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First Responders — Applications — Part 2

So, let us look at one more example which is easy you are just think out of the box, to
look at where you can apply this first responder systems, need not be limited to buildings
and in house fire outbreaks and so on. It can also be to monitor let us say emissions,
which can be you know dangerous gases emitting from ships for instance ok. Sometimes,
it can happen also that they are polluting so, much that it is you know completely unsafe

for the environment around them alright.

So, now let us look at one simple application of a drone, which is we just discussed about
the drones and landing systems and all that accurate landing systems to deliver your
pizza for instance. So, how else can you apply these drones? It is a full one the full area
of rich in problems and a lot of algorithms can be tried out in the drone platform.
Nevertheless there have been people attempts that sort of go, in the direction of trying to
use drones from a safety perspective also. Not necessarily from first responding, but also

from safety perspective.

You can apply drones to monitor the emissions coming from a ship for instance ok. And,
so just to show you how hard a problem, this is I have a small video clip, which is
essentially focusing on the problems. I will just run the video clip and I will give you a
background on what the authors have actually tried to do, which sort of gives you a feel

for the hard problem that is in front of you if you work with drones.
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So, this is a drone essentially this is a ship and they we are trying to monitor the

emissions of the coming from the ship.

(Refer Slide Time: 02:25)

185 Video: Adrone t- + x Y%

€ 0 C | Seaure | itpsy/isightsglobalspeccomyartice/3895/video-a-drone-t

= WEigresing36 i
Video: A drone to monitor emissions from marine vessels. A
breakthrough device to track first responders. And even the most

novel design ideas wind up in the trash bin. We’ll show you why.
Engineering360 News Desk | December 26, 2016

w

Mirror Mezz
Connectors

RELATED ARTICLES

“Tiny Trash' Initiative Making Big
Difference in Recycling

P Watch: Just in time for summer
travel, air traffic control upgrades are
in place. A drone has helped disaster
responders assess tornado damage.
You may not need to toss those
running shoes just yet,

Drones Help Conservationists Track
Sea Animal Movements

Exploring U

Amazon
0 Track

Wristband

reho

Ise of
Wa

, You agree o the placement of these cookies. To leam more, read
/ Accept  Close

The drone essentially is capable of withstanding a storm from a wind, and it can fly 50
kilometres, non line of sight snow and salt spray, non line of sight, lot of rain, it can still

work, go very close to the ship collect a gas sample and video stream data in live back to

the command centre.



And, they are also looking at trying to see how they can use satellite command and
control and ensure that these systems are able to give you data in real time. Essentially,
there is a gas analyzer which is part of the payload of this drone and it is remotely
controlled. So, these are possibilities and if it has to withstand these harsh conditions, it
is not a joke you a lot of engineering required. So, this is one demonstration of the
application of drone a novel application of the drone. In the example that we have taken
our system essentially is a I will come back to some of the other aspects of it, but let us

look at what exactly was built in the in in the video that I had shared with you right.

So, there the idea is that the drone has to identify applied flying from point a to point b, it
has to land at point b to deliver medicines or pick up blood samples to take it back to
hospitals, and do analysis and prepare hospitals for accepting patients, and planning for
blood requirements and so on that part. And, in that in this demonstration that I showed

you it was about charging the drone, which is also an important problem.

(Refer Slide Time: 04:17)

As, I mentioned to you these are all done by students like my two M. Tech students,
Jishnu and Vishnu who worked on it quite extensively, this is something that you may

want to think of when you are trying to build drone based first responder systems.

Do you want to land if you want to land what kind of infrastructure is required and what
kind of compute power will be required, how are drones going to be useful, what is the

payload you want to take and so on and so forth.



So, let us now again turn back to the problem of indoor fire fighters and first responders
who are entering a building and all that ok. I will show you another video and I will
capture and I will show you what is actually happening in this area of first responders,
currently the kind of thought that is going behind you know any development and where

IoT can actually play a very important role.

First, thing is first responders to be localized is an important requirement for the person
who is coordinating the rescue operation. So, you must get to that, [ want to know where
my purse the first responder personnel are and in what pose are they have they fallen
down, or they bending down, or are they getting up, or they are moving around. And if
so, where are they, this is very very important. I showed you another example in the
other paper, where the SDP part was useful in getting pictures from the infrastructure that

is there within the building.

You cannot assume that that is available all the time, this is that is one type of problem;
this is another type of problem. So, everything boils down to believe me, any module
you take localization appears to be the hardest problem, you want to pinpoint it. RF
based localization is has not worked it will work, but it is not meant for first responders

requirements, it will work to some degree, it has not worked for first responder systems.

Therefore, what people have done is they have gone ahead and they have designed newer
systems newer technologies, because radio waves are uncontrollable they go all over the
place. But, if you can have a sort of a what is known as a quasi static electromagnetic
field, then you essentially can perhaps do a lot of magic there. And, essentially I will
show you a video which uses this quasi static electromagnetic field, this is designed by

US NASA for first fire the developing a technology for first responders.
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And, let us see how it looks here is the here is a first responder, who bearing the quasi

static electromagnetic field system onto his body.
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So, then he goes through it and I enters a building this signal does not go more than 100
yards this is very important. So, you can see and if he bends, it can actually know the
pose of the system, and you can actually know that he has bent. And, you can see
whether he is standing up or whether you can see now, he is sitting there and clearly it

says that the system he is sitting down and he is going close to a particular place.



What he is doing everything can be tracked quite accurately with this quasi static so, he
is bending now you can see. And, it can be put as a backpack behind and this is quite a
exciting technology, which you may want to actually use and you have to develop
basically, you have to develop this technology and start seeing how we can deploy them

for several applications.

While, you know these quasi static electromagnetic fields appears to be extremely
attractive, you have to build that system and make it into a backpack and all that it has
not stopped researchers from investigating continue to investigate using WI FI signals
and all that. So, that is a bug you want to keep trying to see how what kind of new
algorithms can be tried out, and you can apply them to into trying to you know locate
first responders accurately inside the building. So, as I said there was a paper again in

2011 quite some time back, which was trying to get to sort of a Bayesian filter approach.
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It turns out that to achieve tracking some sort of frame of
Abstract - The arrival of new devices and techniques has — reference is normally required and a number of waypoints
brought tracking out of the investigation stage and info the  need to be established. In satellite positioning the
wider world. — Using Wi-Fi' signals Is an attractive and  satellites themselves provide these waypoints, ~ their
reasonably affordable opiion io deal with the currently unsolved
problem of widespread tracking in an indoor environment. Here
we present a sysiem called HABITS (Hisiory Aware Based
Indoor Tracking System) which aims at overcoming weaknesses
in_existing Real Time Location Systems (RTLS) by using
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position relative to cach other and relative to the ground is
known, therefore location of an unknown device can be
caleulated relative to these. The same principle applies in
the majority of positioning systems. Problems arise when

To modelling human movement patterns for first responder with an indoor locations of
course, this work is something that is prior to what I showed you with respect to quasi
static electromagnetic fields. So, you have to look at it from more of an out of order kind

of a paper, but previous work has really been in this direction.
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Drought Tracking ouf of e stage”and mifo The
wider world.  Using Wi-Fi signals is an attractive and
reasonably affordable option to deal with the currently unsolved
problem of widespread tracking in an indoor emvironment, Here
we present a system called HABITS (History Aware Based
Indoor Tracking System) which aims at overcoming weaknesses
in existing Real Time Location Systems (RTLS) by using
approach of making educated guesses about future locations of
humans.  The primary research question that is foremost is
whether the tracking capabilities of existing RTLS can be
improved automatically by knowledge of previous movement
especially in the short term in the case of emergency first
responders by the application of a combination of artificial
intelligence approaches, a key contributor being Bayesian
filiers. We conclude that HABITS improves on the standard
Ekahau RTLS in term of accuracy (overcoming black spots),
latency (giving position fixes when Ekahau cannot), cost (less
APs are required than are recommended by Ekahau) and
prediction (short term predictions are available from HABITS).
These are features that no other indoor tracking system
currently - provides and could provide crucial in - future
ey first responder incidents.
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need fo be esfablished.
satellites themselves provide these waypoints, their
position relative to cach other and relative to the ground is
known, therefore location of an unknown device can be
calculated relative to these. The same principle applies in
the majority of positioning systems. Problems arise when
these reference points are cither too few in number, or
those that are there do not have a clear line of sight to the
object being tracked. Occlusion, attenuation, reflection
and refraction are the cause of many errors in RTLS.
While no solution works perfectly in all environments,
within reason, almost anything can be tracked to any
desired resolution if enough resources are available.
These resources can be quantified in terms of financial
cost and vastly reduce the scalability of the RTLS.
Innovative methods are required to improve accuracy
levels and to enable positioning to be achieved for a
reasonable cost in terms of time and infrastructure. The
recent proliferation of mobile communications devices is
cnabling tracking and analysis of large groups of people
1o be conducted. Where available, this data is being mined
searching for patterns and trends which facilitate
prediction [1,2,3].
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I. INTRODUCTION o S
This paper outlines a system which aims at overcoming

weaknesses in existing RTLS by using the approach of
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Essentially, it uses you they call they come up with a you know sort of a system, which
they called habits it is called history aware based indoor tracking system, and which over
comes the real time location systems like, you know a Ekahau; Ekahau is essentially
another technology system. And, it sort of comes overcomes that we conclude that habits
improves on the standard Ekahau RTLS system, that essentially is real time location

systems and they improve on it.

The point I am trying to make again here is that while you can read this paper understand
and all that, the takeaway from all this is location localization of the first responder has
been the effort of many people in the area of you know the has been the main effort in
this area of first responder networks. Therefore, I want to conclude and tell you that any
system that you want to build in the first responder networks, if you have a good
localization algorithm for localizing the first responder who has gone inside to rescue the

people inside, I think will really be a good solution.

Therefore, kindly investigate in that direction and these are future directions for several
other projects, which you can several other projects that you may want to take up. Final
word about this work by is quasi as you know this quasi static electromagnetic fields, the
whole work is called a pointer. So, if you Google for pointer you will see the work of
JPL of NASA and the whole paper is well documented you can see how they try to do

the localization quite accurately including pose estimation and so on.



