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High-resolution thermal data from space GatVu
Yokohama, Japan - 24 October 2023
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SatVu -The world’s thermometer

High-resolution thermal data: The data captured by SatVu
show heat variations across the surface of the Earth at a
resolution of up to 3.5 m.

Monitor activity at night: Unlike high-resolution optical,
SatVu’s data can ‘see’ at night. It can also ‘see’ through smoke.

Video capability: SatVu is the only company capable of
providing thermal data in the form of both still image and video
up to 60 seconds long.

A globally scalable solution: Unlike thermal data captured
from aeroplanes or drones, SatVu can capture data from any
point on the earth’s surface, and it can do this in a uniform way.

Satellite in orbit: To date, SatVu remains the only company that
has already captured high-resolution thermal imagery from
space.
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Visible imagery only shows the outside
of structures during the day
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Radar imagery shows the edge of
structures day and night

Infrared can indicate activity inside
structures day and night
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Oil Storage
Analytics

Use Case 1
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EO data usage in oil storage analytics

Earth Observation (EO) data has been used to estimate
storage levels in tanks. SAR and Optical data are used to
estimate the volume of oil in floating-roof tanks.

With frequent data collection, crude oil analytics
companies can provide inventory reports earlier than
official agencies.

The main limitation in using EO data was the inability to
estimate the storage level of the fixed-roof tanks.

In the areas of access, the only way to achieve that is to
use thermal sensors on drones. However, this approach
is not scalable.

SAR images of an oil storage tank with a floating roof at two different
dates. (a) Firstimage. (b) Second image. (c) Multitemporal color
composite image with the two amplitude images in the red and green

channels, and coherence in blue [C. Villamil Lopez and U, Stilla].
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Shadow Extraction and Volume Estimation algorithms application on top
of high-resolution optical data.
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https://ieeexplore.ieee.org/document/9437809

Fixed-roof tanks analytics

While floating-roof tanks are more common in
crude oil facilities globally, fixed-roof tank
inventory could significantly impact the analytics
for each facility.

Even with covering ~7% of Cushing's overall
capacity, a study shows that “.. full transparency
on fixed-roof tanks can significantly enhance the
accuracy of weekly deltas for Cushing
inventories.” — Kayrros, 2021

Global Oil Inventory - floating roof tanks represent only 30%
of total tanks — PetroSA refinery, South Africa.
Ursa Space - Oil Inventory Dataset sample via SkyFi.
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Fixed-roof tanks analytics

SatVu provides the unique
capability of estimating oil
storage capacity for both moving-
roof and fixed-roof tanks.

Tanks provide different thermal
output when having different
volumes of crude oil stored.

There is a visible difference in
close-to-nadir imaging mode and
even more insightful data with
more oblique imaging.

Example of different thermal output in floating-roof tanks. Example of different thermal output in fixed-roof tanks.
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Facilities detailed analytics

SatVu’'s image capabilities enable performing detailed analytics on
oil facilities:
« GSD of 3.5 m shows activity on a sub-plant level.

« Day and night imaging mode with frequent revisit enables
constant monitoring.

« Scene size captures an entire facility.

FullImage

SatVu’s resolution
highlights sub-
plant level activity

Characterise =——— |
sub-plants:
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Fire eventin Al Zour

2023-11-04 HotSat-1 Night Time

11

2023-11-17 HotSat-1 Day Time
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Nov 16, 2023 - 08:28

Al Zour 615khbd Refinery Has "Limited Fire" Thursday
During Ramp Up

A fire broke out at the 615kbd KIPIC Al Zour refinery earlier Thursday in a desulphurization unit according to the
operator.

* The fire has now been extinguished.

* Al-Zour was already offline as it was ramping back up again because of an interruption in fuel gas supplies
last week.

* The restart of the refinery is reported as unaffected. The official X account tweeted Wednesday that full
restart would take 10 days (before the fire struck)

¢ KIPIC tweeted after the fire “The Kuwait Integrated Petroleum Industries Company confirms that restart
operations, low-sulfur fuel transfer operations to electric power generation stations, or external export
operations have not been affected as a result of the limited fire accident that was controlled this morning in
record time"

* Afireincident took place on
November 16t

* Captured observations of the plant
before and after the fire, taken days
apart.

* The before and after comparison
shows the impact of the fire on
operations.
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SatVu Platform

SatVu's capabilities in providing
insights for oil facilities
monitoring.
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SatVu platform capabilities

SatVu platform comprises a

web application, Python SDK

and RESTful API, providing
flexible access to satellite
data for experts and
newcomers alike.

It allows performing satellite
tasking and accessing the
catalog of previously
collected data.

In addition, the platform has
beta products for retrieving
thermal statistics and running
ML models.
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Assured priority ©®

Draw a POl to see available options

19 Collection options - next 8 days

d i
Friday 5 April 2024

Pass 1 01:00 - 01:42 UTC (estimated)

Off-Nadir: 20°-84° GSD: 4.4-6.1 Night

$1,40719 Submit
CREDIT LIMIT for Tasking
$45789.00 a

Pass 2 06:30 - 07:02 UTC (estimated)

Off-Nadir: 20°-84° GSD: 4.4-6.1 Day

$1,40719 Submit
CREDIT LIMIT for Tasking
$45.789.00

Pass 3 08:00 - 08:42 UTC (estimated)

Off-Nadir: 20°-84° GSD: 4.4-61 Day

@ mapbox

Catalog king Orders

@ Capital Ventures 74841d4e... <

"type":

"FeatureCollection",

"features": [

{

"type": "Feature",
"geometry": {
"type": "Polygon",
"coordinates": { ...}
I
"properties": {
"id": "<id>",
"created":

"platform": "<Platform>",
"gsd": 3.5,

"datetime": "2023-01-20T22:01:00+0¢

"view:off_nadir": 3.8,

Documentation

John Smith
User id: 6f-

Leatherhead

Create an analytics order

Order analytics for a SatVu scene.

SatVuAuth

fad-46b0-9d24-9cda96c85£a9

"2023-05-11T10:54:38.05 Contract ID
"updated": "2023-05-11T10:54:38.05

application/json

string (Name)
Name of algorithm.

"view:sun_elevation": -49.86858484( d s 1d)

"view:sun_azimuth": 307.68885131074

"eo:cloud_cover": 0,
"view:azimuth": 82.8,
LAmE"8 of cos Jip

"pl0@": 273.58502807617185,
"p25": 273.93817138671875,
"p50": 274.24517822265625,
"p75": 274.4551086425781,
"p90": 274.5744995117187,
"mean": 274.1530456542969,
"min": 273.0336608886719,
"max": 274.7195129394531,
"std": 0.38541826605796814,
"no_data": 0,

"pix_count": 345

SatVu scene identifier.

application/json

tring <uid> (Id)
1d of analytics order.

items) o nul

The bounding box of the selected SatVu image.

object) or null
GeoJSON Polygon geometry footprint of the selected SatVu image.

bject) or null) (A

A dictionary mapping string keys to Asset objects.
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inks (c r null
Alist of Link objects representing all links associated with this order.

A dictionary of properties associated with this order.




Integral platform concept discovery SatVu

Automated Tasking and Analytics capabilities enable the development of an Al zour Refinery: % Subplant Active

integral platform that provides access to an individual oil refinery or storage
facility.

 AAAM AAA ]
S A VAR

With global coverage, high revisit and unique high-resolution thermal data
collection, SatVu provides an opportunity for worldwide oil facilities monitoring.

Insights:
* Inferred activity levels

» Status change reports

* Aggregation of results at refinery dontife Refinery -Plant roup ange since prior observatio 032024 UGII02 2612120
and sub-plant level AZQWSH AL Zour Reine phur Recovery : 00 00

* Time series trends & anomalies : : il . o :

* Alerttriggers e.g. sub-plant activity —

falls below x%

Unique identifier scheme at the
most granular level of

observation is critical for 3
useability & data management AZKW ac Flare Chimno ac Flare Chimpe 0

0/1 signal indicates on/off for
15 subplant on each date
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Our constellation

Mid 2025

HotSat-3 launched @
2+ revisits per day

2024 ¢

HotSat-2 and HotSat-3 in build
Product and feature development,
including assured priority tasking and
the ability to withhold imagery from
the catalog

2026

Funding to scale constellationto 9
satellites
10-20 revisits per day

Early 2025
HotSat-2 launched

2023

HotSat-1 launched, but suffers failure in
orbit after 6 months
Commercial operations begin




Thank you!

mykola.kozyr@satellitevu.com
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