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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

E . / B. T e c h / B. Arch (Full T ime) - END S E M E S T E R EXAMINATIONS, NOV / D E C 2023 

B . E . G E O I N F O R M A T I C S 
5*^ S e m e s t e r 

GI5501 Spat ia l Data Ad jus tment 
(Regulat ion 2 0 1 9 ) 

T i m e : 3h rs Max. Marks: 100 

C O 1 Imparts concepts of error, error distribution and error adjustment procedures. 

0 0 2 Unders tand the procedure involved in error adjustment using least square adjustment. 
C O 3 C o n v e y an idea about the quality of infinite s i ze data by Va r i ance and Cova r i ance . 
C O 4 C h o o s e the sui table accu racy of instruments for their projects by pre ana lys i s . 
C O S C r e a t e da tabase by collecting quality data se ts . 

B L - E Jloom's Taxonomy Leve ls 
( L I - Remember ing , L2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L6 - Creat ing) 

H A R T - A ( 1 0 x 2 = 20 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No Q u e s t i o n s Marks C O B L 

1 Wha t is the range of uncertainty for a normally distributed 
measuremen t with a mean of 100 .156m and a s tandard deviat ion 
of 0 .012m at conf idence leve ls of 9 9 . 7 % and 9 5 . 4 % ? 

2 1 1 

2 List the signif icant advan tages of the Leas t s q u a r e s method. 2 1 1 
3 Differentiate d iscrete and cont inuous random var iab les . 2 2 2 
4 Descr ibe the concept of weight in levell ing. 2 2 2 
5 Wha t is the i) covar iance of X Y and ii) va r iance of X and Y 

coordinates of the survey point, g iven the correlation coeff icient of 
X Y is 0.32 cm and the s tandard deviation of X and Y is 1.31 c m 
and 1.09 cm, respect ive ly? 

2 3 1 

6 Differentiate covar iance and correlation. 2 3 2 
7 Wha t are the advan tages of the vector data model? 2 4 1 
8 Differentiate the three types of da tabases . 2 4 2 
9 Differentiate E C E F and Ca r tes ian coordinate sys tem. 2 5 2 
10 List out the var ious survey ing methods used in point 

determination. 
2 5 1 

P A R T - B (5 x 13 = 6 5 M a r k s ) 
(Rest r ic t to a max imum of 2 subdiv is ions) 

Q. No Q u e s t i o n s Marks C O B L 

11 (a) (i) T h e length of the s ide of the squa re tract is m e a s u r e d with a 3 0 m 
long steel tape and is observed to be 50 .170m. If the tape is 
known to be too short by 0 .030m, calculate and ana l yze the 
corresponding error in the ca lcu la ted a rea by error propagation 
method with a neat sketch . 

10 1 3 

(ii) E x a m i n e the different types of h is tograms with a neat ske tch . 3 1 3 
O R 

11 (b) (i) A straight line A C length w a s measu red in two sect ions, A B a n d 
B C , using Tota l Stat ion 1 ( T S 1 ) and Tota l Stat ion 2 ( T S 2 ) , 

10 1 3 



respect ively. Assuming that all measu remen ts are f ree from gross 
and sys temat ic errors, so lve the following quest ions, 
a ) Ca lcu la te the most probable va lue for the lengths of A B and 
B C to two dec imal p laces , b) Ca lcu la te the standard deviation of 
the lengths of A B and B C to two dec imal p laces , c ) Determine 
which total station provides more prec ise measu remen ts and 
justify, d) Calcu la te the total length of the line A C and its s tandard 
deviation in two dec imal p laces . 

No 
AB length (cm) by TS1 
|BC (cm) by TS2 

1 

25.7 
67.5 68.0 

25.1 
67.4 
25.2 

67.6 
26.0 

67.9 
25.1 

67.5 
25.0 

67.4 
25.8 

67.9 
25.9 

67. 
25.8 

10 
67.2 
25.9 

E x a m i n e the types of errors with a neat ske tch . 
1 2 ( a ) (i) A d is tance is measu red 4 t imes with the following results: n = 

32.51 m, 12= 32 .48 m, /3= 32.52 m and M= 32 .53 m. Ca lcu la te 
the least squa res est imate of the d is tance. 

10 

(ii) Ca lcu la te the weights of the three uncorrelated observat ions: 
136.225 m ( a = 0 .010 m), 136 .233 ( a = 0.032 m), and 136.218 m 
(o = 0.024 m). 

O R 
1 2 ( b ) (i) A is a benchmark with a known elevation of 281 .130 m. T h e 

following di f ferences in elevat ion are observed using a direct 
leveling procedure. Compute and ana l yze e levat ions of B , C , and 
D by applying least square method. ^ 

From To (higher) Difference in 
(lower) Elevation (m) 

B A L1= 11.973 
D B L2= 10.940 
D A L3= 22.932 
B c L4= 21.040 
D c L5= 31.891 
A c L6= 8.983 

10 

E x a m i n e the merits and demeri ts of the concept of weight 
method. 

1 3 ( a ) (i) 

random vector x= 

T h e position and elevat ion of a survey station are given by the 

X2 in wh ich X i and X 2 are planimetric 
.X3] 

coordinates and X 3 is the elevat ion. T h e s tandard deviat ions of 
X i , X 2 , and X s a r e 0 .025, 0 .050, and 0 ,015 m, respect ively. T h e 
correlation coefficient X i and X 2 is -0 .50. The re is no correlation 
between X i and X 3 or between X 2 and X 3 . Determine the 
covar iance matrix of X if the var iance of 0 .000625 m^ is chosen . 

13 

O R 
1 3 ( b ) (i) E x a m i n e the var ious types of sampl ing strategies with a neat 

ske tch . 
1 4 ( a ) (i) T h e velocity of light is known to be 299792 .5 k m / s e c with a 

s tandard deviation of 0.1 km/sec . If the index of refraction of the 
a tmosphere can be determined with a relative accu racy a „ / n of 
2.0 ppm, the modulation f requency of a particular E D M 
instrument can be determined with a relative accu racy af/f of 1.0 
ppm, phase difference can be measured with a s tandard 
deviat ion of 5.0 mm, and the zero correction can be determined 
with a standard deviation of 2 .5 mm, ana l yze the factors a and b 
and determine the s tandard deviation of a d is tance measurement 
of 2 km. 

(ii) A repeating theodolite is used to measu re the ang les of a 
t raverse, the s ides of which are essent ia l ly in a straight line. T h e 
length of e a c h t raverse s ide is approximately 800m. T h e s tandard 
deviat ions in instrument center ina, tarqet al iqnment. oointino and 



circle reading a re ac= 2.0 mm; at= 4 .0 mm; (Tp= 2 .0" and o-̂ = 6.0". 
Ana l yze the expec ted s tandard deviation in measur ing e a c h 
angle of the t rave rse if one se t of observat ions is taken. 

O R 
14 (b) (i) A n a l y z e the components of D B M S . 

T h e d imens ions of the b a s e of a large rectangular reservoir a re 
7 5 m and 55 m; If the a r e a of the reservoi r 's b a s e is to be 
determined with a s tandard deviation of 0.5 m^, ana l yze the 
required s tandard deviat ions of the measu remen ts of the 
reservo i r 's d imens ions , assum ing the m e a s u r e m e n t s have 
ba lanced a c c u r a c i e s . 

1 5 ( a ) (i) Ca lcu la te the coord inates of the unknown point P from the known 
locations A and B w h o s e coordinates are given below. T h e 
m e a s u r e d ang les a and p a re 81°34'45" and 66°45'57", the 
d is tance between A B is 826 .907 m, and the whole circle bear ings 
of A B and B A a re 248°08'38" and 68°08'38" respect ively. 

13 

Point E | m | N Iml 
A 658 077.70 247 431.38 
B 657 310.23 247 123.54 

O R 
15 (b) (i) Demonst ra te the s teps involved in the development of a similarity 

transformation equat ion. 
13 

P A R T - C ( 1 X 15 = 15 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No Q u e s t i o n s IVIarks C O B L 

16. Ca lcu la te the a r e a of the following land parcel and its s tandard 
error through the error propagation method and eva luate whether 
the measu remen ts a re within the to lerance limit (0 .56) . T h e land 
parcel is m e a s u r e d with the following results: a= 55 .12 ± 0 .05 m, 
b= 75 .32 ± 0.03 m, and h = 50 .55 ± 0.03. 

15 1 5 

• a 

b 


