
"A model is a manageable comprehensible and schematic representation of a
piece of reality." 
Modelling in GIS- Map is the most familiar type of model, it is the simplification
of reality. Data base is also a map. Analog model consist of map, whereas digital
model consist of google earth. 
Purpose of Modelling - To understand and solve problems. Modelling should be
done keeping in mind the problem, accuracy, spatial domain - area, country,
continents and temporal domain - time, years or point. User, who is going to use,
normal people, GI user or organisation.
Function of modelling - to understand a special phenomenon, to represent a
phenomenon, to measure or calculate a distance or to set up plans for disaster
response unit. Can be used to predict future behaviour of a system.

Types of models�
Static model - It represents single affair at the time. Traffic cannot be updated. 
Dynamic model - it is a live version of the model, it changes with the change in
the scenario.
Geographic phenomena - It’s an event that takes place in time and
space(place/area), they can be natural, artificial or both. 
Properties - it can be named or described, geo referenced or can be assigned a
time interval at which it took place.

Spatial data Models 

Types- There are two types objects and field. 
Object - It is the collect quantity, it does not cover the entire area/site. It can be
studied in a collection as well as in a unit, such as a singular house and a cluster
of the house.They can have a specific characteristics. Different type of object
should not oc cupy the same location. Parameters to describe an object is
location, shape, size, orientation. 
Fields - They have a value in the entire study area, they have a specific value in a
study area and can be derived by a mathematical equation. 
Continues field - the value in such field changes smoothly such as temperature.
Discreate field - there is drastic change in the field such as the crop field or the
building density. 

Challenges - 
Geographical scale - It is important to put scale, the problem will determine at which
scale should model be made 
Boundaries - boundaries consists of geographic objects but also discrete field, turning
reality into a crisp boundary is a challenge. 
Continuity - a continuous field like temperature is infinite, reality is infinite and
computer if finite, so the challenge is to collect or turn infinite into finite. It applies to
continues field and to lines. Data is collected to do this, such as Nominal (qualitative
data) it consist of land type forest water etc, ordinal (hierarchical data) to differentiate
between rods but we can't do mathematics on that, Interval data(quantitative data) it
is numerical data. 
Spatial interpolation - It allows for interpolation, it is based on principal called spatial
autocorrelation.



1. Tobler's first law
Phenomena with intrinsic continuous
and/or infinite characteristics
therefore have to be represented
with finite means (computer memory)
for computer manipulation, yet any
finite representation scheme is open
to errors and interpretation. To allow
for this, fields are usually
implemented with a tessellation
approach, and objects with a
(topological) vector approach. In this
learning path we will first discuss
tessellations (regular and irregular)
and 
vector-based representations and
how these are applied to represent
geographic fields and objects.







NOT EMPTY



RS-Applications, orbits, radiations, resolutions
Applications of Earth observation - observing, monitoring and classifying
all nearby parts of the earth system such as, atmosphere, lithosphere,
hydrosphere, cryosphere, biosphere and anthroposphere.
Atmosphere - around us, Lithosphere - under our feet/land, Hydrosphere-
ocean, lakes and waterbody, Cryosphere- Ice and glacier, Biosphere -
vegetation and humans, Anthroposphere - humane made structure and
effects.
Geo- stationary orbit- stares at the same position of earth. Images acquired
once every hour, low resolution. Geo stationary look at earth at one region,
they move around the earth tat the same speed as the earth is rotation. It
stares at the same position at the earth, It has low resolution, it is used for
weather. Altitude - 35,786Km Use - weather, communication, navigation.
Examples - MeteoSat, GOES, Himawaeri, FengYun 
Low Earth Orbit (Polar orbit)- It goes from pole to pole, mostly inclined
toward the pole. Passes over whole globe, same local time at each overpass,
image acquired between twice parlayed once every few days. Medium to
high spatial resolution. 
Examples- ESA sentinels, NASA landstats , ISS, telecom

EMR
Satellite sees electromagnetic radiation.
Electromagnetic radiation - It travel at the speed of light, it travels in a
wave. We see both wave and if the light is decrease we see photons, we use
both wane and the particle(photon) approach, 
wave approach is used when we talk about reflection, refraction and emission
and particle approach is used when we talk about absorption, scattering,
emission. 
Source of EM - Every single object that has temperature higher than 0 kelvin
(T>0 K) emits 
radiation.

Properties of EMR - Maxwell defined EMR as coupled electric and magnetic fields traveling 
through space at the speed of light. Speed of light is always constant. 
When the wavelength(λ) is small the frequency(ν) is large. Frequency and wavelength of
EM 
radiation area related to the speed of light. The higher the temperature the shorter the
wavelength. EMR can occur naturally or can be man-made. 

When the wavelength(λ) is small the frequency(ν) is large. 
 The higher the temperature the shorter the wavelength.
Increase in the temperature the intensity increases. 
Speed of light is constant, higher the wavelength smaller the frequency
and vice versa.
EMR moves through space at the speed of light.
Energy of photon is related/depends to its frequency.
Colour blue has higher energy since more electros emitted hence more
scattering.
short wavelength implies a high frequency, while long wavelengths are
equivalent to low frequencies. Blue light has a higher frequency than red
light.
Only radiation with correct wavelength causes ejection of electron. 
Lower the resolution the bad the picture, resolution starts with radiation.

Max plank - The energy of a photon is related to its wavelength. Plank constants the
frequency/speed of light. Energy of a photon is related to its wavelength to its frequency Q
is the energy of one photon, planks constant times the frequency, speed of light dived by its
wavelength, energy of photon is dependents on its frequency higher the energy higher the
frequency. Gamma rays are higher in energy and then it goes down followed by uv and so
on.

Real objects - they are not like blackbodies they reflect or transmit. T is constant. It might be
reflective like a mirror in this case some of the radiation is reflected and then some emitted,
some bodies are also transparent which means the radiation goes through it, it's not emitted
but transmitted. 





Resolution - Degree to which two features can be distinguished. It starts with
radiation, then the instrument characteristics also affect the resolution on the
platform on which the instrument is mounted and in the orbit then lastly the
computer. The resolution domains that are relevant for earth observation are -
spatial, spectral , temporal and radiometric. 
Spectral resolution - distance between consecutive steps. UV and NIR range 0.1 -
100s of nm. 
Spatial resolution - It is defined by pixels and pixels size. Temporal resolution -
frequency of observation, In case of LEO - orbit inclination and scan and in case
of GEO it depends on the repeat time. 
Radiometric resolution - it is define by bits, more bits mean more shades in
colour hence the image is more clear. 
These resolution bits are all interconnected, there are always trade-offs when the
resolution is built. The atmosphere, the slant, illumination can affect the resolution. 



RS- Radiative transfer in atmosphere

Relative air mass- slant path through
the atmosphere is longer, normalising
the slant airmass is called relative air
mass. Slant paths have longer optical
air mass. When the relative air mass 
increases the transmission decreases.
With the increase in solar zenith angle
the relative air mass increases



Absorption - Atmosphere is separated by their
temperature profile by layers, zero percentage 
means the radiation goes through the surface
and zero percent means it does not goes
through, in visible region radiation reaches us.
Water vapour and carbon dioxide, oxygen and
ozone absorbed radiations. 

/ABSORPTION



Atmospheric Correction 
Atmospheric correction refers to the removal of atmospheric effects in order to obtain
the pure radiometric signal from the surface. We apply atmospheric correction if we
want to obtain information about the surface of the earth. In that case, atmospheric
effects can be considered as a disturbance of the measurements, for which we need
to correct. 





RS Data acquisition





GIS Data acquisition







Spatial Reference Systems







Image re-projection and resampling











Data Management





How does DBMS and GIS go together- 

GIS and DBMS is not the same, attribute table will store the information that is already
georeferenced, however these two are stored in different places. Spatial(with
coordinates) and non- spatial data are stored separately. 
In vector, cell value is used. Whereas in vector object ID is used. 
Spatial database - it is a database that understands the spatial geometry, and
manipulate the collection of spatial data. Spatial database management system -
SDMS is a software package that offers all the same befits as a DBMS, it supports the
storage of spatial data models, lines point and polygon. It focuses on querying and
sharing the large spatial data sets.





Data retrieval







 Visualisation principles





Image visualisation and colour composites







Conceptual models are...
approximate processes in the real world. perfect models of real-world
processes. closely related to a specific point of view.
 
Which property is identical for all types of electromagnetic radiation? -
Frequency

For electromagnetic waves, c=λν and Q=hν=hc/λ
This means that radiation with a small wavelength has a higher frequency,
while a large wavelength is associated with a lower frequency. Moreover,
because blue light has a larger wavelength than red light, the energy of
"blue" photons is smaller than "red" photons.
higher
 Lower
Smaller wavelength
Smaller than

correct sequence of ranges of EMR, ordered from smallest wavelength to
largest.
ultraviolet-visible-near infrared-thermal infrared-microwave
 
EMR wavelength ranges on the left to the examples of applications on the
left.
Visible - Identification of objects and structures.
Microwave - Quantification of surface roughness and soil moisture contain.
Near infrared - Detection of vegetation
UV - Observation of atmosphere and certain minerals
Thermal infrared - Determination of surface temperature

Q - Energy of photon(joules)
H = planks constant(joules per sec)
Lamda = wavelength(m)
c = speed of light (m*sec^-1)

Scanning, map registration, skeletonizing, extracting vectors, data clean up,
feature forming - steps to fully automatic digitizing a paper map

Spatial coverage = area covered by image 
Temporal resolution = revisit time
Dynamic change = max and min 
Spectral coverage = total wavelength range

If the band cannot discriminate the difference between two covers having
high spectral resolution it is due to a limited radiometric resolution.
To study the growth cycle of the crop we need data with higher temporal
resolution.
To discriminate between the two land cover we need measurements in
different parts of the spectrum therefore a sensor with radiometric resolution
is required.
Detection of trees to be able to count how many there are requires a higher
spatial resolution.
1- simplices only intersect 


