPCS-TM/ PGD2020
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Methodology
PARCEL ANALYSIS

DAO 2007-29



STUDY AREA
2 STUDY AREAS WERE SELECTED, ONE OF
WHICH IS THE MUNICIPALITY OF
GUIGUINTO, BULACAN, PHILIPPINES
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12,282 PARCELS



DATA ACQUISITION
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DATA ACQUISITION
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▪ 11 boundary/ 

reference monuments 

(Luzon 1911) were 

recovered and 1 

NAMRIA GCP 

(PRS92)
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DATA ACQUISITION

2 HOURS OF GNSS OBSERVATION
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DATA PROCESSING
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DATA PROCESSING & SCRIPTING

29
WORKSHOP ON THE APPLICATION OF 

GLOBAL NAVIGATION SATELLITE SYSTEM



RESULTS:
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COMPUTED COORDINATES FOR GUIGUINTO, BULACAN



RESULTS
DERIVED PARAMETERS
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RESULTS
PARCEL ANALYSIS
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RESULTS

Snapshot of the cadastral data of Guiguinto in Luzon 1911,
PRS92 and PGD2016 plotted in QGIS
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SUMMARY & CONCLUSIONS

– The Philippines has several coordinate systems existing and being used by the 
land surveyors

– Migration to a geocentric system such as ITRF is one of the strategy in the 
PGRS Modernization by NAMRIA

– NAMRIA, DENR-LMB and the UP TCAGP conducted joint researches to link all 
the coordinate systems and show the effect of the migration to a coordinate 
system based on ITRF to the cadastral data (output of property surveys)

– Basic Data needs include cadastral data and reference points related to the 
cadastral data 

– GNSS Rapid Static/ Static Observation is a needed pre-requisite in linking the  
different coordinate systems and in relating to ITRF2014
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SUMMARY & CONCLUSIONS

– The research was successful in relating the different coordinate systems
through the 4 parameter similarity transformation

– The land agencies were given several transformation strategies to choose from
(e.g. using the recorded old coordinates to the new system or recomputed
coordinates to the new system)

– While the rotational parameter does not affect technical descriptions
significantly, it was observed that the scale parameter affects side distances
and areas of parcels at a certain level

– Regardless of coordinate reference system used, technical descriptions
(bearing/ azimuth/ distance and land area) remained the same at least in the
majority of the lots in the study area
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RECOMMENDATIONS

– DENR Regional Offices may consider adopting the methodology
provided, if migration of Cadastral data to ITRF is decided

– Rapid Static/ Static GNSS Survey is recommended in the
reoccupation of old reference monuments

– Transformation parameter determination must be obtained out of
several iterations that will provide the least effect on scale and
rotation

– It is suggested that database for both old and recomputed
coordinates of the reference points be kept in the database of the
respective land agencies
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Results of LandS Mode Research Project submitted to the Director 

of DENR-LMB together with the researchers and DENR-LMB 

personnel
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Try not to become a person of success, but rather try to become a 

person of value  - Albert Einstein 
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