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Anchoring Unitech
Campus with an
Invisible Grid

Survey control marks form the critical spatial reference system for
infrastructure development, mapping, and research projects.
Despite their critical role, there is currently no centralized, digital
geospatial database for monitoring these assets.

Campus Inventory \

Total Bench Marks:

24 documented primary
control marks on campus.
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Data Types:
Geographical (Latitude &
Longitude) and UTM
(Eastings & Northings).
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Geodetic Datum:

PNG94 (Last physical
update: 2002).

/4

Supplementary Data:
Height information (MSL) &
physical station sketches.
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The Fracture in the Physical Foundation
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Without a centralized storage system, the management of survey primary control
marks has degraded, leading to critical spatial errors and compounding costs.
s Coordinates have not been % g s Key survey marks are entirely
. St updated since 2002. missing from the field (e.g., :

| g T " v Benchmarks 41,50, and 51).
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Station sketches rely on
outdated, hand-drawn paper
records from 1994,




Escaping the Silo through PostgreSQL and PostGIS

Deploying PostgreSQL with PostGIS extensions fundamentally changes how Unitech manages its spatial assets.

Data Management

The Legacy Era
(Status Qun)

Accuracy & Efficiency

Prone to degradation and manual
human error.

Accessibility

Financial Impact

Localized, physical access
required.

High ongoing cost of manual
administration.

Strategic Vision

Isolated Unitech data silo.

Enhanced precision and automated
integrity.

High availability across \
departments.

Cost-effective, scalable
operational model.

Direct tie-in to the National Spatial
| Data Infrastructure.




' Strategic Objectives for the New Digital Foundation

Core Aim: To address the infrastructure gap by developing a robust geospatial database for storing and
monitoring survey primary control marks, directly improving data management, accuracy, and accessibility.

Objective 1:
Standardized Architecture

Create arigid, standardized
database structure with
precisely defined entities and
attributes to manage survey
control marks efficiently and
without redundancy.

Objective 2:
Secure Collaboration

Implement secure protocols for
controlled data sharing among
authorized stakeholders. This
ensures data integrity while
facilitating seamless cross-
departmental collaboration.

=B 0 B

&1 NotebookLM



&

Bridging the Gap from Field to Map

The methodology followed a rigorous sequence to bridge analog field data

with a centralized digital hosting environment.

1. Data 2. Digitization 3. Schema 4. Database
Collection & Design ¢ Import Hosting

Gather secondary Spatial: Create a Import the raw Host the database
field data, including PostgreSQL schema (built in on local servers
historical survey database using Notepad) into and enable shared
coordinates and PgAdmin, assigning the active access over the
existing station strict data types. PostgreSQL UNITECH staff
sketches. Visual: Generate environment. Wi-Fi via

digital versions of dedicated IP.

legacy survey

sketch plans via

AutoCAD.

5. Final
Output

Visualize survey
control marks
spatially on a
QGIS map, with
live table access
for authorized
network users.
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Building a Spatially Aware Relational Architecture

The PostGIS architecture ensures that coordinates, images, and schematics are
Intrinsically linked and spatially aware.

sketches

id (PK)
url (TEXT)

Linked via Foreign Keys
pointing to the Primary Hub.

|

unitech_benchmark_coordinates

id (SERIAL PK)
station_name, zone
easting, northing
msl

latitude, longitude, ellipsoidal_ht

lgemmetry (Core PostGIS spatial data type) J

T

d

ON DELETE CASCADE: Ensures total

database integrity—if a benchmark is
removed, all associated imagery and
sketches are automatically purged.

site_images

| id (PK)

url (TEXT)

Linked via Foreign Keys

pointing to the Primary Hub.
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MN Benchmark Coordinates
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} = = :
Direct Access to the PostgreSQL Engine

mndmin & Filev Object~ Tools~ Help~

| Objects 8 = %= ‘.« EDaabase GUI Seriets [ public.unitech_benchmark_coordinates b4
» B Dmemrants
‘ » = Databases BB Y v Qvl|S BB B BB | vNE Y& B DN
| ¥ &= Queres I public.unitech_benchmark_coordinates
b E Database TI'EBEFI‘ i SELECT
| ¥ |, database
w [H public
| * | soorchases
| ] data.sovices

3
» Hl deta_nraliums
> Efl data.anages

» ] columaries Data Output  Query Melced Stags
_ » 5 tables station_name a one o easting " northing & msl & |atitude & longitude a ellipsoidal_ht a lecation a frgaumm ﬁh“' station_sketch &
| » [H public.unitech_benchn 4 name Zone easting northing (rasn) latitude longitude (hsl) location | geometry sketch
i » B public.unitech_benchn 1 EBMO4 1 499220.305 9263114.625 1700.0 39.383732 -37.3873349 178 Pubtiic onitech || 0101000020E61000000...
» HE tanslines benchmark | :
» [F assums_asrists 2 ”1?!!':!_06 1 499820305 9263114.625 1700.0 38.461925 <09 297676 183 Nl veaa Meland... IIJIEH 000020EE1000000...
> B lorge 3 BMOE 1 ] 499820305 9263114.625 1700.0 39.460133  -99.978647 182 NI usaa Meland... | 0101000020E61000000...
¥ i puins 4 BMO& 2 499820305 9263114.625 1700.0 20460192 -99.951213 188 Ml pdaa Meland._. || 0101000020E61000000....
| » I polim_ssotats S BMOZ 2 499820305 9263114.625 1700.0 39469193  -99.957629 176 Mil veaa Meland... :Dlﬂ‘tﬂﬂi}ﬂiﬂEm 000000.... :
» B matters 6  BMO4 3 499820305 9263114.625 1700.0 39.261688  -99.907613 182 il uveaa Meland.., iLI}I1':Zl'}IZIIZ!HZI-lIZEIZIE!5|1 000000...
* - mssiles 7 BMO4 1 499820305 9263114625 1700.0 39468994  -099.150831 192 Nii uoaa Meland... | 0101000020E61000000... |
» £ system_crotions | 0101000020E61000000...
¥ E5 commerce 9 BMOS 1 499820305 9263114.625 1500.0 39472485  -93.502812 191 il veas Meland... | 0101000020E61000000...
» I solarric,serveor 10 BMOE 1 499820.305 9263114625 1500.0 29477830  -99.302665 175 NIl peaa Meland... || 0101000020E61000000...
¥ M slorage 11  BMOT 1 499820305 9263114.625 1500.0 39456020  -99.508873 178 Ml veas Meland... !mmntmnzuesmmnnn_..
» [ station_name 12 BMOT 2 499820305 9263114.625 1700.0 39358452  -99.502656 179 Mii veaa Meland... || 0101000020E67 000000. .. i
| i Supte 13 BMD7 2 499820305 9263114.625 1500.0 29.357787  -99.993374 191 Nil ueas Meland... || 0101000020E61000000...
| } 1 Emf‘“"a 14 BMOE 3 499820,305 9263114625 1200.0 39339322  -99.938875 183 NIl ucas Meland.. || 0101000020E61000000...
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» B station_tenes

Total rows: 30 - Query complete 00:00:00.161
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Comprehensive Digital Dossiers
for Every Control Mark

Asset View
Point Information
£ BBST1150 146.996576950

55 £61.818
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National Spatial Data Infrastructure (NSDI) Topology

Initiated in 2013 by the School of Survey and backed by the Vice-Chancellor, the NSDI centralizes
spatial data across a resilient, distributed virtual private server (VPS) backbone.

CAMPUS NODES (LOCAL ACCESS):

2x Virtual Private Servers physicallﬁ located at the
Unitech Primary Hub (PNG). Acts as the primary

" data pipeline, user portal, and processing engine.
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' Planned expansion lines

connecting to Dataco
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> the national loop.
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OFFSITE REDUNDANCY

(CLOUD ACCESS):
Connected via a glowing line

e . across the ocean to 2x Digital
w2 L L Ocean data center servers
- o~ ool located in Sydney, Australia.
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Transitioning from Static Records to
Dynamic System Capabilities

Hosting the database on the NSDI transitions the data from static records into a
highly resilient, cloud-native operational system.

Governance & System Cloud-Native
RHutonomy: Resilience: Future: =
P-4
Strict data governance and Built-in data replication and Designed to handle heavy =
ownership protocols. absolute redundancuy. data loads over the internet
: : : backbone, directly
Features a dedicated user The orchestration engine supporting the strategic
portal for controlled sharing features self-healing : ot
. e pivot foward cloud-native
and semi-structured, capabilities and automated [
“ structured, and unstructured failover to ensure zero pipelining
g = storage. downtime. '
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Destroying Data Silos Through Absolute Centralization

The project successfully modernized spatial data management at Unitech, proving that
centralized infrastructure is structurally superior to legacy manual methods

Standardization Achieved: The Foundation for the Future:

Replaced fragmented records with a This architecture lays a permanent

single, highly Eﬁl;ient PustgreSUL Absolute Centralization: foundation that supports fut‘ur_e‘
database managing coordinates, ‘ . , . enhancements, broader accessibility,
elevations, photos, and CAD sketches, | By hosting within the Nutmnql Spatial and real-time spatial updates.
) Database Infrastructure, the project ensures L

data consistency, controlled sharing, and
unbreakable operational integrity.
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Strategic Recommendations
to Maximize Infrastructure ROI

To maximize the ROI of the new geospatial infrastructure,
the following actions are recommended:

Scale to Asset Management:

Expand the PostgreSQL architecture
beyond survey marks to host other
critical survey files and ultimately
manage the Department's complete
Asset Registry.

Upgrade Network
Infrastructure:

Transition the hosting environment @ < | o quﬁl

from dynamic IP addresses to Static

IP addresses to guarantee >{{ . 4
permanent, stable accessibility for : 3?%

Execute a Ground-Truth Survey:

Commission a completely new physical all staff. s // | \\.
survey to update the baseline coordinates {:}‘ E%
and heights of all control marks, ensuring .

the new digital system holds perfectly
accurate, highly relevant data.

Complete Asset Registry

Standardize Survey Templates:

Adopt and mandate the use of the official
survey sketch template sourced from
Dr. R. Stanaway for all future inputs.
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