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022 Q1 - Course 2 - 1st opportunity - Oct 4 2022- Requires Respondus LockDown Browser :
Due 40ct 20223t 1600 Points 10 el ;

Questions 28 Available until 4 Oct 2022 at 17:00 Time limit None Requires Respondus LockDown Browser

Instructions
2 COURSE “Geospatial data: Concepts, acquisition and management” - 2022
Written open book exam (10 points) contributing 100% of the course mark
Date/Time: 4 October 2022 from 14:00 to 16:00 (120 minutes)
2022 October 14

'The following steps and measures have been taken during the process of scoring the test and calculation of the course mark:

1. Questions and answers were reviewed. For some guestions we have modified the model answer and scoring (in favor of students). These questions will have relevant comments/feedback.
9 Test score has been rounded to the nearest 1st decimal. This is the test score you'll find in CANVAS.

3. Cutting score (test score at which you pass the course with a ) was set at 5.0 and a linear transformation as given in the regulations of the examination board was applied to calculate course marks. The course mark, b3se Upon this
opportunity, is listed in CANVAS. Your official/final course mark will be listed in OSIRIS (and could be different because of other/earlier attempts).

Access via the LDB to the CANVAS course: https:/canvas.utwente.nl/courses/10630

Access via the LDB to the Living Textbook: https;/Itb.itc.utwente.nl/page/498

The first opportunity of the online written test will take place in your designated cluster. You have to sign a registry and setup your |

aptop before the test starts. Late entries are not allowed. You are requested to be present 15 minute
test starts.

Subjects covered by the examination

Points Approx. Time
;patial Data Models (SDM) _ 09 11
_EM-Radiation & Analysing reflected and emitted radiation \}j 1,6 19
Dat; Acquisition (GIS and RS) 1,6 19
Spatial Reference Systems & Image reprojection and resampling 1.6 19 i
et e il
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Question 1
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Match the GIS task described on the left with the topological relationship that
Select from the following topological relationships:

you would use to complete it on the right.
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You want to find all the municipalities (polygon) that are neighboring the capital
| district (province) in a certain province

|
You want to identify the parcel (polygon) in which a series of trees (points) are
planted

Correct! You want to select all bus stations (points) that are located within a certain city

neighborhood (polygon)

You want to calculate the total area of cropland (polygen) growing on clayey soil

(polygon)
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Correct! You want to find all the municipalities (polygon) that are neighboring the capital a &

district (province) in a certain province
Correct! You want to identify the parcel (polygon) in which a series of trees (points) are il ui

planted g
Correct! You want to select all bus stations (points) that are located within a certain city 1 -

neighborhood (polygon) ! ..

You want to calculate the total area of cropland (polygon) growing on clayey soil 4
(polygon)

Other Incorrect Match Options:
i it 5
s 6

Question 2
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Question 2 —=—

ﬁ‘\common data structure used to represent geographic phenomena is the Triangulated Irregular Network (TIN). Which of the statements below about TINS are correct?
There are two (2) correct answers. An incorrect answer cancels a correct answer. -

epresentation, ana it is therefore un

suitable to represent continuous phenomeéna like elevation

3 type of vector representation, and it is therefore u

2 to represent continuaus phenomena fike elevabon

By applying a Delaunay triangulation, we ensure that triangles are as equal-sided as possible and|that for each triangle the circumcircle thraugh its anchor points does not contain any other anchor points

ATIN is a vector representation, but It stores a set of attribute values for every plane constructed by ts three anchor points

The plane fitted through the three anchor points of the TIN hasa fixed aspect and gradient. By creating the elevation TIN we therefore also construct the slope of tite terrain

0.15/03 pts
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: 33 Above you see a simple topological model. Indicate whether the following statements about it are true or false. T
b . *Bmeets A, F and G is a topological feature of this model [Select] v
[ Select ] v

“C disjoint D" is a non-topological feature of this model

i “The areas of E. F. G and H are similar” is a topological feature of this model [ Select | v

| The following line belongs to the model ii 1| —I__I_EI True

vq—:—E [ Select ] If

[Frer

k. The following line belongs to the model 7~

Fro ah [

[ Select | v

The following polygon belongs to the model - Ll B
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The following line belongs to the model L — l| S | 'tll True
The following line belongs to the model }:}—_ ] Lef [ Select | v
The following pelygon belongs to the model 5 [ Select ] v
Answer 1:
=D
Correct answer True
Answer 2:
Correct answer False
s SN
Answer 3:
Correct! False
Answer 4:
i Answer 5:
Correct answer True
— ' i
| vouieveres
‘ Answer &:
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The net radiation Rnet at BOA is composed of 4 components:
Rnet= (SW.lin- SWTout ) + (LW .lin - LW Tout)
Where:

« SW.lin is the incoming shortwave radiation

=« SW Tout is the outgoing shortwave radiation .
= LW.in is the incoming longwave radiation 'J

« LWTout is the outgoing longwave radiation

The 4 curves below are radiation measurements at BOA (surface) during!a clear day with relatively constant air temperature, lower than the surface tamperature during tat diye
The measurements are acquired by 4 radiometers. 2 are designed to operate in the range 300-3000 nm and the other 2 in the range 8000 - 14000 nm. 2 radiometers look upwards and 2

look downwards.

| =100 - - .
| 1230 0300 0530 0800 1030 1300 %30 1800 M 2300

Hour

\ Match the component of the net radiation Rnet with the curves in the graph.

SW lin
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=100

1230 0300 0% 0500 10:30 1300 1530 1800 2030 2300

Hour

Match the component of the net radiation Rnet with the curves'in the graph
graph.

Correct! SW.lin

D v
D ~

You Answered LW lin
B ~

Correct answer C

You Answered LW Tout
(3 ~r

Correct answer B

Reasoning: SW are O during the night, so they ca only be A and D. sW incoming is higher (A) than the reflected (D).

LW happens at “Earth” temperatures. The Sun does not emit much in long wave, As the Earth and the atmosphere are the source and t

| can only be curves B and C. The emission depends on the temperature of
| atmosphere can only be C. The outgoing Is B what is very logical as the temperature of the land heats up during the day.

the object. The air temperature remains constant s

hey are always there (day and night), the LW

o the incoming radiation to BOA where th
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The net radiation Rnet at BOA is composed of 4 components:
Rnet= (SW.lin - SWTout ) + (LW lin - LW Tout)
Where:

k = SW.lin is the incoming shortwave radiation
| « SW Tout is the outgoing shortwave radiation
« LW.in is the incoming longwave radiation
« LW 7Tout is the outgoing longwave radiation

—

The 4 curves below are radiation measurements at BOA (surface) during a clear day with relatively constant air temperature, lower than the surface temperature during that day.

The measurements are acquired by 4 radiometers. 2 are designed to operate in the range 300-3000 nm and the other 2 in the range 8000 - 14000 nm. 2 radiometers loole upwards and 2

look downwards.

< 500 ——
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Energy fux denity
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ILA0 0300 0530 0800 1030 1300 1530 1800 2030 2300
Haumr

Match the instrument which was used for each measurement with the curve

w Curve A is measured with
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Match the instrument which was used for each measurement with the curve

Curve A is measured with

8000 nm - 14000 nm locking

Correct answer

300 nm - 3000 nm looking up

Curve B is measured with

300 nm - 3000 nm looking 1t

Correct answer

8000 nm -14000 nm locking down

Curve C is measured with

You Answered

300 nm - 3000 nm looking d

Correct answer

8000 nm - 14000 nim leoking up

Curve D is measured with

H000 nim = 14000 nm loaking \tIJ




Match the instrument which was used for each measurement with the curve

Curve A is measured with

|

I
i
E

8000 nm ~14000 nm looking ~ |

1

Correct answer

300 nm - 3000 nm looking up

Curve B is measured with

300 nm - 3000 nm lookingu !

Correct answer

8000 nm -14000 nm looking down

Curve C is measured with

300 nm - 3000 nm lookingd |

Correct answer

8000 nm -14000 nm looking up

Curve D is measured with

8000 nm -14000 nm looking ~

Correct answer

. Question 6

300 nm - 3000 nm looking down

djacent objects, 1 bright (reflective) and one dark .
d radiation in the whole shortwave range at BOA of the dark object is 10.

(low reflective). The albedo of both is calculated at BOA. with values
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Question 6
=5 _ 0/0.8pts
There are 2 adjaclenlt ob_;ects. 1 bright (reflective) and one dark (low reflective). The albedo of bath is calculated at BOA, with values 0.8 and 0.1 respectively.
The reflected radiation in the whole shortwave range at BOA of the dark object is 10 :
What is the reflected radiation in the whole shortwave range at BOA of the bright object? Enter'a number without decimals. 98
I Is the sky radiance in the whole shortwave range calculated with the dark object the same for the bright object? Answer with ves or no. @
! Answer 1:
Ky o
| Correct answer 80
| Correct answer 80.0
Answer 2:
oo SR J
i !
| Correct answer yes
|
|I Correct answer Yes |
B
l Correct answer YES

|

, T Tht e s carma Incoming radiation that arrives to the bright ebject- So, the:
1| Answer: If the Reflected radiation of the dark is 10, the incoming radiation to the dark is 10/0.1 = 100. That Is the sama InComing radiation that : 53
l reflected radiation at BOA is 0.8°100 = 80
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Question 7

[
The IFOV of a thermal camera of a DJI drone is 2.519 milliradia

0/0.4pts

ns (0.002519 radians). You need a ground sampling distance of 5 cm or less. What is the maximu

m allowed flying height? i

Rationale: GSD= IFOV {rad) . H

Question 8

You are in the Netherlands. You aré requested to

| Choose one correct answer from the following lists. There

|
| You use a NIR camera

| You fly during Night - just after sunset

You fly in [ select]

| case you can take images during rainy

give an expert opinio

moments, da you think that these ima

Correct
% ANSHES Around 20 m
|
| J
Around 30 m S
Around 2 m
| Around 50 m

_H=GSD/IFOV =5/ 0.002519= 1984 cm (about 20 m)

n on the best setup to detect heat leakage in the roofs of houses in Enschede.

is one valid option per group.

[Select ]

ges are better to detect heat leakage?

L)

I

0.1/04pts




- - X @ .0 HELP CENTER

Question 8

1 s in the stherlands Yot ~ 1 ' . i w3 : - &t
You are in the Netherlands. You are requested to give an expert opinion on the best setup to detect heat leakage in the roofs of hous

Choose one correct answer from the following lists. There is one valid option per group.

You use a NIR camera
You fly during Night - just after sunset

You flyin [Select] v

| case you can take images during rainy moments, do you think that these images are better to detect heat leakage?

Answer 1:

Correct answer

Panchromatic camera

a5 in Enschede

[ Select ]

0.1/04 pts

| NIR camera
LN

Answer 2:
{ Night - just after sunset J
Correct answer Night - before sunrise
Answer 3:
Correct answer Winter

L S e saadia i padbbaiidaist (i1
You Answered { Summer

Answer 4.

It is possible to take images during rainy mements, but they are not better to detect heat leakage
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©Comrectanswer —— Night - before sunrise

Answer 3: =
Correct answer Winter
|
Answer 4:

A B il ot . .
It is possible to take images during rainy moments, but they are not better to detect heat leakage

Rationale: A TIR camera measures heat, the others not

During the night it should be easy to detect leakage from roof of houses since the heater is on and the contrast with non-leakage areas is higher.

During cloudy conditions there is much more incoming longwave and consequently more reflected longwave radiation. In case of little leakage thisS IS inconvenient
In winter is an obvious choice

Water will hamper the heat, so it should not rain.

Question 9 i ! [, At

X | Below you see two maps with the footprints of locals and tourists in the city centre of Vienna derived from Flickr data. It provides insight into the VISIENg behaviour of tounsts.

Toe mata PO
Picture Deasity
(%)

0.4 /04 pts
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Question 9
i I 0.4 /04 pts

Thematx ROt
Picture Density
(%)
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|a) Locals ( b)) All Tourists
Define which one statement is correct in the following list.
naps, the footprints of tourisis show that there are three ROLspoLs wWitl densities higher than 40% and the feotprnt s {ispersed
ns. the footprints of tourists show that there are three hotspots with densiies higher than 40% and the footpring of the locals Je €55 CEPCESE

are three hotspots with densities higher than 60% and the tootprint of the locals are mare dispersed.

0% and the footpeint of the locais are more dispersed. ' I

| the footprints of tourists show that there

are three hotspots with densities higher than &

 the faotprints of tourists show that there
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Question 10
0/04 pts
Define which statements are correct ir A 1 i
h sta s are correct in the following list. There are four (4) correct answers. An incorrect answer cancels a correct answer
00 Qi | entify and automatically comect errors by spec fying lopology ri
= = d ng are sca ation, extracting veclors; Skeletonizir lata
N
; m A Web Feature Service (WFS) is a web server that provides access to vector {GML) data.
| Correct answer e e I 2Ll : ! £i27]
matic on-screen digi g of a printed map requires lower scan resolutions than manual on-screen digitizing of aerial photographs.
l A resalution of 300 dpi corresponds to a pixel size of approximately 0.03mm.
—
You Answered l The shape file actually consists of at least four different files that waork together to store your digital vector data.
Carrect answer In stream mode digitizing vertices are added automatically at distance intervals as the user moves the cursor across the map.
Correct answer Th alue for cleaning vector data must be smaller than the accuracy of the data te avoid unacceptable displacements
0/02pts

Question 11

Question GRGC1

The following text/information is applicable to the this and the next 2 guestions.
|-2 (reflectance) and the other is a scanned LOPOSIARAIS map. Both need

Band 8 with coordinates and with reflectance values.

! Ina QGIS project there are 2 raster images. One band 8 NIR of Sentine
the original image

| of geographical information. Your final objective is to have

Below you find a series of steps.

1. Geocoding of the topographic map

a spatial reference.

There is no other source




Correct answer

‘Correct answer

[ assign the ground control points to the sentinel-2 image from the topographic map

F test the sentinel-2 georeference with another data J
|

l
|

0/02pts

The following text/information is applicable to the this and the next 2 questions.

In a QGIS project there are Z raster images. One band 8 NIR of Sentinel-2 (reflectance) and the other is a scanned topographic map. Both need a spatial reference. There is no other source
of geographical information. Your final objective is to have the original image Band 8 with coordinates and with reflectance values.

Below you find a series of steps.

1. Geocoding of the topographic map

2. Select the coordinate system from the grid of the topographic map.

3. Assign the ground control points to the Sentinel-2 image from the topographic map
_Execute (run) the georeferencing of the topographic map and assess the RMSE

. Geocoding of the Sentinel-2 image

B

_Selection of the transform model for the topographic map
Selection of the transform models for the Sentinel-2 image

. Execute (run) the georeferencing of the Sentinel-2 image and assess the RMSE

O MmN un

. Test theSentinel-2 georeference with another data set
10. Assign ground control points to the topographic map

Indicate which 2 steps are not required for the project. First answer | testthe sentinel-2 | cecond answer | ssign the ground & - (oply the number of the step is required). B

You should not use steps twice.

Answer 1:

1

Answer 2:
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5. Geocoding of the Sentinel-Z Image

6. Selection of the transform model for the topographic map
7. Selection of the transform models for the Sentinel-2 image
8. Execute (run) the georeferencing of the Sentinel-2 image and assess the RMSE
9. Test the Sentinel-2 georeference with another data set
10. Assign ground control points to the topographic map

Indicate which 2 steps are not required for the project. First answer | test the sentinel-2

_second answer assign theground ©  (5njy the number of the step is required).

You should not use steps twice.

Answer 1:

You Answered r test the sentinel-2 georeference with another data

Correct answer 1
._Correctanswer 5 |
Answer 2:
[ assign the ground control points to the sentinel-2 image from the topographic map J
Correct answer 14 b |
_Correct answer 5

Rationa e f 3Sign C i f i ference. (1
[ e is acessary sing j ALES ed Lo assl coordinates Jﬁpatlal re 2
| 1 le: 'COding is not appmpr'ia[ because it (.!)Uld (.hal'lgff the re lectance values and is not necessary since you are 011]\1 e ]LIEhi 8

| | and5 are out)
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Question 12 B
0.0 .
| 8/0.1 pts
| —
Use the text/information from question GRGC1 Lo answer this question. You should not use steps twice.
| Which is the order of steps for the topographic map?
| 2 i
10 b
Correct answer 6
|
Correct answer 10 |
N

| Other Incorrect Match Options:
215

-
O N WO e
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0.05/01 pts

Question 13

Use the text/information from question GRGC1 to answer this question, You should not use steps twice.

Which is the order of steps for the band 8 image map?

3 ~

Correct answer 7 ‘

Correct answer 3

You Answered Step 3 3 M

Correct answer 8

Correct answer 9

| Other Incorrect Match Options:
[ehi= 8
« 1

(o e
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Correct answer I
1

Correct answer g

Correct answer 9

Other Incorrect Match Options: |
. 6

——=
my B |

02/04pts |

Question 14

L

In a raster map, there is a row of 10 pixels. The “distance toal” In QGIS shows the following distances when going from one side to the other side of the pixels in that row:
= 1 » = € O} - v L

10,101,102, 10.3, 10.4. 10.5, 10,6, 10.7, 10.8 and 10.9 m

You want the geocoded map to have 10 pixels. What is the size of the geocoded pixel you choose? 10

| ' 1s the original map of the 10 pixels georeferenced or not? Yes

| Answer 1:
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Question 14 B 02/0
: 4 pts
“actor hereisar i of '§ W ¢ '
In & raster map, there is a row of 10 pixels. The "distance tool" in QGIS shows the following distances when going from one side to the other side of the pixels in that row:
10, 10.1, 10.2, 10.3, 10.4, 10.5, 10.6, 10.7, 10.8 and 109 m
You want the geocoded map-to have 10 pixels. What is the size of the geocoded pixel you choose? 10
Is the original map of the 10 pixels georeferenced or not? Yes
Answer 1:
Correct answer 10.45
You Answered \ 10 J ‘

Answer 2: 3

Correct! Yes ‘

in the geocoded image all the pixels have the same size and to represent the same distance, the pixels must have a length of (10 + 10.1 + 10.2 + 10.3 + 109 = 105+ 106 +10.7 + [I}
10.8 + 10.9) / 10 = 104.5/10= 1045 m ! |

0/03pts

Question 15

[ | i | re are 3) corre s, A carrect ; pr cancels a correct answel
Define which statements are correct in the following list. There are three (3) correct answers, An incorrect answel ce

Correct answer The ellipsoid is a mathematical definition of the shape of the Ear th and can be described with two parameters

ellipsald

i Corectanswer, The geoid undulation Is the deviation between the Geald and a particular




In the geocoded image all the pixels have the sa i
£ ABE < ixels ha > same size and to repres s eame distance A fixels - sk of (1 5
z o represent the same distance, the pixels must have a length of (10 + 10.1 = 10.2 £ 103+ 10.4 & 105 £ 106+ 107+

108 + 10.9) / 10 = 104.5/10= 1045 m

Question 15

Define which statements are correct in the following list. There are three (3) correct answers. An incorrect answer cancels a correct answer.

| Correct answer SRS ! i p
| - The ellinsoid is a mathematical definition of the shape of the Earth and can be described with two parameters.
|
3 Correct answer ;s S Mioreit ST : ! ]
E The geoid undulation is the deviation between the Geoid and a particular ellipsoid.
|
You Answered - ; : St : ; ! L
Re-measuring the ITRS all the time is needed because of the tectonic plate motion and the change in the mean sea level.
t it in guest bt

The latitude of a point on ti
in question. The latitude

1 . \ . .
Correct: The definition of 2 geodetic datum includes [among other things) the reference to a particular ellips

| | z B 0.15/0.3pts
{ uestion e
|
| :
; : . : Ty salec , correct answer) Equivalent
| if you want to map the amount of melting of the Archic s€a Ic€ cap over time, you would choose a projection with property (select one correct ans s
¢ PR L P L o ob answer) Conical
Because the Arctic is a polar region located at the northernmost part of Earth, you would choose projection class (select one correct answer)
e
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il plane and a parallel containing the p

The definition of a geodetic datum includes (among other things) the reference to a particular ellipsoid,

Question 16

-

) Correct answer

1 meridian

0.15 /0.3 pts.

If you want to map the amount of melting of the Arctic sea ice cap over time, you would choose a projection with property (select one correct answer) Equivalent

Because the Arctic is a polar region located at the northernmost part of Earth, you would choose projection class (select one correct answer) Conical

Answer 1:

Equivalent

Answer 2:

Azimuthal

Question 17

|

For a particular area a data set in the following coordinate system is given: Dutch RD coordinates {hor

coordinate system: Geographic coordinates (WG584).

The coordinate transformations in the correct sequence are 7 Gelact the one correct answet from the f

[. (& A forward map projection, followed by a datum transformation

izantal datum; Amersfoorth The data set must be converted inta the following

ollowing list.
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Answer 2:

Correct answer Azimuthal

Question 17

0/0.2pts

For a particular area a data set in the following coordinate system is given: Dutch RD coordinates {horizontal datum: Amersfoort). The data set must be converted into the fellowing ‘

coordinate system: Geographic coordinates (WG584).

The coordinate transformations in the correct sequence are ? Select the one correct answer from the following list.

A forward map projection, followed by a datum transformation

oo

sransformation and an inverse map projection

tion and a forward map projecton

Question 18

Are the following statements about atmaspheric correction (AC) true or false?

A relative AC requires at least two images of the same scene [ select |

T aiaitdd b

An in
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Question 18 0.15 /0.3 pts

Are the following statements about atmospheric correction (AC) true or false?

A relative AC requires at least two images of the same scene | [ 3elect] 3

Relative AC is generally less computationally intensive than absolute AC [ seect | M

The main effect of an AC in the visible wavelength range is to correct for Rayleigh scattering [ Select] b
An absolute AC corrects cloudy pixels, whereas a relative AC does not [ Select] )3 .
:
To create a time series of images for the study of land use changes, a relative AC Is sufficient [ Select] g
The path radiance detected by a satellite instrument has not been in contact with the target True ..
|
Answer 1: |
=D - SE
Correct answer False |
Answer 2:
[ vousmsvres |
Correct answer True I
| Answer 3:
True LR
| Answer 4:

| 2 Lk ’

Correct! False
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TOCIeats o THimE STITCS U IMIaETS TUT Ui STUO Y U 1o Use CHanges; o 1oauve 749G 1 Suricien i

The path radiance detected by a satellite instrument has not been in contact with the target True
Answer 1:
oo SRR ]
Correct answer False
Answer 2:
Correct answer True
Answer 3:
Answer 4:
Correct! False
Answer 5. |
Correct answer True =
| Answer é:
|
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|

| Correct answer 0.63

I

Question 19 0/0.45 pts

Consider the scene of a house in the desert shown schematically in the figure below. There is dust in the lowest layer of the atmosphere. Consider the target ta be located 3t the Bottom of
the atmosphere (below the lowest atmospheric layer). Thé required calculations do not need a calculator, use your brains and pen and paper instead. Only fll i the snswer/outeome!

=09 — B

=07 —

h”*ﬁ

L - { 1102 a CUT ‘OO ANSWer r ed by a dot
The transmission along the path from target to satellite (marked A) is . The system expects an answer with two decimals separated by a do

; ; Lia - 0.7 - sinlS0P) = 0.8: cosiS0%) =06 1 50° = 1.3 or 1/cos(50%) = 1
The solar zenith angle is 50°. The transmission along the path from Sun to satellite (marked B) is | * Use: sin{50' 0.8, cosi50 Q.6, 1/ sini5 1.

The system expects an answer with two decimals separated by a dot.

0.3 Assume that irradiance TOA = 1. The system expects an answer with two

The target has a reflectivity of 80%. The radiance detected by the satellite instrument Is

‘ decimals separated by a dot.

{
|
" Answer 1:

pessteitue s, BPPTAtTGEteng rERgy T FETIVIIITY
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Correct answer

Correct answer

You Answered

Correct answer

Correct answer

vt SR

Correct answer

0.19
Correct answer 049 /_/—J
; : N
|| Question 20
| L 2] ek

| Which property is used to define the height of the atmospheric layers (troposphere,

el

€ HELP CENTER

The solar zenith angle is 50°. The transmission along the path from Sun to satellite (marked B) is

0.7

. Use: s5in(50°) = 0.8, cos(560°) = 0.6. 1/ sin{50%) = 1.3 or 1/cos{50%) = 1.6
The system expects an answer with two decimals separated by a dot.

The target has a reflectivity of 80%. The radiance detected by the satellite instrument is 03

_Assume that irradiance TOA = 1. The system expects an answer with two

decimals separated by a dot.

Answer 1:

0.63

Answer 2:

-
| o7 J
\

0.38

Answer 3:

stratosphere, mesosphere, and thermaspherel?




Correct answer

Question 20
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0/0.45pts
Which property is used to define the height of the atmospheric layers (troposphere, stratosphere, mesosphere, and thermosphere)?
Density
Temperature i
Question 21 0.46 / 0.46 pts

The table below is a relation in a datab

TR :
1 Long binary data
2 Long binary data
3 Long binary data
4 Long binary data
5 Long binary data
6. Long binary data
7 Long binary data
8 Long binary data
9 Long binary data
10 Long binary data
11 Long binary data
12 Long binary data
13 Long binary data
14 Long binary data

bls_id

e ype .

1 Liniversity 45
1 University 45
1 Unaversity 45
1 Uiniver sty 45
1 Liniyersity 4%
1 University 45
1 University a5
1 University 15
| University ah
1 Unby sity 4%
1 Linkversity Ak
i University a5
1 Uiskwarsity a5
1 Wisseles brlnk A%
1 Wesselerbirink ik
salbaat i Aoy ittt d { 1

ase. The attribute SHAPE is a geometry field. What do the valu

+ | Avg_speed - SHAPE_Leng -

635.3132979
622.6474018

164.943021
510.2308983
330 6062549
452.3183425
1110687939
414553679
3424254034
B168.8054400

494 490849
4264373208
444 5811218
562.9847931
2726411495

es in this field indicate?
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Question 21

TTSRRRE. <~
1 Long binary data
2 Long binary dala
3 Long binary data
4 Long binary data
5 Long binary data
6 Long binary data
7 Long binary data
£ Long binary data
9 Long binary data
10 Long binary data
11 Long binary data
12 Long binary data
13 Long binary data
14 Long binary data
15 Long binary data
16 Long binary data
17 Long binary data
18 Long binary data
19 Long binary data
20 Long binary data
21 long binary data
22 Long binary data

That there are no

That the field should be transformed into a numeric type

bus_id

‘cordinates associated v

© HELP CENTER

University
University
Unnversity
University
University
University
University
University
University

e b e

University
University
University
University
Waesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink
Wesselerbrink

T O S R I I L TR

® That this is a spatial table stored in a non-spatial database

That the information to be displayed is not available

= I any

45
45
as
45
45
a5
45
45
a5
a5
45
45
45
45
a5
45

The table below is a relation in a database. The attribute SHAPE is a geometry field. What do the values in this field indicate?

type - name . riva_:peed 4 SHAPE Leng -

635.3132979
622 6474018

164,943021
510,2308983
330.6062549
452.3183425
111.0687939

414.553679
342,4254634
818.8054400

394,496849
326.4373208
444 5811218
562.9847931
2726411395
596.7719261

352.668098
456.0446276

253.280049
294.1762581
3571857056
192.4581419

0.46 /046 pts




"~ New Tab X .
e X 0|0 Q

e

© HELP CENTER

Question 22

The database healthcare_facilities has the following relations:

TypelD Name
HF1 Birth centre Pravide midwifery care during childbirth, Not
equipped for surgery or neanatal intensive care
HF2 Urgent care centre  Provide expertise in acute care. Not equipped for
hospitalization

10Code Name TypelD ~ lociD  Active : _ _
35678  Maurice Byer centre HF2 ABA34121  Yes RegionlD Name | | Population

PRETERE bR

LoclD Name  RegioniD
AB434121 Douglas ABA3

Match for each group of items the correct fitting concept.

Types, Location

Relation

AB434121, Douglas, AB43 Tuple

Correct! 5 attributes, 1 tuple

Relation instance

Correct! Facilities.TypelD, Location.RegionlD

Fareign key

Other Incorrect Match Options;
= Primary key
« Database instance

g g
4 B

0.44 / 0.44 pts

Liith - TTiliiililici b i
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Question 23

Students

B3567 PSG

1 B3568 | PPG
5 B3569 PPG
B3570 PPG

L B3571 MTR
E B3572 MTR
E- B3573 MTR
B3574 MTR

Given the following relations:

i

© HELP CENTER

Costs
B3567 35 Y 13500
B3568 s Y 12000
B3569 35 N 25000
B3570 35 N 15600
B3571 36 N 15000
B3572 37 N 23400
B3573 37 N 10500
B3574 38 N 11500

You perform the following query:

SELECT »

FROM Students as S, Costs as C

WHERE S."StudID" = C."StudID" AND C."Pvisa" = 'Y' AND C."Loan!!|<|12000

Which basic operator(s) has/have been used in this query? Select ONE correct answer from the following list,

L Correct answer Join and tuple selection

T T

Tuple selection, join and attribute projection
P J

Join and attribute projection

Tuple selection and atribute projectior




Mabanda
Mabanda
Mabanda
Rumonge

Muha

1001 Mabanda

1002 Rumonge
1003 Muha




Lo

orm a query using the following join condition a.code = b.code

tain the following result:

') ; 4 dummmmmf r:l:clermying (208 w
" Ruvumera Mabanda 230000
Kemenga Mabanda 230000
Kinindo Mabanda 230000
Gikundu Rumonge 342000
nulf Muha 87000

Which type of join did you perform? Select ONE correct answer from the list below.

Table_a INNER JOIN Table_b

Table_a FULL OUTER JOIN Table_b

_ Table_a TIMES Table_b

. Table_a LEFT JOIN Table_b

@ None of the listed options




owl\ L_J_se your knowledge of cartographic grammar and select the correct answers from the dropsdown lists

Study the ma

p bel
JrLe

o




€ HELP CENTER

Illl\‘i, "
. W h

[ CYPRUE e
L, | The map is a combination of 2 thematic map types:
il -
b The first map depicts asylum requests per million inhabitants, using a| [ Select] Y N
3 i i ' |
: The second map depicts asylum request in absolute numbers using a| [ Select ] il

The combination of two map types is useful, because it allows the user to better understand the story of the data

Answer 1:
3 Normal choropleth map
Sl -
it Answer 2:
i Proportisnal Point map _ |
i Answer 3:

understand the story of the data
e

artographic grammar and thematic maps to select the qon‘ett

Look at the 2 maps below. They are based on the same data but visualized in a different way. Use your knowledge of ¢
from the drop-down lists.
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Question 26

Look at the 2 maps below. They are based on the same data but visualized in
from the drop-down lists.

'“
Il
ll

i " +

N
Iy
7
I'I
i
gl
l{l

g

J

=i
)

/

711

| Soil map Soil map
! E= River soils, sand B River soils, sand
E=N| River soils, clay I River soils, clay
a8 Peat or swampy sois Bl Feat or swampy soils
i o S00 1000 m 0 [ m

The nature of the data used in the maps is Qualitative Nominal

i . _ Select )
The visual variable chosen for the maps should create the following perception for that measurement scale| [Selec

i Map A: For showing the data the following visual variable is used [ Select ]

[ Select |

1p B: For showing the data the following visual variable is used

ception according to the graphic grammar theory Is | Selec

a different way. Use your knowledge of cartographic grammar and thematic maps to select the L
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Correct answer

R River soils, clay

[Ea® Peat or swampy soils B Poat or swampy soils

!.
|
0 0 o | | P

The nature of the data used in the maps is Qualitative Nominal

The visual variable chosen for the maps should create the following

Map A: For showing the data the following visual variable is used [ Select] v

Map B: For showing the data the following visual variable is used [ Select]

The optimal solution to reach the needed perception according to the graphic grammar theoryis | | Select]

Answer 1:

Qualitative Nominal
Answer 2:

Associative
Answer 3:

Texture

2 perception for that measurement scale | [ Select ]

s SRS

Correct!

Answer 4:

Colour

Answer 5:

Map B
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Question 27

Combine your knowledge of spectral signatures of major objects Water, Green vegetation and Soil, with spectral properties of sensors and visualisation principles to answer the following

question.

Vegolaton (Greon)

‘ mnwnnmnes Oy bare sol (Gray-brovin)
| R — ]

Reflectance (%)

1.2 14 16

Wavelength (pm)

You obtain an image of the Netherlands from the Sentinel 2 satellite (spectral properties of the sensor are given below). The ima

has been converted into reflectance and resampled to a common 10 meter spatial resolution. You decide to select Band 2, Band 11 and Band 8 for a colour composite

Band wavelength Bandwidth Resolution swath width Revisit time
(pm) (pm) (m) (km) (days)
Band 1 (VIS 0.443 0.02 60 290
Band 2 Blue (VIS) 65 20 >
. Band 3 Green (VIS) 0.56 03¢ 29 5
| Band 4 Red (VIS) 0.665 0.03 290 5
Band 5 (VIS) 0.705 D.015 20 290 3
ll Band 6 (VIS) 0.74 015 20 2590 5
i Band 7 (V1S) 0.775 0.02 20 290 -
| Band 8 (NIR) 0.842 0,115 10 290 :
| Band 8A (NIR) 0.865 0.02 20 290 5
Band 9 (NIR) 0.94 0.02 &0 290
Band 10 (SWIR) 1.375 0.02 60 290 S
1.61

Band 11 (SWIR)

age covers only water objects, seil and green vegetation and




2]

E _— VAT — o R
| sumssnmes Oy bare gl {Gemy trrore |
J 60 —— Ve (e |
| - e N (O
| e
| A
[ I
| ' |
| | .
£ | |
' | ,.
| |
= | |
04 08 08 10 1.2 14 16 18 20 22 24 28
p Wavelength (um) 5
B | |
; | You obtain an image of the Netherlands from the Sentinel 2 satellite (spectral properties of the sensor are given below). The image covers only water objects, soil and green vegetation and '
| has been converted into reflectance and resampled to a common 10 meter spatial resolution. You decide to select Band 2. Band 11 and Band 2 for 2 colour composite.
| Band Wavelength Bandwidth Resolution Swath width Revisit time
(pm) (pm) (m) (km) (days)
Band 1 (VIS) 0.443 60 290 5
Band 2 Blue (VIS) 0.49 0.065 10 250 5
Band 3 Green (VIS) 0.56 0.035 10 290 5
Band 4 Red (VIS) 0.665 0.03 10 290 5
Band 5 (VIS) 0.705 0.015 20 290 5
Band 6 (VIS) 0.74 0.015 20 290 5
| Band 7 (VIS) 0.775 0.02 20 290 5
Band 8 (NIR) 0.842 0.115 10 290 5
. Band 8A (NIR) 0.865 0,02 20 290 5 h
Band 9 (NIR) 0.94 0.02 60 290 5 |
| Band 10 (SWIR) 1,375 0.02 60 290 5
Band 11 (SWIR) 1.61 0.09 20 290 §
! Band 12 (SWIR) 2,19 0.18 20 290 5
} B it ) T e Qe 1d Blue?
] You would like to show green vegetation in an Orange/Yellow colour, Which Band combination do you use for display in Red, Green ai d Bl
|
Band 2, Band 8 and Band 11




fEaQ

Band Wavelength
‘ (am)
Band 1 (VIS) 0.443
! Band 2 Blue (VIS) 0.49
Ii Band 3 Green (VIS) 0.56
I Band 4 Red (VIS) 0.665
| Band S (VIS) 0.705
| Band 6 (VIS) 0.74
| l Band 7 (VIS) 0.775
L' ; Band 8 (NIR) 0.842
L: | I Band BA (NIR) 0.865
E ' Band 9 (NIR) 0.94
|
E_ : Band 10 (SWIR) 1.375
|4 l Band 11 (SWIR) 1.61
[ z i Band 12 (SWIR) 2.19

You would like to show green v

| 4

TYITH -

B |
B |

| Correct answer

Bandwi&lh Resolution Swath width Revisit time

(ppm) (m) (ki) {days)

0.02 60 290 1
065 [ a0 g

U 290 3

0.( 10 290 g
).015 C 250 5
0.015 20 290 5
0.02 20 250 5
0,115 10 250 5
0.02 20 290 5
0 60 290 5
0.02 60 290 5
0.09 20 290 5
0.18 20 290 S

egetation in an Orange/Yellow colour. Which Band combination do you

Band 8, Band 11 and Band 2

use for display in Red. Green and Blue?

Band 8, Band 2 and Band

i1

. |
T

Banc

Band 11, Band 8 and

of statistics, visualisation and global cantrast enhancement to answer

the followlng question.
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Question 28

iy o f e - - H 1 .
Use your common knowledge of statistics, visualisation and global contrast enhancement to answer the following question

L s | ‘ ! .
You have the following image (8-bit data type) on screen when you apply no contrast stretch (the black square/box is not part of the image}:

You calculate a histogram and plot it as a graph. The vertical axis represents the frequency.

Histogram 1 Histogram 2 Histogram 3

Which graph do you expect? Histogram 1

You apply 2 global contrast stretch to obtain the following image:




New - ¥ i )(

L

X s|lolb Q

[ Histoéram 1 Histogram 2 Histogram 3 -
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Which graph do you expect? Histogram 1

You apply a global contrast stretch to obtain the following image:

Which minimum and maximum value have you entered for the contrast stretch Minimum = 0 and Maximum = 255
in the QGIS Symbology dialogue:

v Band Renderwg

Rerder type  Sngetans gray =
Grwy baret ot 1 laver 1 4
Loy grade’ Sack b Whe i
- Max
Coore amt ettt o Ha %
| Answer 1:
. Correct answer Histogram 2

You Answered r Histogram 1

. Answer 2:

Minimum = 0 and Maximum = 255

| Correct answer Minimum = 0 and Maximum = 127




