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Today's Topics

Intro to NV5 Geospatial

* NV5
* NV5 Geospatial
* NV5 Geospatial Software

Geospatial Applications in Oil & Gas

* Detect and classify oil field infrastructure using deep learning

* Monitor ground deformation related to oil field injection and
extraction with SAR analysis

* |[dentify pipeline instability through deformation analysis

» Automate workflows for continuous monitoring and reporting across
large geographic areas

. Q&A _
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NV5 provides
solutions that
help clients
develop and
deliver cost-
effective,
sustainable
projects

to improve lives.

Geospatial
Technology

Buildings & Program
Management

Utility Services

Testing, Inspection

_ —~ Infrastructure
& Consulting ;

Environmental
Health Services

800M+

Revenue

100+

Offices

Worldwide

4K+

Employees

12K+

Clients

# ENR Top
500 Design
Firms (2022)



NV5 Geospatial

1300+

Worldwide
Geospatial
Professionals

Localized
Contracts in All

20

Completed
Projects on all
7 Continents +

182

Countries

States

500K+

Software Users
Around the World



NV5 Geospatial — Oil & Gas Services NV

Digjtal Twin - Optimize operations with a ‘digital oil field’ - an
accurate, virtual model of both infrastructure and
environment.

Vegetation Management - Identify vegetation hazards
remotely to save time and costs, and deploy clearing crews
more efficiently with customizable VM solutions

HCA Analysis - NV5 Geospatial uses 3D building models from
LIDAR and imagery, enriched with parcel data and
automated building counts for pipeline HCA and class
location studies.

Geohazards - Detect and mitigate geologic hazards along
pipelines and infrastructure using automated terrain failure
and fault analysis powered by high-resolution LiDAR.

Pipeline Integrity - Monitor pipeline supports for movement
and stress using high-density LiDAR, automated elevation
analysis, and geodatabase tracking for integrity
management.




NV5 Geospatial Software: Analytics to Answers NV

ENVI Ecosystem

» Integrated tools for image
analysis and geospatial

Automation Extensible Atmospheric SRR

Correction - Scalable from desktop to

enterprise and cloud
environments

e Built for automation,
extensibility, and
interoperability

Machine Learning

» Supports advanced

- a#g; %é?_{:;ou-;(} analytics: Al, machine
IRy — S0 4Bk Sop learning, and deep learning
— &@; ) 86\ ‘OC/ %p QC
‘sf ‘ ? o Siet 26t o 1c Designed to turn raw data

> into actionable answers
DEM Extraction Photogrammetry  Feature Extraction Crop Science



ENVI Ecosystem - Enabling all Organizations NV

raster = e. (rasterfile)

task = ENVITask('MachineLearningClassification”)
task.input_raster = raster

What kind of user are a oL Gl e O 2t
you?

ENVI Inform

Visual Programming

Workflows






ENVI® Deep Learning

Automate analytics with deep learning
and machine learning for faster, and
more accurate, results.

No programming required.

Create
training
data

Generate
models

Evaluate
performance



Deep Learning Object Detection — Well Pads NV

* Image Training
 RGBNIR NAIP 2024

5 tiles over Texas

 Midland / Ector /
Andrews / Scurry /
Ward

60 cm GSD

Each tile 57 x 57 km Odessa

* Portions of each tile
labeled

ONNX model

* Image Classification

* 6000 well pads
detected in Midland tile

» Bounding box shapefile
output

Midland




Methane Plume Detection Indices

Pads identified and mapped using
deep learning

Use multispectral and hyperspectral
radiance imagery to monitor for
methane leakage
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Synthetic Aperture Radar Processing in ENVI o~
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ENVI SARscape leverages Interferometric
Stacking to transform complex SAR data into
actionable business intelligence

 Millimeter-Scale Precision: Detect ground
movement down to millimeters per year

- Time Series Monitoring: Filter atmospheric
noise and measure cumulative deformation
over years

 Proactive Risk Assessment: Early warning
signs of pipeline instability

- Large Area Scalability: Map assets and
monitor integrity across 1000s of square km




NV

Interferometric Stacking in SARscape
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Oil Field Average Deformation Mapping

Integrity Risk:
Large spatial variations in
deformation rates (where
colors change rapidly)
increase stress and strain
on well casings and
boreholes, risking failures
and collapses.

Operational Insight:
Low or negative uplift rates

Extraction

in injection areas can © Injection
indicate inefficient injection 4

processes.




Time Series of Deformation

Displacement Time Series

* Variation over time of the terrain
position [mm] for each pixel measured

in the AOI and for each available input
date.

e Comparison of the displacement time
series for one point close to an injection
well in an oil field with injected water
volume in the same period.

* High correlation between the two curves
hints that the strongest effect of water
injection is in terrain uplift

Vertical displacement
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Yearly Cumulative lespIacﬂenlent Per Period

Extraction

Injection

Total variation

of terrain position
[mm] each year for the
entire observation
Interval.




Deformation Rate Spatial Gradient

What it Measures: The rate at which the
ground movement is changing over a
short distance (Differential Movement).

Significance: It is a direct proxy for
Geological Strain acting on the well
casing and subsurface infrastructure.

The Danger Zone: Red and Yellow areas
indicate High Strain where the ground is
tearing or shearing, putting structural
stability of wells in critical danger.

Actionable Insight: Use this map to
prioritize wells for high-resolution
inspection, maintenance, or pressure
adjustments based on maximum internal
geological stress.

Extraction

Injection






Pipeline Monitoring

Sarmap performed a study on
pipeline stability in Tuscany

Italy between 2014 and 2018
using Sentinel 1 imagery

Key concerns for,
managers:

- Safety: Ground movement can
shap or strain a pipe

 Leakage: Leaking liquid can
affect the surrounding slope
increasing ground stability




Pipeline Monitoring Results

« ~300 Sentinel-1 SLC images processed
over a four-year period

 Interferometric stacking used to extract
long-term, mm-scale deformation trends

« |dentification of uplift, subsidence, and

slope movemqpi—aﬁtetlng pipeline
corridors

 Early indicators of strain, stress, or
instability along buried and exposed
segments

« Supports proactive integrity
management with data-driven
Inspection prioritization

|

Horizontal velocity [mm/y]

[ .
<-80.00

-0.31

sarmap;

NV



orizontal and Vertical Displacement sarmap' l\TJk
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-fficiencies & Automated Monitoring




Task Automation with ENVI Modeler N5

1 IDL Program: SBAS

- I .
rh ENVI Modeler - SBAS.model ™ B > R Create Exiension
; : O
File Edit Code Share Server Help } Generated by the ENVI Modeler
EE T Fun [+ = 2 - @@ ; ENVI 6.2
S,
: pro MyProgram
Basic Nodes SBAS compile_opt idl2, hidden
. @l File on_error, 2
- @l Dataset )
4 e
~ @ Aray of Values ; SARscape output folders
- ml Data Manager S
- View task_2 = ENVITask('SARscape_setting_output_folders')
- @ herator Rscape Import 5ARscape Digtal S 3 Easi_g . SUE_;_?EEV‘ = ';Utir"femgf‘am'
Generic SAR Data Elevation Model... i e
= Fiter kerator — » — task_2.sub_3 folder = '"upha'
- @8 fggregator o = o i= task_2.sub_4 folder = 'refinement'
- @B Input Parameters task_2.create_working_folder = 'true’
- mm Qutput Parameters task_2.Execute
- @l Comment R
H
sk SARscape Load ; Input Parameters
CEE > preferences 3 ommmmommmmemmeoe-
sarsca e ’ parameters_1 = Obj_New('ENVITask', DISPLAY_MAME='SBAS
hinfo = §
- SARscape Refinement and Reflatteni o+ 3

"name": “input_file_list",' + %
! "keyword™: "INPUT_FILE_LIST"," + &
"display_name": "Input File List™,' + &

--5ARscape Refinement and Reflatteni
- 5ARscape Refinement and Reflatteni

- 5ARscape Remove Residual Phase f SARscape SBAS ' g m. - -
. 2 pe o ] ype™: "ENVIURIARRAY",' + §
- SARscape SBAS Connection Graph Eorit i o] Geocoding * “direction": "INPUT"," + $
- SARscape SBAS Geocoding SARscape output = ::requirl'ed'l’: EruE,' + 5 ] L
- SARscape SBAS Interferogram Genel falders description”: "Input File List",' + 3§

—— ' "hidden": false,' + %
"dimensions": "[*]"," + %
SARscape SBAS - - "ifglgI:Ezor:*yEr:uiéls; : + 8
arfe arameters = . 2
Interferogram... > : "is_temporary": false' + $

>
ot = ] "3
oParameter = IDLHydrate(TYPE="'ENVIParameterENVIURIARR
parameters_1.AddParameter, oParameter
This node exposes specified task output hinfo = §
parameters to the extemal ward. This is anly o+ 8
necessary if you are creating a metatask that ' “name": “in_triggering_execution_option”,' + %
needs to expose output parameters. ! "keyword”: "IN _TRIGGERING_EXECUTION_OPTION",'
! "display_name": "Input triggering execution op
! "type"™: "STRING",' + %
' "direction™: "INPUT",' + %
"required": false,' + 3
"description”: "Input triggering execution opt
' "hidden"™: false,' + &

- SARscape SBAS Inversion Step1
- SARscape SBAS Inversion Step2
- SARscape SBAS Variogram

- SARscape SENTINEL1 Import and Fe >




Analytics Repository: Sharing ENVI Modeler Workflows ||/ 3

Standardization
Collaboration

Efficiency

rh ENVI Modeler - SBAS.model

File Edit Code| Share Server Help

== =~ Add ENVI Repository...

Basic Nodes

- B Amay of VB

Manage ENVI Repositores

4

- i File & Publish to Repository...

- mm Dataset \
-]

Browse ENVI Repository

- @8 Data Marfager
. mm View
- lterator
- @ Filter terator
- @8 Aggregator
- @8 Input Parameters
- @ Qutput Parameters
- W Comment

Tasks

sarsca ISV 4

- SARscape Refinement and Reflatteni

- SARscape Refinement and Reflatteni
SARscape Refinement and Reflatteni

- SARscape Remove Residual Phase |

- SARscape SBAS Connection Graph

- 5ARscape SBAS Geocoding

- SARscape SBAS Interferogram Genet

- SARscape SBAS Inversion Stepl

- SARscape SBAS Inversion Step?

- SARscape SBAS Variogram

- SARscape SENTINEL1 Import and Fe

This node exposes specified task output
parameters to the extemal world. This is only
necessary if you are creating a metatask that
needs to expose output parameters.

SARscape Import SARscape Digital
Generic SAR Data Elevation Model..

Input
Parameters > SARscape Load
es

o I=

SARscape output
folders

Create ENVI Modeler Workflow with “Input

Parameters” and “Output Parameters”

Dy Publish to Repository *

Mame |SBAS
Display Mame  |SBAS

Description  |Imports SAR SLC imagery and performs SBAS
processing all the way through geocoding |

Version |1.0.0

Tags  Wordlow
Comma separated

Dependencies
If a dependency exists in the repository, it will not be uploaded.
Repository http:/Aocalhost:9194 -
(7] [ oK |[Cancel |

Populate Publish dialog with
basic information about content
you are sharing

27



Analytics Rep

Name

Name

SkySat Aircraft Det...

External Aircraft De...

Wind Turbine Dete...

Search and Rescue

SAR Aircraft Detect...

Landcover Vegetati...

Boat Detector Pixel

Aircraft Detector

SAR-Aircraft-Detect...

AIR person finder

ository Web Ul

Version

1.0.0

1.00

1.0.0

1.0.0

1.0.0

1.0.0

1.0.0

1.0.0

1.0.0

1.0.0

Basic web Ul to discover, install, and manage packages

- Types

Description

Workflow that prepares and processes a Sk...

3rd party aircraft detector model trained ou...

Example Al model that detects wind turbine...

Al model that detects people from aerial/dr...

Al model that detects aircraft in SAR magni_..

A model that detects different types of land...

Boat detection pixel model trained with EN...

NV5 developed aircraft detection model

SAR aircraft object detector

AIR person finder

- Tags

Author

Zachary.Norman

Zachary.Norman

Zachary.Norman

Zachary.Norman

Zachary.Norman

Zachary.Norman

Zachary.Norman

Zachary.Norman

Gina.Gallentine

Gina.Gallentine

Type

enviworkfl...

envideeple_.

envideeple...

envideeple...

envideeple_.

envideeple...

envideeple...

envideeple_.

envideeple...

envideeple...

Date

08/11/2025 17:40:26

08/11/2025 17:06:20

08/11/2025 16:48:45

08/11/2025 16:46:32

08/11/2025 16:44:21

08/11/2025 16:41:58

08/11/2025 16:40:30

08/11/2025 16:35:53

08/06/2025 15:54:17

08/06/2025 15:52:21

Tags

Workflow

Object Detection

Object Detection

Object Detection

Object Detection

Pixel Segmentation

Pixel Segmentation

Object Detection

Object Detection

Object Detection

Actions
A N |
A 2 |
B S |
B 2 |
A 2 |
B S |
B 2 |
A A |
B S |
B 2 |

Rows per page:

10«

1-10of 22

NV
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SAR Monitoring Service — ENVI Inform NV

Filter by Confidence Filter Displacement Profile

Tai|ings Dam Monitoring @ Select an Area of Interest

Enter a number 0 -1 Enter a Date

Displacement (mm)

Minimum s Boddington Mine:
1 25'60 -32.7087766507,116.3638382317

& Pan

Maximum 0.00

Average _63.94

Powered by Esri

Confidence

75.9%

Displacement (mm)

High Confidence
>70%




GeoAgent: Agentic Al for Geospatial Analysis

. Gocbgard
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* NVS Geospatial delivers end-to-end solutions
* ENVI Ecosystem offers flexibility for every user
» Advanced analytics drive smarter decisions

* Your choice: full-service support or self-service software



NV

Q&A

Contact us to get your project started:

Geospatialinfo@nvb.com

nvbgeospatialsoftware.com/Qil-Gas


mailto:drew.baustian@nv5.com
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