
With continuous advancements in technology, a new 
generation of GIS, based on sharing and collaboration 

is developing. We are moving towards achieving 
interconnection of workflows, leveraging technology 

to interconnect knowledge and engage everyone. 
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G
IS has provided answers to the most chal-
lenging questions on healthcare, home-
lessness, disaster management, utility, 
conservation etc. It has helped us to work 
smarter and live a better life, leaving us to 

wonder, what’s next? 

With continuous advancements in technology, a new 
generation of GIS, based on sharing and collaboration 
is developing. The first generation of digital transforma-
tion involved digitizing workflows and now technology 
is becoming ‘simultaneous.’ We are moving towards 
achieving interconnection of workflows, leveraging 
technology to interconnect knowledge and engage 
everyone. As Jack Dangermond, Founder and Presi-
dent, Esri says, “We need to integrate ‘The Science of 
Where’ in an accelerated way. We need to envision the 
future and participate in creating a geoscience-based 
foundation for our future. I call it societal GIS.” This is 
essential and inevitable.

Geo.AI – An evolving trend 

GIS is changing every day with more and more tech-
nologies getting integrated with it for more effective 
outcomes. It would not be incorrect to say that one of 

the major integrations that we are looking at today is 
that of GIS and artificial intelligence (AI). 

Because of digitisation, there is an explosion of data 
in today's world. Businesses largely need to collect 
data to be able to answer questions and analyse what 
happened. It is said that 80% of the data has a location 
aspect to it which is related to GIS. And to be able to 
use that data to find out not just what happened, but 
also predict what might happen, machine learning, 
deep learning and AI comes in. To be able to answer 
complex questions about why things happen, what 
happened and what might happen and to know the 
unknown, we need to analyse the data, and this is 
where AI helps. Using intelligent algorithms, data clas-
sification and smart predictive analysis, AI has its utility 
in a large number of sectors. A more specific subset of 
AI that combines the exactitude of GIS with the razor-
sharp analysis and solution-based approach of AI is 
termed Geospatial AI or simply Geo.AI. 

Geospatial AI can also be called a new form of machine 
learning  that is based on a geographic component. 
The applications of Geo.AI are increasing in a number 
of sectors. Ride-sharing companies, logistics, farming, 
surveying, and infrastructure are some of the prom-
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inent examples. Ride-sharing 
companies like Uber, Lyft etc. 
take feedback from customers 
and then process the data to 
find out the density of cars and 
the availability of drivers. In 
logistics and supply chain, Geo.
AI can plug the gaps and gather 
more accurate location informa-
tion that can streamline product 
delivery and save time.

AI is here to stay, and it's only 
natural that GIS should integrate 
with AI and all those capabilities 
should come within GIS. In the 
realm of business, Geospatial AI 
substantially improvises plan-
ning, resource allocation, and 
decision-making – predicting 
the surge in demand and 
supply, identifying the pros-
pects of high and low margin, 
multiplying supply chain effi-
ciency, and optimising service 
delivery. The scope of Geospa-
tial AI is simply endless.

For instance, in Tokyo, a group 
of companies is using loca-
tion-enriched Big Data and AI to 
place cabbies at the intersection 
of supply and demand, hoping 
that AI-based predictions will 
give them a competitive edge.

Toyota Motor Corp. has part-
nered with JapanTaxi, 
KDDI, and Accen-
ture to pilot what 
the companies call 
an  AI-based taxi 
dispatch support 
system. The dispatch 
system applies AI to 
predict where and 
when taxi service will 
be in demand.

AI has made a name 
for itself by extracting value from 
massive datasets. In this instance, 
the Big Data includes a trove of 
static and dynamic location-re-
lated information, from taxi 

logs to Tokyo event calendars, 
weather, traffic, and cell phone 
location. Toyota says the AI 
technology, using anonymized 
location data, predicts people’s 
movements by time and loca-
tion. The dispatch system 
displays this information on a 
map that appears on a tablet, 
which taxi drivers can access in 
their cars. The taxis’ on-board 
maps show drivers the predicted 
number of occupied vehicles in 
certain locations, as well as areas 
of possible demand. Acting on 
this information, during the trial, 
the taxis saw an average sales 
bump of 20 percent.

Geo. IoT – making more 
sense of location

Internet of Things (IoT) is already 
being used across industries 

such as smart cities, public 
safety, agriculture, healthcare, 
utilities and transportation. In 
city management, IoT has appli-
cations for smart street lighting, 
traffic management, intelligent 
cameras, solid waste manage-
ment, pedestrian tracking and 
much more. For power utilities, 
Smart Metre deployment and 
management offers the ability to 
better manage energy consump-
tion and real-time network 
events.

With increase in IoT applica-
tions, multitude of devices are 
connected together, gener-
ating huge volume of data 
in real-time. Sensors are now 
connected to devices that are 
constantly being monitored and 
they keep giving real-time feeds 
of what they are observing. 

GIS with AI enables sales decisions on the edge

Consider that a customer has just bought a new product such as a high-end TV, 
and a sales rep, with a tablet computer in hand, is presented with several scenarios: 
selling the customer related products (say, home theatre speakers), an extended 
warranty, or additional services—perhaps the installation of a home theatre system 
that includes the speakers.

The intelligent system knows to present the sales rep with a small range of incen-
tives that have led to sales in past transactions: HDMI cables at no cost, an extra 
year of warranty coverage, same-day installation, or other niceties.

With the help of GIS, the slate of options shown to a sales rep in the Los Angeles 
area will differ from the one shown to a Philadel-

phia sales rep, because customers gravitate 
to different products/services and respond to 
different sales tactics in those locations. With 
hyperlocal intelligence, employees at two Phil-
adelphia stores a few miles apart will be guided 
toward different options. In both cases, instead 
of the middle manager trying to remember the 
best slate of offerings and incentives for every 
circumstance, there’s a data-driven, repeatable 
process of delivering the best outcome for the 
customer and the business.

The intelligent system provides a set of best 
choices, not a final judgment. It democra-

tizes the company’s data to permit decisions on 
the edge. Such a system also allows the person who is dealing directly with the 
customer to consider the nuances and emotional atmosphere of the interaction 
when planning a response. In the process, it saves time and money by minimizing 
the number of people needed in the decision chain.
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These could be weather sensors 
getting weather data around 
the clock at each location, traffic 
cameras at the intersections that 
are monitoring the traffic or the 
pedestrian workflows, sensors 
in transmission towers or elec-
trical grids or communication 
networks which are monitoring 
how the devices are functioning. 
These sensors are generating a 
huge volume of data attached 
to different locations. 

Making sense of such a large 
volume and velocity of data 
requires a seamless integration 
of location capabilities of these 
devices. This is where GIS plays 
an indispensable role in enabling 
the IoT ecosystem. GIS can ingest 
high volume data streams from 
stationary and moving devices 
and perform real-time spatial 
analytics, generating immediate 
geographic insights. One can 
dynamically assess geographic 
patterns, predict sensor move-
ment, share data and take 
immediate action to reduce 
cost, ensure availability, increase 
performance and capacity, and 
improve safety of operations.

The combination of data from 
the IoT and spatial analytics 
from GIS enables organisa-
tions to take a prescriptive 
step toward saving lives and 
money, rather than simply 
predicting outcomes. A geospa-
tial ecosystem of shared data 
makes it easier for utility compa-

nies, emergency providers, and 
anyone else providing commu-
nity services to understand data, 
act in real time, and ultimately 
improve the lives of citizens.

 GIS and IoT in utilities 

Historically, GIS has been used in 
the utilities industry to make hard 
copies of  maps illustrating the 
location of assets. While GIS was 
developing into a technology that 
allowed more information to be 
incorporated into  geospatial 
analysis  in different ways, utility 
companies were placing more 
sensors into the field. 

The new electronic meters are 
sensors themselves. They tell 
the electric company how much 
electricity someone uses and 
when. Sensors, known as fault 
indicators, let utility compa-
nies know when equipment 
is malfunctioning in real-time. 
While the initial purpose of 
these sensors was to help utility 
companies access information in 
the field they have evolved into 
conduits for transmitting parts of 
a larger geospatial picture.

Utility companies are now 
combining this collec-
tion of sensor data with 
spatial  analytics  to gain insight 
and improve decision-making. 
Sensor data from the field is not 
only shared in real-time with the 
home and office, but also fed 
back to the workforce in the field, 

who can access this shared data 
via mobile devices. Real-time 
monitoring and support is taking 
customer service to new levels 
and mitigating energy saving 
concerns to a large extent. 

In the future, sensors will also 
be used to make targeted deci-
sions about power usage at a 
more precise level, as well as 
inform consumers. Soon, sensor 
technology will be available in 
energy consuming appliances 
like refrigerators, enabling utility 
companies to monitor exactly 
which devices are consuming 
the most electricity. Rather than 
announcing a  community-wide 
flex alert, electric companies 
would now be able to make 
targeted recommendations 
to those households that are 
using more power, instead of 
also including the ones who are 
already conserving. Additionally, 
electric cars, which have a limited 
range, equipped with sensor 
technology will alert drivers 
where the nearest charging 
station is. Once data from vehi-
cles is collected on a large scale 
and integrated with weather data, 
GIS can be used to predict where 
and when slippery conditions will 
occur, preventing accidents.

IoT for public safety

In law enforcement, time is of the 
essence.   For a  police depart-
ment to stay on top of every-
thing that happens in the city- 
crimes, accidents, and traffic, it 
needs to have a real-time system 
of data collection and analysis 
in place. With real-time spatial 
analysis, the police department 
can determine the most effec-
tive response to an incident  as 
it is happening. Spatial analysis 
can be used to quickly compute 
optimal paths along linear 
networks and take into account 
the asset’s capabilities, distance 
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to the incident, traffic, and road 
conditions. Operation centre 
managers and dispatchers can 
use maps to make sense of 
what’s going on and determine 
the best course of action.

Real-time GIS is ensuring public 
safety at all times. Consider 
the case of the Chicago Police 
Department, which rolled out 
their new command and control 
centre in 2015. A key feature of the 
centre is the live digital maps that 
dominate the wall of large moni-
tors facing everyone in the room. 
Getting the right information to 
the right people at the right time 
can sometimes become a matter 
of life and death. 

Before this new system was in 
place in Chicago, officers, most 
of the times had to wait an hour 
to get the right information.  Now 
they can get it immediately.  This 
system provides a real-time look 
at every crime and incident in 
progress as well as the exact loca-
tion of every police asset. Offi-
cers can also use the system to 
take control of any of the 25,000 
cameras available citywide. It’s 
designed to put the right infor-
mation in the hands of police, 
where they need it and when 
they need it. So, is the power of 
IoT, an important ‘next’ in GIS. 

Augmented Reality (AR) in 
GIS 

AR and virtual reality (VR) are 
the next big things in the GIS 
industry. With AR becoming 
more prevalent in phone, tablet, 
and computer applications, 
more and more developers 
have started integrating GIS 
services and content to serve 
very real and practical purposes. 
Take for example, a project 
led by the Fraunhofer Institute 
that Esri Deutschland GmbH is 
engaged in called Morgenstadt 

— City of the Future. The project 
uses 3D technology and VR to 
work on predicting, developing 
and implementing innovations 
for tomorrow’s cities.  Esri  tech-
nology is being used to generate 
3D urban models, a key planning 
tool for towns and cities, which 
can be used in conjunction with 
AR and VR to make the planning 
process more transparent. Simu-
lations of the spread of noise/
pollutants or of areas exposed 
to the sun or in the shade help 
workable, sustainable decisions 
to be reached. Using these 
models along with AR and VR 
opens up the innovative involve-
ment of city dwellers and creates 
a real-time experience.

It isn’t just a futuristic vision — 
this can be applied today in 

your work environment. Maybe 
oil workers have a tough time 
laying pipe in a remote location. 
They might not necessarily know 
what a coordinate is, but what if 
you could draw a red ‘X’ on the 
spot where the pipe should go? 
What if you could shade an area 
in red that is dangerous for them 
to go into, or the land in that area 
is owned by another entity and 
they need to be careful not to lay 
pipe in this area?

What about finding a hidden 
asset like a pipe or valve in that 
remote location — when the field 
is covered in snow? Using AR, 
the exact location can be imme-
diately understood and found, 
without spending five hours 
shoveling snow.

Another example could be city 

and county governments and 
how they deal with building 
encroachments. Managing 
right of ways is tough. Today, a 
surveyor is sent out to measure 
the structures that are being built 
in someone’s backyard to ensure 
they do not go into the right of 
way. This is expensive and can 
take a long time. Many cities do 
not employ a lot of surveyors to 
handle this and they have many 
jobs. What if, instead, a surveyor 
could dispatch an intern to go 
take a picture, impose that picture 
into the GIS data and check for 
encroachment? The surveyor can 
go later to check projects that 
are questionable, but AR tech-
nology can very quickly ease the 
work burden and save the city or 
county — and ultimately you, the 
tax payer, money. Connecting a 

world of data like this for people 
who may not be familiar with 
GIS is really powerful, and AR is 
making this happen.

Earth observation and GIS

GIS has greatly improved imagery 
intelligence through the use of 
Big Data management tech-
nology, imagery analysis tools, 
and artificial intelligence. GIS 
imagery tools help users tease 
out information from images 
more quickly and accurately, 
and AI augments that analysis by 
identifying specific features on 
the ground.

Using these technological 
advancements, some busi-
ness analysts and consultants 
are already delivering intel-
ligence-based commodity 

Esri technology	is	being	used	to	generate	3D	urban	
models, a key planning tool for towns and cities, 
which can be used in conjunction with AR and VR 
to make the planning process more transparent.
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reports and confidently recom-
mending business and invest-
ment decisions.

Companies like Ursa Space 
Systems Inc. and Orbital Insight 
Inc. are using satellites to try to 
shed light on tightly held secrets 
in the commodity trading world, 
from coal mine productivity to 
crude oil storage. While doubts 
remain around the accuracy and 
consistency of the data, there 
could come a day when traders 
can track supply and demand of 
raw materials, the operations of 

producers and consumers and 
even the output of entire econ-
omies in near-real time.

For example, a coal trader may 
want to know when demand is 
going to exceed supply, driving 
up prices. Satellite images 
could measure the piles of coal 
outside power plants to see 
when they’re getting low and 
need to be refilled. They can 
count trains and track ocean 
tankers carrying supplies. They 
can measure ground levels, pile 
heights and truck activities at 
mines to deduce production. 
Put it all together and the data 
could paint a picture of who 

needs extra coal and who has 
surplus to sell, in near real-time, 
giving traders leverage to nego-
tiate sales and purchase agree-
ments and create arbitrage 
opportunities. This kind of anal-
ysis could bring unprecedented 
benefits to the businesses.

Maturity of GIS is helping users 
to do their work better and 
communicate in many new ways. 
Based on the power of WebGIS, 
smart maps, Web maps, loca-
tion analytics, GIS is bringing 
everything together like a 

constellation. Web maps are 
becoming a common language 
for problem solving. Apps are 
taking ‘The Science of Where’ 
everywhere.  Earth observa-
tion  combined with  AI  and GIS 
is providing us with real-time 
intelligence. 

When companies create 
AI-based, location-aware tools 
that help employees respond 
more precisely to customers’ 
needs and relieve middle 
managers from repeated inter-
vention in the sales or service 
process, those companies can 
boost revenue and reduce the 
cost of sales and service. To bring 

more efficiency, companies are 
capturing and digitizing best 
practices. They are then incorpo-
rating those best practices into 
user-friendly platforms that offer 
employees real-time options 
for dealing with customers, 
service decisions, and potential 
sales. And they’re adding loca-
tion intelligence to deepen the 
insights into customer behaviour 
and service decisions and to 
further customize the suggested 
best options.

Sensors are now connected 
to devices that are constantly 
being monitored and they keep 
giving real-time feeds of what 
they are observing. Because 
that data has location attached 
to it, its integration with GIS is 
inevitable. And as we do it, the 
outcomes are extraordinary.

Augmented reality provides a 
whole new experience of visu-
alising a scenario, and when 
combined with GIS, it not only 
provides excellent visualization 
of GIS content, but also enables 
integration of that content with 
the rest of the enterprise. At the 
next level, as GIS professionals 
successfully achieve perfect 
integration of AR and GIS, real-
time decision making will reach 
unmatched heights. 

GIS is an ever evolving phenom-
enon, and the list of ‘what’s next 
in GIS’ will remain inconclusive 
at all times; as the world trans-
forms, GIS itself is evolving and 
becoming an interconnected 
platform, opening, integrating 
and simplifying everything. 
Moving to real-time GIS will 
change everything. As Jack 
says, “Real-time GIS will shape 
a smarter world by connecting 
everyone to create a system 
of engagement; it will provide 
dynamic information about 
everything.” 

Maturity of GIS is helping users to do their work 
better and communicate in many new ways. 

Based on the power of WebGIS, smart maps, Web 
maps, location analytics, GIS is bringing everything 

together like a constellation. 
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