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SECTION A

Question 1

a)
I.  Provide the definition of space resection

Ii. How man whi
an m
y and which are the unknown parameters for space resection

iii.  What mathemati
atical expression is i
e fiach used to determine the unknown parameters of the space

iv.  Whati '
at is required to be known to solve for the unknown parameters?

) A.DFDJEC’E area is 16 km wide in east-west direction and 10.4 km long in north-south
direction. It is to be covered with photos in scale 1:12000. The nominal end-lap and side-lap
are to be 60% and 30%, respectively. A camera having @ 152.4-mm-focal length lens and 2

230-mm square format is to be used.

Compute:

i Ground coverage
ii.  Thedistance between twoO successive axes of the strips.

iil. Base in the strip
xtra photos at each end of the strip to ensure

V. Number of photos per strip (assuming two €
coverage)
v. The intervalometer setting necessary to obtain the desired end-1ap, assuming the aircraft
flies at a velocity of 192km/h.
(13+10) marks
Question 2

a) Provide the definition of collinearity condition and give its mathematical expression. Explain

the terms used in the mathematical expression.

< the angular field of view of a camera. Calculate the angular field of
mera with a 23¢cm square format. State whether
single-lens frame camera.

b) The figure below show
al 152-mm focal-length ca

view for a nomin
| arigle or super-wide angle type of a

this is a wide angle, normad

Focal Plane

~ =Angular field of View

Hint: Use the formula:
(18+7) marks
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Question 3

Question 4

sea level with 3 1 phs
54.4-mm-f was taken from a flying hei
-Tocal- a flyin
properly oriented, parallax bCaI length camera. The ajr base x: g3;Elght k- crmpraryny
; r y as s
fonifammarkads ar readings of 12.57 mm and 13.04 m 0 m. With the photos
: m were obtained with the

n the pring :
ple point
measure 50, an |
d as 93.73 mm and on the right D:mt dfh e .
ob'w

coordi i
nates of points . the x and y photo

A and B meas *
o e SR e e B ured with respect to the flight axes on the left photo
64 mm, x,=88.92mm, and y;, = -46.69 mm. Calculate the

elevation |
s of points A and B and the horizontal length of line AB

b) Name the instrume
ntu
sually employed to measure the position of a point in a photograph.

c) What are the sys ' -
S ne r‘,fr:;ztlcbermrs contained in the measured photo-coordinates that disturb
ion between the perspectiv ‘
) e centre, '
Soint? the image point and the ground

(15+2+8) marks

SECTION B

point to be at the intersection of lines joining opposite corner fiducial

dinates of those fiducial points in the conventional Xy coordinate
XY are as in the table below.

a) Assuming the principle
points, calculate the coor
system if their comparator coordinates

R e
Fiducial points X(mm) Y(mm) |
A 87.294 | 210.223 |
B 109.826 | 96.996
RE e T
C 313.054 | 209.555
|
‘D 200.512 322.768
__________.r-r—r______rif__,__—_.
mmetric terms, give the aumber of the correspo nding

b) Define the following photograd

: on and name them.
parameter elements reqmredf

or their determinati

i, Basicinterior orientation
i, Relative orie ntation
ii. Absolute orientation

iv.  Exterior orientation
(13+12) marks
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Section A: GIS & Remote Sensing
Question 1 [25 Marks]

a) Briefly but precis ' e .

b) Brieft, eXpIEin twelyzexplam GIS application in geomatic engineering. [4]

o I O o WO (2) sources and/two(2) methods of spatial data capture. [4]
X >, the spatial framework can be represented in different ways. Explain with

g the aid of sketches the vector and raster GIS data models. [4]

) C?mpute the tpta_l amount of energy reflected from the pond shown below if 30%

of the energy incident on the water surface is reflected, 10% is absorbed, 60% is
transmitted, and 20% of what hits the bottom of the pond is reflected. [3]

Incident energy

Bottom of pond

e) Below is a diagram showing the operation of the passive Remote Sensing system.
Explain the types of energy interaction at each of the two stages identified on the

diagram. [5].

{What Energy Source?)

i !‘ﬁ . — ]
(O % RS |
|

< Sensor

T
; .I.'
. : = (Data capture)
; \ Reflected radiation
What type of energy inderaction

What type of

nccues hexe? energy interaction
\ with earth matenal? [%5

Earth surface (information base )

f) The figure of reflectance curves below shows the spectral response patterns of

iduous and coniferous trees. N | |
dE]:Cld Which range of the wavelength is the visible portion and the near-infrared

f the electromagnetic spectrum? (2] | |
él;{alﬁé ?Nhy it would be difficult to distinguish the two types of trees in the

visible portion and easier in the NIR portion [3]

=0

i.

Deciduous
trees

&

%33 Conffercus Tf;"l
= trees :
8 20
=
4
10
Dﬂ.d- ﬂ‘ﬁ og 07 08 09

wavelenglh |( WM. cers et

Scanned by TapScanner




SECTION B: Surveying and Photogrammetry
Question 2 [25 Marks]

a) Global positioning system is nowadays the cutting edge technology of providing
one’s location.
1) List four(4) advantages of GPS [4]
i) List three(3) limitations of GPS [3]

b) Given: A line of levels to be run from BM10 to BM11. At BM 10 the elevation is
101.325m. The level is set up at A,B,C,and D. Backsights and foresights are as

follows.
Station | Backsight Foresight
A 1.350 1.200
B 0.503 2100
C h 0.150 0.250
D | 3800 0.450

All the level setups are equally distant between back- and foresight points to
reduce error to a minimum. Work out the levels to find the elevation of BM 11. [12]
c) With the help of sketches, describe the two types of coordinate systems used in

surveying for identifying a point. [6]
Question 3 [25 Marks]

a) List at least four aberrations that cause different rays to converge to different
points. Explain two of them in detail. [4]

b) State the main difference between vertical and tilted photographs. [4]

c) Explain the photographic terms: principle point, exposure station, endlap, sidelap,
strip and block. [12]

d) Define ‘scale of a photograph’. [2]

e) Mention three major applications of photogrammetry. [3]

SECTION C: Cartography
Question 4 [25 Marks]

Cartography should be considered a complete and independent science as well as a
practical profession with specialised techniques.

It is a symbiosis of both theoretical and practical procedures. Clearly explain this
statement. Cite an example in your answer. [6]

b) What is a primary topographic map and how else can it be called? Give a Zambian
example [5]
c) The normal tasks of a cartographer are:
i to select required data for the map and

ii. to process those data into a map.
tasks a cartographer has to undertake under (ii) “to process those

a)

List five (5)
data into a map”. [10]

d) Where and when was the Zambia Survey Department first setup? [4]
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Question 1 (20 marks)

a) Explain in details the effects of systematic errors on the image coordinates.
Include sketches in your answer where necessary. [16 ]

b) During relative orientation of a photographic model, the same relative

relationship between diapositives that existed at the time of photography is
recreated. State the condition for relative orientation. [2]

Cc) After relative orientation, a true 3-D model is formed. State two important
steps that are performed in the absolute orientation of model. [2 ]

Question 2 (20 marks)

-.ﬁ‘ a) Explain the meaning of the following photographic terms
- i.  Depth of field[1]

. lluminance[1]

iii.  F-stop[1]

\2 socenter[2 ]

v. Swing angle[1]
vi. Crab angle[1]
vii. Dead area[2 ]

viii.  Air base[1 ]

b) In analytical photogrammetry, we often deal with matrix rotations in a
plane for image points that must satisfy the orthogonality conditions. Given
f?_'" the following transformation:

X 0.36 0.69 (m)
(y — 1019027 J \v,
With the help of unit vectors
, COS & . [ —sin«
lz(sina)’ J =\ cosa
State three (3) orthogonality conditions that must be satisfied for an
orthogonal matrix and prove that the above transformation does not represent

a rotation. [10]
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Question 3 (20 marks)

a) Explain the following terms:

I. Photographic properties of a film [ 4]
. Metric photogrammetry [2 ]
b) Mention two important functions of filters in aerial cameras [2]
c) Two types of lenses are commonly used to manipulate light. These are
concave (negative) and convex (positive) lenses. With the help of simple

sketches, draw three different types of each these lenses showing how light
Is manipulated after passing through them. [ 12]

Question 4 (20 marks)

a) A shutter speed of 1/1000 is desired to obtain a sharp image at f/4.0, what
f/number should be used to achieve the same result at a shutter speed of
1/500? [6 ]

b) With the help of well-labelled diagrams, describe the five (5) major lens
aberrations that affect image quality. [10 ]

c) Explain the main differences between perspective and orthogonal
projections. [ 4]

SECTION B

Question 5 (20 marks)

a) Assume two road intersections shown on a photograph can be located on a
1:25,000 scale topographic map. The measured distance between the
intersections is 47.2 mm on the map and 94.3 mm on the photograph.

i.  What is the scale of the photograph? [3 ]
ii. At that scale, what is the length of a fence line that measures 42.9 mm
on the photograph? [3 ]

b) The length of line AB and the elevation of its endpoints, A and B, are to be
determined from a stereopair containing images a and b. The camera used
to take the photographs has a 154.4-mm lens. The flying height was 1200m
(average for two photos) and the air base was 600m. The measured
photographic coordinates of points A and B in the “flight line” coordinate
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-

system are x(a)=54.61 mm, x(b)=98.67 mm, y(a)=50.80 mm, y(b)=-25.40
mm, X' (a)=-59.45mm, and y’(b)=-27.39 mm.

Find the length of line AB and the elevation of A and B. [14]

Question 6 (20 marks)

a) Explain the term depth of perception with respect to stereoviewing [2 ]

b) Given that the elevation of point C is 200m above MSL and that the parallax
reading for the same point is 11.89mm and that of point A is 10.96mm, the
parallax constant is 80.71mm. Calculate the parallax difference between the
two points and the elevation of point A if the flying height for a pair of
photos is 1000m. [3 ]

c) A mapping project is designed to use aerial photography at a scale of
1:10000 for a preliminary design of a development project covering an area
of 20 x 15km. If a 15/23 camera is used with end and side overlaps of 60%
and 30% respectively, calculate the following parameters if a flight plan

along the longer side of the project boundary is to be prepared at a map
scale of 1:20,000;

i.  total number of flight lines [ 3]
ii. total number of photographs to cover the project area [3 ]

iii. spacing between boundaries and extreme flight lines close to the
boundary [3 ]

iv. total number of models [3 ]

v. the required intervalometer setting that will achieve the desired end
lap if the aircraft speed is 300km/h [3 ]

END OF EXAMINATION

#****GOOD LUCK %k 3% %k % %k
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