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Organize the world’s information and make
 it universally accessible and useful.

– Our Mission



Government Cloud Use Cases

Government Accessibility

Solutions that make 
government more open to: 

● Limited English 
Proficient residents

● Digital Natives 
● Self-Service

Employee Productivity

Modernizing IT services 
and enhancing employee 
productivity

Infrastructure Elasticity

Creating an elastic 
computing framework to 
service new and 
expanding IT needs 

● Global Scale 
● Google Grade 

Security 
● Economies of 

Google Scale

Data / Analytics

Leveraging machine 
learning and AI for 
data driven decision 
making, predictive 
analytics and more 
meaningful customer 
interactions.  



1
BILLION

users



Google confidential │ Do not distribute 

  Google  in 1 minute

1000 new 
devices

3M Searches 500 Hours

450K Miles 
Driven

1.2M Photos 
Uploaded



Millwheel

2002 2004 2005 2008 2010 2012 2014 2016

GFS

MapReduce

BigTable Colossus

F1

TensorFlow

FlumeDremel

Spanner

Megastore PubSub

Google’s Data Research

Borg

Kubernetes



2004 2005

18 years of 
advancing the 
state of the 
art...

2002

Google File System

MapReduce

BigTable
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Data is Everything
organizations win or lose based on how they use it



Observe

Orient

Decide

Act

Boyd’s OODA Loop



Focus on serverless 
analytics not 
infrastructure

Our data analytics design principles

Develop  integrated 
solutions

Operationalize 
machine learning

Iterate and 
measure



Government Leaders Face Challenges in Delivering 
Critical Insights

Data is scattered 
across multiple 
platforms

Security is inadequate to 
protect the organization 
and the mission

Increasing volumes 
overrun capacity & 
operating budgets

Enterprise demand 
exceeds IT capacity 
& funding



Government has valuable data to use

Operational 
reporting

Regularly scheduled 
reports put together by 
hand

1

Standardized

Batch analysis

Distributed processing 
frameworks allow 
organization-wide data to 
be used in complex analytic 
processing

3

Data mining

Operationalized 
Decision Making

Machine Learning models 
actively deployed to 
increase enterprise 
efficiency

4

AI/ML

Ad hoc reporting

Analysts work out of one or 
more data warehouses 
used to build reports from 
pre-aggregated data

2

Self-Service

Most Organizations

Many Organizations

Some Organizations
Few Organizations

Increasing Value to Government
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Opportunities
● Increase operational efficiencies

● Provide critical cyber security insights

● Foster civic engagement



Innovators in Transportation

Waze
Nobody knows what’s happening in your 
city better than the people who live there. 
Waze exchanges publicly-available 
incidents and slow-down data, enabling our 
government partners to respond more 
immediately to accidents and analyze 
congestion on their roads. 

Waymo
Driving today is not as safe or enjoyable as 
it should be. Waymo’s mission is to make it 
safe and easy for people and things to 
move around. They aim to bring fully 
self-driving technology to the world that 
can improve mobility by giving people the 
freedom to get around and help save 
thousands of lives now lost to traffic 
accidents.

Google Maps
Organizations need reliable, real-time 
data within user-friendly interfaces to 
empower their employees and keep 
up with their customers’ expectations. 
Google Maps offers visualization, 
navigation, and analytics to help leading 
enterprises chart new territory and find 
transformative new opportunities.



Roads are busier, heavily 
congested... 

...and dangerous 

Current trends show that by 2030, road 
traffic injuries will become the seventh 
leading cause of death globally.2

The average commuter in metropolitan areas 
experience 4 hours of road congestion every day. 1

1. U.S. Department of Transportation, Federal Highway Administration Congestion Trends Report 

2. CDC



The solution isn’t 
building more roads

It’s harnessing your 
data to optimize those 
roads

State and local government construction 
costs rose 13% in the last five years1

$31.65
billion

1. U.S. Census Bureau, Seasonally Adjusted Data





But that data exists in silos, 
making it difficult to use 



Disconnected data is 
costing us too much

NSC estimates the cost of motor-vehicle 
deaths, injuries, and property damage 
in 2016 was $416.2 billion. 1

1. National Safety Council
2. US Department of Transportation’s National Highway Traffic Safety Administration

More than 40,000 people died in motor 
vehicle crashes in 2017.2      



What if your data could be the driver 
of traffic management? 

Coordinate 
response based on 
real-time insights

Predict 
road and device 
maintenance

Enhance 
situational 
awareness based 
on traffic patterns

Planning 
urban and 
transportation 
planning

Projects 
optimizing 
transportation assets

Fleet as Data
optimizing 
transportation assets
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DAISy is a cloud-based data analytics platform that brings 
intelligence, efficiency, and interoperability to CDOT’s existing 
transportation network while enabling world-leading roadway 
operations for a safer, more reliable, connected, and 
autonomous future.



Transform

Prepare, clean, and 
transform data quickly 

and easily.

Store

Create, save, and 
store datasets 
inexpensively.

Interact

Explore and 
present interactive and 
impactful data insights.

Analyze

Derive data insights 
 at scale without 

managing servers. 

Ingest

Get petabytes of data in 
from a variety of 

formats.

1 32 4 5



Conversational Interfaces
Speech to text queries powered by machine learning

How many properties added pools last year?

How many homes are on Santa Paula Avenue?

How many bikes per day use the bridge over Stevens Creek Blvd?

What is the average age of the water mains in town?



Thank You
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Agenda

What we do

Problems we’re solving with Cupertino’s peers

What is Cupertino trying to solve?



How can city ops and capital keep up with technology?



IoT can reduce fatalities, but existing options don’t scale

~80% 
Low detection accuracy

$10k-$20k
High price per device

Single Purpose
Siloed object detection capabilities



Boulder AI is changing what cities expect of the IoT.

90%+ 
High detection and tracking accuracy

Priced to scale
Volume pricing for PoC and scaled deployments

Many objects
Detect, track and count many city objects with one device▪ Edge to cloud; no additional 

hardware. 

▪ Privacy first sensors. Metadata 
anonymized at the source. 

▪ High compute. General purpose 
deep learning. Continuously 
improving detection

Boulder AI DNN Cameras:



Sensors acquire raw video On-camera analytics extract valuable 
metadata from video

Boulder AI structures software services 
on metadata from video

● Boulder AI standard 
hardware platform 
(DNN Cameras)

● Object detection, counts, 
position and speed data.

● Live and recorded video

● Software (edge or cloud) built 
on metadata or additional 

analytics
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Pedestrians

Cars

Bikes

Freight

Public Transport

Scooters

Strollers

Carts

Near misses

Emergency response

Intersection timing

Pedestrian safety

Sanitation demand

Lane occupancy 

Traffic mix

HAZMAT Vehicles

Rideshare compliance

Parking occupancy

Cyclist/scooter safety



Making Denver safer is a complicated challenge.

● Growth. 
2x population increase  since 
1990 (Denver Metro Area)

● Multimodal. 
Massive rideshare adoption, 
changing multimodal fleet.

● Technology. 
Distracted drivers on busier 
intersections. 



Denver PoC: connected pedestrians and signaling
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Denver

 COCO

 +12,000
 Denver

Number of Labeled Images
0 +12000

 OI V4

3 month milestones:
● Determine ped crosswalk occupancy
● Count and track peds (anonymously)
● Make live data available to signal 

controller

95%80%60%



West Hollywood: Searchable Objects

● Search objects, not 
video.

● Explore your data in a 
rich dashboard with real 
time video, real-time GIS 
object view.

● Download video clips of 
important events for 
context.

Combining the best of edge 
and cloud:



Fort Collins Cyclist Safety



Our vision for cities: one device, many services 

Layer services on top of metadata

Rideshare cars and 
scooters
Pedestrian needs
Intersection danger
Emergency response
Sanitation service 
demand
Bicycle safety

Lane occupancy
Traffic mix
Hazards in road
Parking occupancy and 
violations
Intersection timing
HAZMAT vehicles

2

Camera networks provide metadata
Networks of Boulder AI cameras provide private 
data about objects, vehicles, speed, and position.

1

3 Help Cupertino define a digital infrastructure for 
operations and growth
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Environmental intelligence 
for people and the planet

Aclima Introduction - Cupertino City Council
January 2020
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92% of the 
global 
population 
breathes 
unhealthy air, 
each day

CLIMATE RISK
liabilities, policy risk, 
consumer 
sentiment

HEALTH RISK
COPD, Asthma, cardiac disease, 

miscarriage, dementia

FINANCIAL RISK
Healthcare costs, 

property value, 
liabilities

POLITICAL RISK
Public sentiment, 

environmental justice

ENVIRONMENTAL 
RISK
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Limited coverage Low resolution

We can’t manage 
what we don’t measure

Regulatory data today
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Hyper-local 
is the future
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A unified platform

Mobile &
Stationary Sensors
Best-in-class 
data quality

1 2 3 4

End-to-end network 
management
Unprecedented scale + 
block-by-block resolution, via 
multi-pass driving

Data Management + 
Analytics
Synthesis of Aclima and 
integrated third party 
data to derive insights

Software Tools
Intuitive software tools
for experts and citizens 
to drive action

5

Data integration for 
diagnosis + action 
Wind, land-use, health 
data and more
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Comparable Performance 

Comparable Performance

REFERENCE
High-Cost, Low-Density

SENSOR
Low-Cost, High-Density

High quality data, lower cost sensors
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Backed by scientific 
rigor at every step
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Diverse 
expertise in 
every domain
Diverse team comprised of      
domain experts from world-class 
organizations, with a history of 
building impactful solutions at scale.

Bound by a shared mission to build  
a global, multi-billion dollar business 
that drives humanity forward. 

Diversity
40% women
50% women in leadership

Experience

© 2019 ACLIMA INC.                                      CONFIDENTIAL       



Measuring what
matters
● Carbon Dioxide (CO2)

● Carbon Monoxide (CO)

● Ozone (O3)

● Nitrogen Dioxide (NO2)

● Nitric Oxide (NO)

● Particulate Matter (PM2.5)

● Black Carbon

● Methane (CH4)

● Total Volatile Organic Compounds (TVOC)
© 2019 ACLIMA INC.       CONFIDENTIAL       



Aclima advantage, 
from the user 
perspective

EXISTING TECH ACLIMA

STEPS (~months to  years)

1. Determine what to measure, at 
appropriate  levels of detection to 
answer user questions

2. Source and purchase suitable 
hardware from multiple vendors

3. Locate appropriate site(s) for 
continuous monitoring

4. Establish QA/QC plan
5. Permit and install hardware, 

protecting from the elements
6. Establish cloud based systems and 

scientific data structures to ingest, 
manage, calibrate, harmonize and 
analyze data

7. Hire trained atmospheric scientists to 
manage hardware

8. Hire data scientists to interpret 
results

9. Hire UI/UX designers to visualize 
large-scale scientific data sets

10. Hire field team to maintain, replace 
and calibrate sensors 

11. Build atmospheric models to 
translate stationary data into 
high-spatial resolution outputs

STEPS (~minutes)

1. Subscribe to Aclima Pro

Customer problem: “I need to 
understand hyper-local air quality 
across my city.”



Environmental 
Intelligence tools
Aclima SaaS products empower users 
with best-in-class environmental data 
and analysis tools

Licensed Aclima software applications 
are populated with Aclima hyper-local 
data, in addition to stationary air quality 
monitoring data from Aclima and 3rd 
party sources

Aclima Licensed 
Software

Aclima Data 
Products 3rd Party Data

Informed user 
decisions

© 2019 ACLIMA INC.       CONFIDENTIAL       
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Aclima Pro

Executives and technical staff at 
cities and regulatory agencies 
ask:

What is happening in the vast 
majority of my jurisdiction 
that I cannot see?



Aclima Pro

Network operations teams 
within natural gas utilities ask:

Are problematic leaks 
forming in my gas 
distribution system in 
between survey cycles?

© 2019 ACLIMA INC.       CONFIDENTIAL       



Aclima for 
Communities

Free app for allows the general public 
to ask:

How does air quality impact me and 
my family at our home, and in our 
community? How can I act to make 
a difference?

© 2019 ACLIMA INC.       CONFIDENTIAL       



Data Products

Road Segment Position (km)
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Aclima methodology reveals persistent elevated pollution 
levels at hyper-local resolution.

Annual & Quarterly Baseline
Collection results in stable median baseline values for 
each road segment during the collection period

Multi-pass Approach
Achieved through repeated driving of target geography

Rigorous Statistical Sampling Design
Passes distributed across time of day, day of week, and 
collection period

© 2019 ACLIMA INC.       CONFIDENTIAL       



Customer & 3rd party data

DATA COLLECTION PRODUCTS

Aclima Pro

BACKEND PLATFORM

Aclima Mobile 
Mapping Data

Aclima Citizen App

Data Analysis 
Pipeline

Cloud 
Functions

Container 
Registry

Data Lake

Cloud Storage

BigQuery

MySQL/ Postgres 
Cloud SQL

Kubernetes

DataProc/
Hadoop

CircleCI Docker

Go Python

Device Data

Python 
Worker

Ingestion & Pre-Processing

Pub/Sub

Go HTTP

Dataflow

Elasticsearch
TileServer

NodeJS/React Python 3

Front End

Product Store, 
Servers & Interfaces

API

Aclima & 3rd party 
stationary sensor data

Google Cloud: Stable, scalable & resilient



Act

Diagnose
IDENTIFY 

HOTSPOTS & 
SOURCES

TRACK 
PROGRESS

OPTIMIZE 
INVESTMENT

TARGET 
INTERVENTIONS

REVEAL 
EXPOSURE

INTEGRATE
LAND USE

UNDERSTAND 
GREENHOUSE 

GASES

ENGAGE
COMMUNITIES

© 2019 ACLIMA INC.               CONFIDENTIAL       





Rapidly Expanding 
Coverage

Current Aclima deployments
High population density areas

Aclima is contracted with growing number of 
California public sector users:

● Bay Area (BAAQMD)
● County of San Mateo
● LA Metro (SCAQMD)
● San Diego County (SDAPCD)
● California Air Resources Board (CARB)

In the Bay Area, the Aclima fleet is currently 
deploying region-wide — will map indefinitely

© 2019 ACLIMA INC.       CONFIDENTIAL       
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Serving Cupertino
Aclima is excited to deliver innovative services to 
enhance community wellbeing and support Cupertino’s 
Climate Action Plan goals through:

● Access to hyper-local air quality data and Aclima 
Pro analytical tool

● Working with city staff to fully understand needs 
and align product roadmap to meet them

● Release of Cupertino-specific public experience
● Support from Aclima scientific staff to assess 

implications of hyper-local data and insights

© 2019 ACLIMA INC.       CONFIDENTIAL       
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Thank you. 
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Change the way you
see your city move.



At the center of 
many important 
transportation and 
land use decisions 
is a travel-demand 
model.

THE OPPORTUNITY

The development of a travel-demand 

model can take upwards of ten years, 

rendering it nearly useless by the time 

it has been certified.   

SEND A
PAPER SURVEY

Send a paper 
survey to 
approximately 
0.5% of the 
region's 
population

HIRE
CONSULTANTS

Hire consultants, 
who will spend 
the next 3-5 
years building 
the model

COLLECT
THE DATA

Spend 1-2 years 
collecting traffic 
and transit counts 
to calibrate 
the model

CALIBRATE
THE MODEL

Spend 1-2 
years 
calibrating 
the model

VALIDATE
THE MODEL

Certify or validate 
the model 7-10 
years after the 
primary data 
was collected
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THE TRAVEL-DEMAND MODEL
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This creates 
a significant 
opportunity 
to improve the 
places we live 
by equipping 
public and private 
organizations 
with better data 
and tools. 

THE OPPORTUNITY



No single source 
of data is a silver 
bullet for 
understanding 
movement.

THE OPPORTUNITY

MOBILE 
LOCATION 
DATA

CONSUMER 
/ RESIDENT 
DATA

LAND USE / 
REAL ESTATE 
DATA

CREDIT 
TRANSACTION

GROUND-TRUTH 
DATA
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We use mobile 
location data 
to create AI 
model of travel 
behavior 
(Personas)

PERSONA 
MATCHING
AI models assigned to 
synthetic households, 
preserving privacy

We use census 
surveys to 
create 100% 
representative 
synthetic 
population 
of each area

SIMULATION & 
CALIBRATION
Complete internally 
consistent micro- 
simulation of 
movement
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We use 
ground-truth 
data including 
traffic counts 
and transit 
boardings to 
calibrate our 
simulation

CUSTOMER
DEPLOYMENT
The model is accessible 
in Explorer, our 
easy-to-use 
querying tool

OUR SOLUTION

MOBILE LOCATION 
DATA

CENSUS 
SURVEYS

GROUND-TRUTH 
DATA

Complete, accurate and representative turn-key solution.



OUR SOLUTION

FRESH   

 

HOW  

WHY  

WHEN   
 

WHO  
  

VISUAL  
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We deliver 4 models a year with 

data for every day of a typical week.

Understand which modes, transit 
lines, roads and streets people 

are using.

Explore why people are traveling.

Activities are modeled second-by-
second with parcel level precision.

Demographic info including income  
and age while protecting privacy

High-fidelity visualizations of data
on the map with choropleths, line

maps and more.

Meet Replica.
A shared, fully-calibrated platform for 

monitoring the movement of people 

and goods in a privacy-sensitive way.
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QUESTIONS





QUESTIONS? 


