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Hello everyone, welcome to the NPTEL course on remote sensing and GIS for rural
development, this is week 11, lecture 1. While concluding week 10 we looked at a lot of
indicators that can be used for crop statistics of the indicators, we look in depth on NDVI, the
Normalized Difference Vegetation Index. And we looked at multiple platforms that can be
used to share NDVI data as raw data. For example, Bhuvan, NASA’s data, you could

download it and do calculations.

However, we also showcased some platforms where the analysis has already been done and
provided as an output. This is important, because we do get to see the analysed data quickly
and look into the search aspects. So, now slowly, what is happening is we are getting high
speed computing facilities, internet and memory capacities as clouds, so these data can
readily be downloaded, applied, calculated for indicators. So, what is missing? What is
missing is how do you apply these data? So, now, initially, we had data issues, but finding

applications has become more-more difficult.
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So, we are looking at remote sensing for Rural Development, datasets specifically. And as |
said the week 10 we started with an analysis of remote sensing need for crop statistics,
because there are a lot of issues in crop statistics in the current system, lot of latency, latency
is delay and transparency. Transparency means is it unbiased, is it less prone to human and
instrumentation errors, etc. So, there was less transparency in this aspect, because we do not

know when the statistics was taken readily | am saying for a public or Research Institute.

Whereas, if you use remote sensing based data along with the observation data, there is more
transparency, you know exactly when the image is taken, you have a to the minute when it
was taken and download it. And you also have the proven record of the use of the data
through scientific literature and lot of people have vouched for particular software's driven

these remote sensing data.

So, now, we will look into further analysis of these indicators. So in week 10, we looked at
crop indicators of a crop type and crop yield mapping and how they are very-very important
for multiple stakeholders. So |1 am using the summary kind of summary between week 10 and
week 11, because due to time availability, we have been focusing on each week separately
and there is a continued link between each week which we will discuss in week 12 which is

the last week.

So, in week 10 we looked at the need for remote sensing data for crop statistics, because there
is delay there is data issues and data gaps along with bias and transparency. Then we looked

at remote sensing indicators for crop growth and health acreage and NDVI was found through



literature review as top crop indicator on vegetation indicator. If we remember that when we
looked into each of these government portals, the Indian ones, the United States, the
European Union's. The Indian through Bhuvan, the United States through NASA and
Giovanni Earth Explorer and also the European Union's Sentinel hub.

We noticed that only 2 indicators came up as dominant and of that NDVI is the dominant
across these platforms and our research papers and that is why we spend more time on
explaining the theory of NDVI and what data is needed, how do you calculate it? When we
step into how do you calculate NDVI we showed the equation of NIR minus red by NIR plus
red, and then we said the range is minus 1 to plus 1, giving classes for the range as minus 1 is

water, barren to plus 1 is the peak healthy vegetation.

However, even though this can be done geo gi software, we discussed the possibility of using
platforms and the platforms were given as Bhuvan, NASA, Giovanni, Sentinel hub. So in
week 11, what we will do is we will build upon these exercise and then showcase that the
NDVI has been improved and we will stop with NDVI in lecture 10 itself, because there are
multiple other indicators that we should be looking at. We will have a hands on quick

indicator for water and also look at some other very-very important aspects.

So the more sensing indicators database, we will go through today in week 11 first lecture,
followed by remote sensing tools, which are aided with crowdsourcing tools, | will revisit the
synergized mapping schematic and show that how satellite data, government observation data
and crowd sourced data can be pulled together in a complete platform and used for rural

development.

So we will be using QGIS extensively in week 11 and showcasing how these data can be
used, plotted, etc. We will go back and forth between Google Earth Pro, | have shown you
how to install it, how to run it, so hopefully you could have Google Earth Pro installed and
QGIS installed. Very-very important to install QGIS and keep it ready for this week's
exercise. And then we have, as | said, the rural infrastructures we will dig into this is not just
a rural remote sensing and GIS course for water management and crop management, but also

health care, schools, roads are important.

The only issue here is most of the population is dependent on agriculture and for them, that is
the livelihood that is where they want to see themselves for the full life, they do not want to

come out into urban systems where education demands it the basic education is done. So as |



would say normally in villages, you will see girl child stopping at 10, and boys also stopping
at 9 and 10, 11, 12, maybe because he entered into farming, so only some have the
opportunity to go out and study. So the schools are placed in the villages, but the higher

education is outside the villages you will have to travel and come back.

So depending on a lot of social and economic limitations and challenges, you are allowed to
go for education. So my father, as | said, came from a village studied a PhD in the US
through these systems village school until tenth and then PUC in Trichy, the main town and
then college in Chennai, and then PhD. in the US, whereas my mother did not have that
option, she was stopped at tenth standard. So here is where a live example of rural limitations
are there, slowly this is changing, which is good, only when it changes everyone has access to

quality education.

So we will go through Week 11 specifically mentioning these schools healthcare systems and
how they have to be updated by the government using the data from remote sensing and
processing sources. Then we will also look into some government databases like MGNREGA
and IWMP and showcase how these could be evaluated further used further for bridging the
gap between the available data, then there is a data gap of errors and latency, the most

important error in the gap or data gap is a data issue | will say is latency.

How can you prepare for the next 10 years if you have data only from the past 20 years data,
let us say if I need to plan from 2023 to 2050 or 2023 to 2033, | do need data from 2011 to
22, however, it stops at 2011. For example, the census data we have is 2011. The next census

data should come out soon, but due to COVID it was kind of stopped.

So, please think on these terms that for rural development to happen in a very sustainable
way, we need to have current data and sometimes the data is limited due to challenges faced
by the government, it is very-very expensive to send capacity to collect data in the villages,
rural areas, cities are more easier because people commute within the city they get the data.
But villages are very, very difficult in some areas where tribals are there it is very
inaccessible also, the forest and livelihood options they have. So, that data is very difficult to

get and for those reasons we can use remote sensing data.

So, that is what we will be using in this course of lecture, we will go through a particular
beautiful software, community initiated, volunteer initiative, open source, that mixes remote

sensing data and open source data and those who are taking this course | hope you can also



contribute to the community by using the data, contributing data, and also checking if the

data is correct or not.
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So, this we will start this week's lecture. And what we have noticed that NDVI has been used
widely, but also there has been updations of NDVI or developments of NDVI. And that is
multiple reasons, one is for a site specific regions and site specific conditions, maybe the
NDVI did not work well. So they used an enhanced NDVI, E-NDVI is there. And some
researchers would put their names in front saying, let us say Pennan NDVI, P-NDVI. So,
these kind of NDVT’s are also there in literature, the base is the same, the ideology is the
same like which means that basic ideology is that a healthy plant will reflect more green and
infrared, whereas a non-healthy plant will absorb the green color.

So you see a different set of colors, reflectance, and that is the basic principle that is being
used. But E-NDVI would use hyper-spectral, multispectral images, rather than maybe red,
they will use a different color, and then the principle is the same, so they will use it or it will
be also crop specific. So for example, your green plants will always stay green, but then when
it grows and starts to yield, it turns to brown like paddy and rice, | say. Normally, people
remember wheat as brown, but when you go to the field, when it is growing, it is always
green and then when it is mature it becomes brown or golden brown color, husk is the wheat

paddy husk is also brown in color.

So these colors are reflected in a different way. So just because green is not there does not

mean that the plant is healthy, it has matured, and then it is ready for harvest. So these are



captured as different indicators, we will see some of them now, there are multiple-multiple
remote sensing derived indicators, first is the same reason that costly to measure on the
ground, observation data is limited, there is a big latency, latency as in gap between the data
collected and the data distributed or published.

So for example, an observation data, the government will take the data, then bring it back, it
takes a couple of weeks to travel from the rural to the cities where offices are there, then they
start working on the data, cleaning the data, etc. etc. takes time, so that is why you see a
latency of almost a year. So a year or six months between observation to putting it on the web
page, whereas the remote sensing data is there, all you need is a model which has NDVI as a
model already existing, you just apply the model to the observation data, and then see how

the results come up.

On this note, | would like to say that just not NDVI there are multiple-multiple indicators a
lot of people have done research and this website | have found is really-really impressive. It
gives you almost all the indicators that you would like to access and the curators of this
website have done really well. It is a database from Germany, a database for remote sensing
indices, as it says on this part of the webpage. I will be happy to explain this in this current

lecture in over the next 20 minutes.
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A database for remote sensing indices
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Index Database

Today many different vegetation indices exists. But they haven't been arranged all together in one document and could not be selected by specific queries. An Index-
Data-Base (IDB) could be an useful tool to find indices for a required application, adapted to a selected sensor.
On this site you find a database of remote sensing indices and satellite sensors. Available bands of sensors are linked with required wavelenghts of indices, so that

one can get all sensors usable for calculating an index and vice versa one can find all indices that can be calculated by data from a specific sensor. In the index formula
are substituted by corresponding sensor bands. F index and sensor data is enriched by applications and bibliografic references
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Contact information
For further information please contact

Verena Henrich & Katharina Briser

University of Bonn I

Institute of Crop Science and Resodrce Conservation (INRES)
Crop Science Group

Katzenburgweg 5

53115 Bonn

Germany

Email; contact [4t] indexdatabase [dot] de

Tipressun / Daterschiz

C O & indexdatabasede/int

Index DataBase

A database for remote sensing indices

B Start | What is IDB? | How to use? | Credits | Contact | Feedback

Credits
Conceptualized and realized by Verena Henrich, Gunther Krauss, Christian Gotze and Christopher Sandow.
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So, let us go through this link 1 will click the link and share now. So, we are opening the
webpage, so hope my screen is visible yes it is. So, when you go to Start Page, normally the
database or DE you will come to this and this is the logos they have, you can look at it as a
database for remote sensing indices, indicators and create different vegetation taxes exist, but
they have not been put in a common document which is very-very important, because you
should not be redoing what others do, there is lots of indicators, just look at the positives and
negatives, look at the literature review and then use it. But where do you use it, what is the

formula etc.

So, this person has put in very-very well and a lot of lot of information is there we just see
how this is going to be. So you can give feedback, we will come back we can put your name,
numbers and give a feedback contact is Verena Henrich and Katharina Bruser of University
of Bonn, institute of crop science. And then credits, who they give credit conceptualize,
realized by Verena Henrich, Ginthar Krauss, Christian Gotze, and Christopher Sandow and
they thank Sentinel hub, because it is not only Sentinel data, it is a lot of data that has been
put up, it is old, they started in 2012, almost 10 years old, but still it gets updated, which is
really fascinating.
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How to use the IDB?
First chose first whether you want to get:

« the indices for a sensor, an application or a combination of sensor+application
+ the senst an index or an application

« applicatio an inde or an application

+ lists of ser ices, applications or references available in the database

Select an appropiate item (or combination of items) from the drop-down list and click on the Display button. Notice: the items in the list are sorted alphabetically.

The results are displayed in a table that contains colums with the most important information. Clicking of the name of the index/sensor/application displays additional
information for that item.
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What is IDB?

The IDB is a tool for working with remote sensing indices. It provides a quick overview of which indices are usable for a specific sensor and a specific topic. There is no
such tool available at the moment as far as we know, despite the necessity to have a more structured overview of current research results in the area of remote sensing
indices.

Motivation

Today, many different vegetation indices exist, but they have not been arranged together in one document, nor is it possible to select or query them interactively. We
consider it valuable, to have a databased tool that can be used to query indices for criterias like sensors and applications

Concept

The basic idea of the IDB is to allow the user to select a remote sensing sensor, an application etc, and to get an overview of all possible indices fitting the chosen
selection. By selecting an index, all possible sensors are listed, and the best fitting bands were also automatically calculated. A detailed literature fist, as well as the
references are also displayed in the overview. In the future, the user will also be able to download data for a remote sensing-software like ERDAS-Model-Maker or ENVI-
IDL and export the literature list or the formulas in different formats.

Further Development

iAdding more bibliografic references
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What is IDB? =

The ID8 is a tool for working with remote sensing indices. It provides a quick overview of which indices are usable for a specific sensor and a specific topic. There is no
such tool available at the moment as far as we know, despite the necessity to have a more structured overview of current research results in the area of remote sensing
indices

Motivation

Today, many different vegetation indices exist, but they have not been arranged together in one document, nor is it possible to select or query them interactively. We
consider it valuable, to have a databased tool that can be used to query indices for criterias like sensors and applications.

Concept
The basic idea of the IDB is to allow the user to select a remote sensing sensor, an application etc. and to get an overview of all possible indices fitting the chosen
selection. By selecting an index, all possible sensors are listed, and the best fitting bands were also automatically calculated. A detailed literature list, as well as the

references are also displayed in the overview. In the future, the user will also be able to download data for a remote sensing-software like ERDAS-Model-Maker or ENVI-
IDL and export the literature list or the formulas in different formats.

Further Development
+ Adding more bibliografic references
« Extending Ine application section
+ Export indices as IDL program code
« Implementing community functionalities (discussion board, user comments on indices)

And last but not least

If you find any mistake, would like to add new data, have any ideas for improvement or just want to give us some

please do not hesitate to conta

And then how to use it is the some tutorials, indicators, click, etc. So which we will do now.
So what is IDB is further development, they are adding more references, so you do not have
to do the literature review, they are doing it for you, and if you have any mistakes, any new
data that can be added, which is missing from this database, you can put it in the contact
feedback section and then give it to them. So here it is, you can also do a search NDVI, etc.
and then see if you could search for a particular database.

Then what you could do is you can actually look into the different sections in this database
that can be created and you can see that how people have been used using citing. So it is also
good to cite it. It is not needed as they did not put any disclaimers, but it is always good that

you can tell your friends and how | am saying | immensely been helped by this website, a lot



of my students, | hear this on day one, the PhD students to go through it, because you do not

have to reproduce what others are doing already.
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References
No results for the selected combination.

Visualisation

References
No results for the selected combination.
Visualisation

Sensor

Index

So here it is, you can start from here, you can search the database for a particular sensor, a
satellite sensor, so if someone has said in a talk, but let us say that list 3 is used. So if you
could click this and then say that what sensor it is, and then you can go down to the particular
sensor and then see if it is available. So Landsat 8, for example is available, IRS is available.
And then all these registration indexes all sensors, it is not only for vegetation, as it says in
the writing it says vegetation, but it is not only for vegetation, there is water, land

management, every other thing that can be used is there.

So we can definitely use this for multiple-multiple users. So this is the Indian satellite and it
is saying like do you have any indicators specifically built for the Indian satellite? No, it is
not. So you can come back and then say, Landsat. So what indicators have been made on

Landsat, and you can see that it is tremendously 114 indicators have been done. So as



indicated, we just look at NDVI. So | am just going to click search here and control F and if |
say NDVI 26 versions of NDVI have done, it is not just the NDVI but there is a composite
NDVI, I will show you how it is different. So it is not called the NDVI it is called character
transformation index. So CTVI and but the NDV1 is used here.

So somewhere as | said, NDVI becomes is the base and then it gets updated and or regularly
improved for a particular region or something. And here they could see, you could see that
they given the formula. So red minus green, red plus green is the NDVI part they have used,
visible red or visible green you can use if you do not have NIR. So red is given in the front
minus green by red plus green. And then you can see here the citations automatic, calculator
automatic, you can go to more info, and then it will give you a beautifully it will give you the
formula specific calculator, what are the sensors that have been used, the sensors launch date
kind of metadata for it, very important on the spectrum, spatial resolution completed 100
meters inclination and sometimes you also get the temporal resolution. So these are the

sensors that have been used as the colors in the sensors that are being used.

(Refer Slide Time: 21:03)
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So we will go back here click back NDV1 and so before populated I have done it. So let me
just say NDVI. So let us look at another one. So here we have the green Normalized
Difference Vegetation Index, where instead of near infrared minus red, it is near infrared
minus green, and that is why G comes in front. So someone has done that G-NDVI, green,
blue NDVI. So instead of Near Infrared minus red, it is green plus blue. And so you will have

to add green plus blue first and undo it.

So normally, you do not see all these indicators on the bigger dashboards because these are
updated or developed further, and yet it does not have that much of literature review or
people using it. So it is not yet as popular as the other indicators. So infrared percentage,
vegetation index is IPVI, so near infrared by near infrared plus red by 2 kind of averaging it.
So average, so NIR divided by the average of NIR by red and then NDVI is added to it kind
of multiplied. And then we have B-NDVI, which is known by its difference blue near blue
instead of red, you are using blue. And then green normalized difference green NDVI, instead

of red, you are using green. And then NDVI C.

So vegetation like see a lot of multiple, higher-higher end updation is happen. Red blue,
instead of red is just red, blue. And then we have D-NDVI. So it is not actually 26 because
there is double calculating somewhere | would say, around 10 to 15. Even if you divide it by
2, you will have around 15 indicators, there will be more there will be added on to this as an
NDVI.

So this also actually for example also you can say as NDVI drag because near infrared minus
red near infrared plus red is your NDVI, so it is kind of point one times your NDV1 which is
your wide dynamic range vegetation index. So, people have used NDVI and from there they

are built further NDVI structures. So, this is a by sensor.
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So let us go to the start again and do one by one. So, if you can do the sensor, it will first give
you all the sensors available here. So satellite is one and then there is a sensor. So satellite is
the payload, so first steps are this the rocket is there, the rocket has the satellite in the nose
part or somewhere in the body, it gets launched into space and then the satellite is put into
orbit. Inside the satellite, there are sensors, there are cameras, and those are different-different
sensors. So here we have different sensors, the mission is different, the sensor is different, but
one mission can have multiple satellites, and multiple satellites can have multiple sensors. So

one satellite need not have only one sensor, it can have multiple.

So, these are the exact sensors. So you have Sentinel 2A which is very-very famous. And if
you can click on the indicators, you can see much much much more than 144 that we saw

earlier is 250 and counting because of the high-high spatial resolution. 15-16 days is really



good, but more important here is the size, the spatial resolution. So 10 meters to 30 meter is a
very good resolution, especially for developing nations like India, where the average land

holding size is very small.

So think about your average landholding size, so at least you can have 10 pixels into to your
dominant landholding size in India, which is very good to take out crop signatures, and very
specific crop dynamics for development. So you have 144 in the Landsat one part where

approximately here we have 249 and it is still getting updated.
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Let us also look at the NDVI in this one. How many NDVI, there is 32. And even if you do it
by that is 18, or something 16 by plus 2, | am saying just in case. So at least some higher than
the previous version. Why VI NDVI. So vegetation index is really very high. And you can
see the modified M is there, which is different from what was there in the Landsat. This is
because not only the resolution, but the sensors that are use is much different, the sensors that

it could be a multispectral sensor or hyper-spectral sensor, or infrared band is added.

So we will go back, that is what sensor is. The second and third are really good. So second is
very important for us application, what application do we want to use? Here you will see not
only agriculture aspect of rural development, we will see multiple aspects say water
management for domestic industrial water use in agricultural areas, water use efficiency for
vegetation, all these are agriculture, oil availability, or how do you how do you sense oil from
various indicators. So you can just take it from a band, there is no indicator, you just use in

band, that is all it says.
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So when you click this band, you can also see which satellites are giving this band. So for
example, | click the band for oil, it is a single band 1040 wavelength, so nanometers is
wavelength, and then it says that all these sensors can give. So, now what you do go back to
the sensor, and then extract that particular band for a while. So, indicator is a multiple bands,
you put an algorithm you get an output. So NIR minus red, NIR plus red NDVI. But if one
band is enough, so, you do not need all the bands or an indicator just use the man and that is
what this article is saying 1040 is enough, and who gives 1040? All these sensors give to a

1014, so 24 indicators kind of say you can sync.
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So, that is oil in terms of oil, and then you have the metal, metal, heavy metal contamination,
metal iron, so, these also can help in associating the land quality and the health quality
because if it has too much iron in the ground, and if it leaks into the water, then people when
they drink it, they get really bad health issues. Especially you will see that in the rural areas
with a lot of iron oxides present in the soil. And then we have hyper-spectral remote sensing
and multispectral remote sensing, the geology, the ground type, the rock type is there. And
then you have the forest what type of forest cover this is also linked to the tribals, livelihood

options and biodiversity conservation like animals, birds, plants, herbs, medicinal plants, etc.
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So and then you have Alpin and then you have agriculture. So precision crop management,
crop yield, crop irrigation. Let us look at the crop parameters, what indicators we have, we
have the green leaf index, crop water stress, yes, for sure we have the NDVI calibrated and
other NDVI’s and then the Soil Adjusted Vegetation Index.

So you have a couple of indexes here, vegetation index is there but then there is a soil
adjusted also. When you click it all the people who have done it will come since we have
done a lot of crop parameters, let us go to crop yield and then if it is steady indicators, as we
have used, NDVI has used a lot, if it is hyper NDVI, normal NDV1 is there normal difference
is the pigments specified is there, and then the normalized difference NDVI minus CDVI is
also there.

So, you can use this to get at the area because if it is green in the healthy growing season, we
assume that it is crops not only for us. So for example, in the Sangli region, most of the land
is covered by sugarcane, | will not expect a forest to grow there unless otherwise it is a
conservation area. So that is the agricultural crop yield. Irrigation land management,
precision crop management, what indicators can be used is very-very specific the chlorophyll
content because a healthy plant has high chlorophyll and then the drop water NDVI etc. etc.

will come.
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So I am going to go back to the start and then say that it is sensor and application. So how do
you combine these two? Let us say | want the very latest, so Sentinel | want, Sentinel 2A, and
then | will say what are the applications for that in crop parameters, and then display indices.
So you have Greenleaf normal. So now we can club as a search as a query, | want both of
them | only want Sentinel 2A and that where is it used for agriculture. So instead of going
through all the crop parameters, I can go through this and then say, find what agricultural

crop parameters Sentinel are available.

So you can see it, click the indicator, it has a formula, all the sensors that are being used. And
then the applications where it can be applied and references. Here is where | feel they have to

do more justice is to update these references, still its 2012 date, but again, these are done on



voluntary time and so, still what they have as data as links to the data is

impressive.
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So, | am going back to Sentinel 2A, you can say what are the channels what are the bands, so,
there are 12 bands given as starting wavelength and middle wave, ending wave and so
wavelength is arranged. So, if you say green color, it is range of colors and then these are the
indicators that have been made using the Sentinel 2A, we saw that to be 249 which is the
same here, applications, references etc. So, there stops in 2012 then later add. So, these are
the different spectrums, the colors that are available in Sentinel 2A, which we can see here.

So all the different types are here.
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So | will go back to now this part show sensor for selected index. So you can select an index

and see what the sensor is available, NDVI, hyper NDVI, so as | said, we already know this
because we went to NDVI just NDVI and then we selected the sensor. So these are sensors
that give this particular 1080 to 60 NDVI. Then we have show sensors for selected
application and then show bands for search terms. So here it is, in the indicators, what are the
indicators for the applications here what is the sensor, | am not going to talk about the
indicator says let us say what are the sensors that are giving these data? So these are the

SENSOrs.

So these are the basic base sensors that are collecting the data and then giving it to you, you
do the indicators and then assess the benefits. The operators are here you have NASA for
example CSIRO, the Australian company and then you have the ESA, the European Space
Space Agency, and then gold eye, geo eye, so etc. are all private and government partnerships
etc. So, you have the central nationally tourists specialists CNES, British survey these are
part of the ESA also, and the USA for sure the NASA.
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So then we go to bands for selector sensor what is the bands that are available as we do not
know sometimes we have to search so for example, we did search for Sentinel in the previous
lecture just to make sure that we are in the correct domain. And here are the bands, so it has
around 13 bands, 8, 8 a, etc. 8 is around the NAI region and it gives you the colors of these
bands where the bands are coming which is visible plus the near infrared or VNIR we do
have some sensors for that. So we have all these and then we have show applications for
selected index or show applications for selected sensor, index we can do. We can say again
NDVI modified NDVI is there and just the normalized vegetation difference index NDVI.
We have the NDWI reference Water Index, and then all the NDVT’s are here.

Pan NDVI, PNDVI optimized, so you can just choose a particular NDVI and then see if it

actually works along, so let us say | am going to choose this one display the applications



where can be applied. No, do a random search for another one. We do not know that NDV/I,
NDWI, we know the applications, vegetation and water. So it picks up again, the, I do not see
it getting updated from 2012, which is okay, at least this part, you can get it from literature,
surveys and stuff. So all these NDVTI’s are getting really good applications, G NDVI is for

vegetation and chlorophyll, you can get that information also.
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So these are the show applications by index, show application by sensor, list of data

available, indices available references, indices is this list that we had, and you can look at
how many sensors indicators are there, all these are driven by remote sensing indicators, we
have 300, | would say 300 plus, let us see how big it is. Yes around 590 indicators, and all of
them driven by remote sensing. So if you want to use these indicators, if you know someone
has told about an indicator for rural development, can directly come here, look at the formula,
click on the indicator, it will take you to the references, go back and then get it. So the most
important is the formula, how to do it? We have already done it in class using that pasture

calculator.
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So these are the lists and then the list of the other indicators, indices, sensors, applications,
lists of references, what they have been using as references, as | said, most of it is all of it is
year. Let us see the latest they have the earliest is 1960s. The latest is 2011, because the
website was done in 2012, they have not updated the references, but the indicators are getting
updated because you can see that they are updating all the indicators. And then visualization
of sensor bands, you can see how the bands are there for a particular satellite sensor. And
examples Sentinel, so for Sentinel these are the bands that are in the sensors, not all of it is
covered. So the wavelength goes in the bottom in the x axis, again, it is just still populating
all these sensors are taken here. So think about how many datasets they would have used

together.
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So if you look at this worldview, it has all these big, big colors, big big bands, and that is why
it is expensive, it is not free, you will have to pay for these worldview kind of sensors. In the
visualization required index wavelengths, you can visualize that for a particular indicator and
stuff, where what are the wavelengths that you need, what are the bands that you need, this is
the visible, but you need some in the near visible range also as indicated here. Most of it you
can cover by using your normal available indicators. There is a lot of information, lot of data
available here normal difference in the width the green is this one by 575, 539, | can see how

it is getting populated. And as you would expect, there is also in the red region.
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Select other Index.
Basic information
Name
Abbreviation

tormula
Variables

Fxpl. of Varinbles|
Wavclengths

Source:

Description

Visualisation of required spectral range
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No results for the selected combination
References

Author/ litle
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Visualisation of Sensor-Bands

Index:

Sensors:

AISA
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C 0 & indexdatabase

Index DataBase

A database for remote sensing indices

B Start | What is 1087 | How to use? | Credits | Contact | Feedback

Shibayama, Mich... - Detecting Phenophases of Subar...

Basic information
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Kcywort
Comment

Indices

Comiment

Applications

Ne.  Name  |[Comment
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So with this you can also use the web services and then you can ask them how to use it
directly. So JSON API can be used and that can actually quicken your aspect, this is for
mostly for learning and seeing what data is available then from here you can go to the
database that I initially shown. So as | said, doing this would take a lot of time for a PhD
student for a master's student to read papers, read the applications, who is the owner, what is

the formula, etc. everything is given here.

Then | expect you to use it directly into your analysis part or your part where you have your
values and regions. So this is not region specific, there is nowhere you can put India, global,
Malaysia, Australia, etc. or US, but you will have to put it later in your links. So this can give
you links to the different sensors and applications etc. it will actually tell you like where you

can get different data sets, different indicators you can get.

Then let us see if you click on one of these, there is enormous differences you can get on the
indicators, the sensors that they do, the references for that. You can click on this it goes to the
paper hopefully, yes, it goes to the paper and then this paper what are the other indicators
they have discussed about all these things are given. Very well done, | would say and then the
applications part also. So, | hope you will use this for your analysis and see where it can be
used the sensors that can be used applications are a lot in agriculture, lot of references, etc.
So, | will stop with this is a beautiful database for finding the indicators, the formulas, the

wavelengths, the bands and also for sensors. | will see you in the next class. Thank you.



