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The exponential growth of Al

There has been an explosion in model size since 2010 E

. Number of parameters in notable Al models
Since 201Or the scale of Al (logarithmic scale, trend line is stylised)

models has exploded. .
The number of parameters in the

most notable Al models

approach one TRILLION.
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Source: Sevilla et al. exponentialview.co
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Al model performance relative to human performance

Benchmarks
MMNIST (handwriting recognition) @ 5QuAD 1.1 {reading comprehension)
) Switchboard (speech recognition) @ SQuAD 2.0 (reading comprehension)

® ImageMet (image recognition) @ GLUE (language understanding)
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| 4 Exam Results @ ChatGPT3.5 @ ChatGPT 4.0

Percentile + =Le
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Verbal @ The Graduate Record Exam (GRE) is a @
GRE standardized test that is required for admission

) to many graduate schools across North America.
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According to OpenAl, the essays that GPT-4
produced for these tests were graded by
“qualified third-party contractors”,

\

Writing
GRE

Calculus
Advanced Placement

English Language
Advanced Placement

GPT 4.0 has made impressive strides over GPT 3.5

but contin to str le in certain j :
Eoalish Litersturs t continues to struggle in ce subjects

Advanced Placement

GPT attempted 10 programming contests 100
times each, but was unable to consistently find
solutions to the complex problems.

Codeforces Rating
Competitive Programming
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In parallel with this Al evolution, we are not reducing our emissions.

L] b 3 1 "‘ A T Ll d ¥

Annual CO:2 emissions by world region

This measures fossil fuel and industry emissions. Land use change is not included.
International
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Source: Our World in Data based an the Global Carbon Project (2023) CurWorldinData.orgfco2-and-greenhouse-gas-emissions = CC BY
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The average temperature is rising quickly

Temperature rise since 1850
+1.5C is inevitable Global mean temperature change from pre-industrial levels, °C
+2C is very likely 10 ERA-5
. cp ey ' \/ GISTEMP (Nasa)
+3C is a possibility 1 NOAA
HadCRU_T4
0.8 (Met Office)
0.6
0.4
0.2
0
-0.2
| | | | | | | |
1850 1875 1900 1925 1950 1975 2000 2025
Source: Met Office B|B|C]|
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Fires everywhere in Canada — Smoking the US like never before

on
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Fire Information for Resource Management System US/Canada
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Lahaina summer 2023

Rhode summer 2023
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Ocean temperatures are
rising very rapidly
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Boiling point
Average global sea-surface temperature*, °C

1979-89 1990-2009 — 2010-2023
2023
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*Excludes polar regions
Source: University of Maine, Climate Change Institute
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Ice breaker

. . Antarctic sea-ice extent anomalies
The ICe e)ftenSI.On Of the Difference from 1991-2020 baseline*, standard deviations
Austral winter is not 1979-89 - 1990-2000 — 2010-23

happening........ -

¥ I I I I I | I 1

JFMAM]JAS]OINIDl

*Five-day rolling average
Source: National Snow and Ice Data Centre
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Surging Seas RISK ZONE MAP
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What is the role of Al in this context?
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Types of Artificial Intelligence

ARTIFICIAL >
INTELLIGENCE

Technologies that enable computers
to mimic human intelligence

MACHINE
LEARNING

Machines improve at given tasks
with experience

Machines train themselves using
deep neural networks (DNNs) with
multiple layers

DEEP
LEARNING
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Deep Learning

Ego Speed: 45.30 MPH

tfime: 1545.552442000

. CAL P 0.60 Y 1.20 R 0.00 deg ¥ s
Technological breakthroughs R o _. |
ps: S Draw fps: 17.67 Display fps Yo RO F20N:0
NL(0.00), E(0.91), F(O. IH). TF(: ' ;
NRW: FLP(0.00), F " ‘&5 :05ap:~0.3" 1:0
* Computer vision CutinExcled (Prb 0.58) WS- 46.0 MPH _ St: 1, _
. +0.0001 AUTO_HIGH_BEAM : : mergei. 1.0 17M68l4 R
* Speech recognition 40,0000 BLINDED | |

+0.0003 RAINING
« Natural language processing T OO Rl A

e Social media filtering 0.1802 CONTROLLED_ACCESS
* Drug design
* Medical image analysis

 Robotics
e Games
e Control

48 neural networks 70 000 training hours

Over 1 million distinct predictions for each decision.
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The Al inflection point

+
Self-Supervision at scale
+
Self-Supervision at scale Massive data
+ +
Massive data Compute
+
Massive data Compute Autonomous Al Mechanism
Big Data +
Compute - /\
e T ’r. L @*}, T
SUPERVISED LEARNING :T [ ._"'l“"w- SC I 1| z@
_--"E}Esié&ir's\fs'fé{n""""E e I’_E ] l’::iw _ m&: “’., :".__-J\ /
LA f o "’I _'o .':..: g e @ . | Task Executon v.
W —O—0—-d - o=
t—bw‘ -_—"m w hv ‘ —y Other Tools
Expert Systems Machine Learning Deep Learning Foundation Models Autonomous Al Agent
. No use of data . Labor intensive . Automatically learn . No data label required
. Manually authored rules . Demanding data prep . Need labeled data . Adapt quickly

1970 -> 2000 -> 2012 -> 2022 -> 2023 ->
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Generative Al trends

LLM are moving toward smaller and dedicated models

Generative Al is introducing Autonomous Agents (AA)
* Integrate different types of models and non-foundation model components
* Try, Verify, check and rewrite
* Run continuously

Companies are evolving toward multimodal that will integrate in AA eventually

Gen Al and AA are vectors to human augmentation (upskilling — Coaching)

The data is the essential building block to do all this
* Your operation data need to be extracted, mapped and tagged to be used.
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Buildings example — predictive control

INPUTS

Actual temperature

Outside temperature
Outside temperature
forecast

Mechanical equipment
values

Number of areas
Temperature variance

\ 4

Temperature after At

Long Short-Term Memory (LSTM)

Gated Recurrent Unit (GRU)
Multi-layers perception

Heat leakage
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Predictive ability

average

accurac ..
y variation

Our Al models can very accurately
predict the temperature forecast on
a zone-by-zone level, allowing it to
use this information to make real-
time energy saving changes to HVAC
systems

Temperature (C)

Temperature (C)

25

24

23

22

Temperature Predictions for MTL-SAIL —- PNT 1

|- 2019/12/21 19:20: Temp: 23.64
Temp7200: 23.72

2019/12/19 12:30: Temp: 17.56
Temp7200: 18.04

19 Dec 06:00 12:00 18:00 20 Dec 06:00 12:00 18:00 21 Dec 06:00 12:00 18:00 22 Dec

¥ Temp ¢ Pred ¥ Pred 30 ¥ Pred 60 ¥ Pred 120
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Presenter Notes
Presentation Notes
Facultatif – foule technique


Building control

The ability to see in advance the implications of all

Predictive ability possible control scenarios

Buildings

Prediction available

* Temperature C1

* Power/Energy gz

€02 cs

. Eq.uipment y Cs

Rotation/Durability Ce

* Costs of operations C7
> 1
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Building controls

SETTINGS Zone 2 Zone 4
(") Power peak constraint
30
Power limit Low SP Low SP
High SP High SP
0.70 _ + Optimal solution Optimal solution
)

Energy weight

1,00 - +

Power weight

1,00 - .
06:30 07:00 07:30 08:00 06:30 07:00 07:30 08:00
Jan1, 2020 Jan1,2020
Comfort weight
1,00 = +
Zone 3 Zone 5
ZONE TEMPERATURES
Low SP Low SP
Zoned e T R .. wighsP [ O R - High SP
Optimal solution Optimal solution
Low SP

=eere High SP
Optimal solution

06:30 07:00 07:30 08:00 06:30 07:00 07:30 08:00
Jan1,2020 Jan1,2020

06:30 07:00 07:30 08:00
Jan1,2020
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Scope of predictive control

//\ Cooling Set Point
N
ﬁ

Heating Set Point

=
Reactive system - A large quantity of energy to be
displaced with equipment running at 100%
Typical Control System
2 Preemptive System— A much smaller quantity of
energy to be displaced with equipment running at a
4—_ fraction of their maximum capacity..

Al System
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Use the power of Al to reduce energy
consumption and emissions

The emission footprint is a dynamic equation

BRAINBOX



TH E BIGG EST Each state, province and

territory has a different

blend of electricity
so U RCE o F P OWE R sources, depending on its
history and abundance

I N EVE RY STATE AN D P ROVI N CE of natural resources.

The territory of Nunavut
gets 100% of its electricity
from petroleum, mostly

NATURAL GAS & _ _' . : diesel generators
ALASKA - o s - :

NUCLEAR
NEW BRUNSWICK

" PRINCE
EDWARD
ISLAND

With annual melting
of snowfall from the
mountains, many
western provinces and
states produce hydro

¥ NUCLEAR
— ) NEW HAMPSHIRE
; § _WIND D4y ) —~_HYD
i_‘:,},,{h VERMONT
NATURAL GAS
X MASSACHUSETTS
\ “NATURAL GAS
RHODE ISLAND
-NATURAL GAS
CONNECTICUT
 NATURAL GAS
NEW YORK
— NATURAL GAS
NEW JERSEY
~ NATURAL GAS
M DELAWARE
~NUCLEAR
MARYLAND
> NATURAL GAS
NATURAL GAS | \ N  Prmcroxcoline
NATURAL GAS FLORIDA | |\ T NATURAL GAS

MISSISSIPPI | VIRGINIA

SRR o BRAINBOX A).

SOUTH CAROLINA

HANAY NATURAL GAS
LOUISIANA

Source: NEI, Natural Resources Canada



WHAT WE DO v LEARN MORE GET THE DATA v NEWS & INSIGHTS ABOUT wv

& SPP Kansas

Sep 29th, 2023 4:55PM
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Sep 30th, 2023 12:00AM

O

Grid Emissions Intensity
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~ Alis delivering tangiblesresults today

Up to 40 % .'

Reduction in carbon
emissions

i

Up to 60 %

Improvement in customer
and associate comfort

Up to 25 %

reduction in HVAC and/or
refrigeration system
energy costs

n

Up to 50 %

Extension of equipment
service life



Presenter Notes
Presentation Notes
https://www.journals.uchicago.edu/doi/full/10.1086/701820

Carbon Footprint
Reduce Scope 1 & 2 emissions to meet or exceed your ESG targets
Access and track your building’s unique emissions data for easy reporting
Comply with energy efficiency and emissions limits 

Energy Costs
Lower your HVAC bills & operating costs
Increase net operating income (NOI)
Improve your building’s EUI (e.g., Energy Star™ score)
Comfort
Improve indoor air quality 
Decrease hot and cold calls
Reduce temperature swings
Equipment
Reduce equipment runtime
Defer expensive retrofits and equipment replacement
Decrease maintenance costs, service calls, and truck rolls


ESG Compliance
Meet or exceed your ESG targets
Access and track your building’s unique emissions data for easy reporting
Comply with energy efficiency and emissions limits
Consume cleaner energy with AER (Automated Emissions Reduction) tool

Costs & Profits
Leverage utility tariff structures when consuming energy
Optimise demand charges
Adopt a zero CAPEX to low-CAPEX solution
Decrease maintenance costs, service calls, and truck rolls
Comfort
Improve upholding of set points
Enable weather-based predictions
Implement DCV (Demand Control Ventilation) 
Equipment
Reduce equipment runtime and wear and tear
Increase ROI on existing assets and defer CAPEX for replacement
Coordinate RTUs to maximise store efficiency



Making buildings smarter,
greener and more
efficient.



https://www.linkedin.com/company/brainboxai
mailto:js.venne@brainboxai.com

	The role of AI in retailer’s sustainability plan – Unlocking the Scope 2 level
	Slide Number 2
	The exponential growth of AI
	AI is at an inflection point
	Uneven progress
	In parallel with this AI evolution, we are not reducing our emissions.
	The average temperature is rising quickly
	Fires everywhere in Canada – Smoking the US like never before
	Slide Number 9
	Ocean temperatures are rising very rapidly
	The ice extension of the Austral winter is not happening……..
	Slide Number 12
	What is the role of AI in this context?
	Generative AI/controlled AI ?
	Control AI
	Types of Artificial Intelligence
	Deep Learning
	The AI inflection point 
	Generative AI trends
	Use the power of AI to reduce energy consumption and emissions
	Buildings example – predictive control
	Predictive ability
	Building control
	Building controls
	Scope of predictive control
	Use the power of AI to reduce energy consumption and emissions
	Slide Number 27
	Slide Number 28
	AI is delivering tangible results today
	Jean-Simon Venne �Co-founder and CTO�BrainBox AI�js.venne@brainboxai.com�

