FHoll No.

PRESIDENCY UNIVERSITY

BENGALURU
SCHOOL OF ENGINEERING
TEST 1

Sem & AY: Odd Sem 2019-20 _ Date: 27.09.2018

Course Code: CiV 305 Time: 11.00AM fo 12.00PM
Course Name: REMOTE SENSING AND GECGRAPHIC INFORMATION SYSTEMS — Max Marks: 40

Program & Sem: B.Tech (Civil) & V Weightage: 20%

Instructions:
{i) Read the question properly and answer accordingly.

(ii) Question paper consists of 3 parts.
(iii)  Scientific and Non-programmable calculators are permitted.

Part A (Memory Recall Questions)

Answer all the Questions. Each Question carries four marks (3Gx4M=12M)

1. Define the following:
a) Remote sensing

b) Speciral signatures [4M]
{C.O.NO.1) [Knowiedge]

2. What are the advantages of remote sensing? [4M]
(C.O.NQC.1) [Knowledge]

3. Write a short note on aircralft and satellite platforms. [4M]

(C.O.NQO.1) [Knowledge]

Part B (Thought Provoking Questions)
Answer both the Questions. Each Question carries six marks. (2Qx6M=12M}

4. Camera with flash is an active sensor and camera without flash is a passive sensor.
Give the difference belween active and passive remoie sensing. [eM]
{C.ONQ.1) [Comprehension]
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5. The nature of reflection depends on the roughness of the surface. Explain the types

of reflection based on smooth and rough surface. [6M;]
{C.0.NO.1) [Comprehension]

Part C (Problem Solving Questions)

Answer both the Questions. Each Question carries eight marks (2Qx8M=16M)

8. Explain the interaction mechanism of EM radiation with aimosphere [8M]
(C.C.NC.1) [Comprehension]
]

[8M

7. Explain the radiometric errors
(C.O.NO.1) [Comprehension]
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> SCHOOL OF ENGINEERING

Semester: V
Course Code: CIV 305

Course Name: Remote Sensing and Geographic Information

Date 27/09/2019
Time 1 HOUR
Max Marks: 40
Weightage 20%
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K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[l hereby certify that All the questions are set as per the above guide lines .Bhavya N ]

Reviewers' Comments

Annexure- II: Format of Answer Scheme

SCHOOL OF ENGINEERING

SOLUTION

Semester. V Date: 27/09/2019

Course Code: CIV 305 Time. 1 hour
Course Name: Remote Sensing and Geographic Max Marks 40

Information Systems Weightage: 20%

a) Remote sensing is the science and art of obtaining |

the information about an object. area and
|
I

phenomena by using a device that is not in direct
contact with object. area and phenomena.

b) Spectral signatures are the combinations of the
reflected. absorbed . transmitied or emitied
electromagnetic radiation by the objects at various

each

ey

Max. Time

Part A (3Q x 4M = 12 Marks)
Q | |
No | Solution ' Scheme of Marking | required for ’
i
| e o ol Question
1 1 2X2M=4M ' 4 MINS

I
|
t
r
r
!
|
|
|
!






DY LIC RS AW LHC I Gl L BTG UL WICTIEEY U

O]

aeet

b Better and fast.

b Large area coverage.

¥ Data acquisition from remote and inaccessible

areas. Multidisciplinary utility,

P Economic and eflficient technology .

(US|

Aireraft: |

ligh resolution of data recording.

*  Possibility of carrying larger payloads.

*  Capability of covering larger area economically

¢ Accessibilty of remote areas.

© Convenience ol sefecting different scales,

* Possibility of repititive surveys.

*  Adequate control at all time.
Flexible timetable.

®

* Resolution determined by altitude.

AXIM=4M

i
1
|
i

2 X 2M=4M

Satellite: Satellites is a piece of equipment that is sent into

the space, revolving around the earth, to receive and send

signals or to collect information about earth’s surface

features.

* Sees larger area, continuous for several years.

*  Repititive coverage in all weathers.

Part B

!

4 MINS

C4MINS

(2Q x 6M =12 Marks)

No

Solution

¥ Active RS

. generates and uses its own energy to illuminate
the target and records the reflected energy.
¢ Operate in the microwave region of the

electromagnetic spectrum.

*  Wavelengths are longer than one mm.

* Do not rely on detection of solar or terrestrial
emission as the solar irradiance in the microwave
region is negligible.

*  Eg: synthetic aperture radar

b Passive RS

* They depend on solar radiation to illuminate the

target.
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the electromagnetic spectrum.

* Their wavelength range from O4ol0um

+ They rely on detection of solar emission.

; *Fercamera without flash beht
12 Smooth surface
. Surface height variation is lesser than eight times
| the wavelength.
1 i1 Speculal surface gives mirror like reflection.
| HI. angle of incidence = angle of reflection
< V. Doesn't contain spectral information on the color
‘ of reflecting surface,
| .~ » Rough surface
: i Surface height variation is greater than eight times
; the wavelength. |
| it.  Gives diffused reflection (Lambertian)
g il Angle of incidence £ angle of reflection
v, EMR s scattered equally in ali directions
f - v Contans information on the color of retlectin ny
; surface.
Pari ¢
S ]
- Q
‘ No So:iution
?
( Scattering:
! 1 Unpredictable diffusion of radiation by particles in the
l atmosphere(dust particles. gases. water vapor. water droplets)

Adverse effect on Remote Sensing:

. Reduces image contrast.
ii.  Changes spectral signature of ground objects as scen by
the sensors (Difficult to differentiate the objects)
Absorption:
> Absorption is the process by which radiation is absorbed
and converted into other forms of energy such as heat or
chemical energy ete.
¥ The atmosphere prevents. or strongly attenuates.
transmission of radiation thxough the atmosphere
»  Absorption of energy at a given wavelength is due to the
presence of water vapor. CO2 and Q3.
¥ Three gases:
- Ozone (O3): absorbs ulwraviolet radiation hi
atmosphere
- Carbon-dioxide (CO?2
lower atmosphere

ghin

b absorbs mid and tar infrared in

X3
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‘ Iow er atmosphere
- Spectral bands in which atmosphere is transmissive of energy are |
' referred 1o as -atmospheric windows. ? 2 M ‘
| Refraction: The bending of light ravs at the comact

between two media that transmit fight but with difterent

density: when light enters the denser medium. it N ‘ |
diffracted toward surface normal. |

Refraction is minimum in the zenith and maximum at the | .‘
horizon.
Emission:

-

f |

: N : | 7N | :

¥ Atmosphere emits EMR due 10 its thermal state. =M ; |

| |

?» Due (o gaseous structure only discrete band of radiations |

are emitted by the atmosphere. |

: !

: |

{ : : : |

| i . ; — e e T T

2 | PERIODIC LINE DROPOUT: : 2M - 15 MINS J

| f B On MSS image or TM tmage every sixth or sixteenth line : |

| is a black line E’ |

e in CCD is astring of zeros . 1his is called periodic Iine |

- dropout & it is due to recording problems. ! J |

‘ B To restore the image the average DN value for each scan |

line is compared with scene average.

B Any scan line devi iating from the average more than the :

threshold specified. is called defective line and 1 replaced by

. . - |

the average ol preceding and succeedi) ng line. |

! |

1 original corrected

2 Lo s a1 o 1826 25 2 23 !

! \ | i

| e ' 272 34 ¢ B ! !

| j 20220 15 28 N | |

| e Sl 3525 33 i
| |3 3 23 B R |

P ;

22 e Il o4 N |

PERIODIC LINE STRIPPING: : 2M ‘ 1:

*  Foreach spectral band. the detectors were calibrated and
matched before the Landsat was launched.

*  With time. however. the response of some detectors may
drift towards higher or lower levels. as a result every sean
line recorded by that dewector is brighter or darker than the
other line. ,

*  The general term for these defected lines is periodic line |
str lppmg,

* These defected lines are corrected by multiplying the line !
by a factor to get the corrected DNs.
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~oll No.

PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

TEST -2

5115010
Sem & AY: Odd Sem. 2019-20 Date: 16.11.2019

N ¢l i —-i
Course Code: CIV 305 Time: 11:00 AM o

Course Namsg: REMOTE SENSING AND GECGRAPHIC INFORMATION SYSTEMS

; - , Welahtage: 20%
Program & Sem: B.Tech, (CIV) & V ghtag ©

Instructions:

{. Read the guestion properly and answer accordingly.
§,. CGuestion pame consists of 3 paris.
i

&

Scientific and Non-programmable calculators are permitted.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries four marks. {30x4Mi=12M)
1. Deline the foliowing: (C.O.NO.2) [Knowledgel]

a) Nadir
b) Stereoscopy

¢} Scale
d) @‘m?om‘ammeéw
2. Write the application of aerial photogrammetry. (C.C.NO.2) [Knowledge]
3. Write a short note on types of stereoscopes? {C.O.NC 2) [Knowiedge]
Part B [Thought Provoking Questions]
Answer both the Questions. Each Question carries six marks. {2Qx6M=120M)

4. Explain the advaniages and disadvantages of aerial photogrammetry.
(C.O.NQC.2) [Comprehension]

5. Differentiale between veriical photographs, low oblique photographs and high
oblique photographs. (C.O.NC.2) [Comprehension]

200 PM




Part C [Problem Solving Guestions]
Answer both the Questions. Each Question carries eight marks. {(2Qx8M=16WM)

6. Explain the methods of determining the scale of an aerial photograph. Compute
the scale of an aerial photograph when the flying height of aircraft is 7500 m and
the focal iength of the camera is 15 cm. (C.0.NO.2) [Comprehension]

7. A tall tower was photographed from an elevation of 700 m above the datum. The
radial distance of the top and bottom of the tower from the principal poinis are
112.5 mm and 82.4 mm respectively. if the bottorn of the tower is at elevation of
250 m above the daium, find the height of the tower.

(C.0.NO.2) [Comprehension]
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SCHOOL OF ENGINEERING

Semester: V
Course Code: CIV 305

Course Name: Remote Sensing and Geographic Information

Date: 16/11/2018

Time: 1 hour

Max Marks: 40

Systems
Weightage. 20%
Extract of question distribution [outcome wise & level wise]

[ | |
l Memory recall type Thought ‘
1 J provoking type |
Unit/Module [Marks allotted] Problem Total |
i Number/Unit [Marks Solving type | Marks |
QN |C.ON Bloom’s Levels
‘ ) allotted] |
0. O /Module Title [Marks allotted] | |
Bloom’s i |
| Levels ;
K C c
ERE Module 2 T 1 (1 |1 4
2 2 Module 2 4 4 |
- |
3 2 Module 2 4 4
. | |
4 2 ' Module 2 6 6 |
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5 2 Module 2 6 6
| |
6 2 Module 2 8 8 |
| |
7 2 Module 2 8 8 |
| |
wir Total | } 40 i
| Marks \' .
| |

K =Knowledge Level C= Cor'npre,h__e_‘nsion Level, A = Application Level






Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright

students must be able to attempt.

Annexure- II: Format of Answer Scheme

,;;7 SCHOOL OF ENGINEERING

SOLUTION

Semester: V
Course Code; CIV 305 |

Course Name: Remote Sensing and Geographic
Information Systems

Date: 16/11/2019
Time: 1 hour
Max Marks: 40
Weightage: 20%

Part A (3Q x4 M =12 Marks)
' Q ; : Max.
No Solution Scheme of Marking |  Time
required
for each
. Question
1 a) Nadir: It is the point vertically beneath the center of the 4X1=4M 4 MINS
; . camera lens during exposure.
b) Stereoscopy: Itisa technique used to enable a 3 dimensional
‘effect, adding an illusion of depth to a flat image.
¢) Scale: It ’is:‘thiefrei,tic; ofa distance on an aerial photograph to
! the distance between the same two points on the ground.
5 d) Photogrammetry: It is the art, science and technology of
| i obtaining reliable information about physical objects and the
| environment through process of recording, measuring and |
; """ interpreting the image or photograph.
2 e Site selection 4X1M=4M 4 MINS |
o Military intelligence
e Cartography
» Environmental sfudies
% e Telecommunication network ialanning
{ | » Topography mapping-
¢ Earth work volumes :
! e -Production of digital elevation model -







3 1) Lens or Pocket stereoscopes 2X2M=4M 4 MINS
- o Simplest device |
¢ Least expensive
e Used in the field
¢ 2 to 4 times magnitication
2) Mirror stereoscopes |
¢ Used in the field | ‘
¢ Photos can be placed separately for viewing | J\
Part B (2Q x6 M = 12 Marks)
Q No Scheme of Max. Time ,
" "Solution Marking required for |
each Question
1 Advantages of aerial photogrammetry: 2X3M = 6M 10 MINS |
o [tcovers larger area |
o Minimizes field work |
e Can be used in areas that are unsafe and inaccessible. |
e Flexible flight ime '
o It has broader sensitivity - |
Disadvantages of aerial photogrammetry:
e Weather conditions would affect the quality of picture
flight schedule .- - ‘
e “The ground i.e. hidden by structures and trees cannot
be accurately mapped
e It cannot map, desert or snowy regions as the
‘photographs will give uniform shades of color.
e Itis not accurate as of traditional survey methods.
2 Attributes Vertical . - ['Low oblique | High 3X2M=6M 10 MINS
© | photogFaphs | photographs | oblique
S R Rl photographs | | (2 differences
Optical axis | Tilt <37ier ‘Deviation is~ | Deviation is for each)
| "o exactlyor <30° from >30" from
| “lnearly: ‘the vertical the vertical
v coincidés - | axis axis
~ with vertical ‘
Cogr s axis
Coverage ~=| Small area | Relatively Largest area
R T larger area
Shapeof the | Square- - Trapezoidal | Trapezoidal
area oo | o o b oo |
Photograph | Uniform - | Non-- »= - | Non-
scale uniform uniform B
Lo |







Part C

(2Q x 8M = 16 Marks)

]

No

Solution

Scheme of
Marking

Max.
Time
required
for each
Question

Method 1: By establishing the relationship between photo
distance and ground distance

If the distance between 2 points on an aerial photograph and
distance between the same two points on the ground is
known,

Distance on a photograph

! hot h =
Scale of photograp Distance on the ground

Method 2: By establishing the relationship between photo
distance and map distance

If a reliable map is available for the area shown on an aerial
photograph it can be used to determine the scale of a
photograph

Distance on a photograph

Scal hot h =
cale of photograp Distance on map X Photo scale
Method 3: By establishing relationship between focal
length(f) and flying height(H) of the aircraft

If no information is av'ailable:ab()iﬂii the'relative distances on
photograph and ground or map and the-focal length of the
cameraclens and flying height of the aircraft is known,

e e
e P oy

VLS l | “h . ' . focal length
; ,«;,,:.}:,.C.@v,gof,p; 0tograph = mo height

Given dréﬁa: ‘

Flying hejght =7500 m = 750000-cm-~ . - -

Focal lethgth? 15 cm

3IX2M=6M

2M

14 MINS







15

75000

1
50000

" Scale of photograph =

= 1:50000

Therefore, Scale of photograph =

Radial distance from principal point to top of the tower, r
=112.5 mm
Radial distance from principal point to bottom of the tower,
' =82.4 mm
Relief displacement, d = r- 1
d=112.5-824
d=30.1 mm
Flying height of aircraft, H =700 m
Elevation of the ground, hg,g =250 m
Height of tower, h =7

d= rh
H — hayg
201 - 112.5h
T 700 — 250

h=120.4m

I M
I'M

2M

2M

1 M for
step

1 M for
answer

14 MINS







Roll No.

= PRESIDENCY UNIVERSITY
== BENGALURU

GAIN MORE KNOWLEDGE
REACH GREATER HEIGHTS

SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION

Semester: Odd Sem. 2019-20 Date: 20 December 2019
Course Code: CIV 305 Time: 9:30 AM to 12:30 PM
Course Name: REMOTE SENSING AND GEOGRAPHICAL INFORMATION SYSTEM  Max Marks: 80

Program & Sem: B.Tech (CIV) & V (DE-I) Weightage: 40%

Instructions:
() Read the question properly and answer accordingly.
(i) Question paper consists of 3 parts.
(iii) Scientific and Non-programmable calculators are permitted.

Part A [Memory Recall Questions]
Answer all the Questions. Each Question carries 05 marks (4Qx5M=20M)
1. Explain the following terms; (C.0.No.1 to 3) [Knowledge]

a) Atmospheric windows b) Spectral reflectance c) Scale d) Stereo pair e) Map

2. Explain briefly about the Aircraft and Satellite remote sensing platforms?
(C.0.No.2) [Knowledge]

3. Describe the advantages and disadvantages of vector and raster data model in GIS?
(CO.No0.3) [Knowledge]

4. Write a short note on the spherical and ellipsoidal model of the earth’s shape?
' (C.0.No.3) [Knowledge]

Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 10 marks (3Qx10M=30M)

5. “Aerial photography is about taking of photographs from an aircraft or other flying object”.
Describe with a neat diagram, the various types of aerial photographs?

(C.0.No.1) [Comprehension]
Page 1 of2



6. “Remote sensing system is based on the electromagnetic radiations”. Explain the statement
and write about the interaction mechanism of Electromagnetic radiation with earth
atmospheres?

(C.0.No.2) [Comprehension]

7. “Map projection is a method by which we transform the earth’s spheroid (real word) to a flat
surface (abstraction), either on paper or digitally’. Explain the Azimuthal, Conical and
Cylindrical  projections and how are they different from each other?

(C.0.No.3) [Comprehension]

Part C [Problem Solving Questions]

Answer all the Questions. Each Question carries 10 marks (3Qx10M=30M)
8 a. What are the advantages of remote sensing system? [5M] (C.O.No.1) [Application]

b. A rectangular agricultural field measures 8.65 cm length and 5.13 cm width on a vertical
photograph having a scale of 1:20,000. Find the area of field at down level?

[5M] (C.O.No.2) [Application]

9 a. The Coordinates of Bangalore is written as 12° 58" 21" N, 77° 34' 50" E. Convert coordinate
pair from degree minute second to decimal degree? [5M] (C.0O.No.3) [Application]

b. Explain the applications of vector and raster data in GIS? [5M] (C.O.No.3) [Application]

10. Write the GIS applications in Civil Engineering fields and other areas?
(C.O.No.3) [Application]

Page 2 of 2
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