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@. Please retum question sheelswltn ansNcrs'

Ql. A. A verticalacrial photo has been laken over a flat terrain; it is required to be cofrected

iorn.t, i."ifv Uv *ing ground control po ints (CCl's) with I " order polynotrial model' If a total num ber

iil c-ip' "'.* "*a 
i" pcrforrn rhis oider oipolynomial model for geomctric coff€ction ofsatellite

imag" *itt tputiat ..rolution 0-6m Where, the X residurl and Y residual nreasured in pixels fbr the

GCPs are shown in the table below. Find:

l. The RMS error for cach CCP. O5%)
2. The total RMS error.

GCP No.
1 -0.441 0.388
2 0.451 -0.406
3 0.436 -0.503

B. List the advantages and disadvaolagcs ofthefmal imag;ng systems (l0yo)

Q2. A. .A surface has an average roughness of | 0 cm. Il-the surface is imagcd by a radar syslem operating

at a wavelengtb ol23 cm with a depress;on angle of45 degrees, would it be classed as a radar

smooth or a radar - rorigh surface? (17"1')

B. List factors that influence emissivity of an object? (8%)

Q3. A. Apply the direction fllter; East West component Kernelto the 7+7 digilal ;mage. (15'Z)

1 1 T 2 1 1 L

1 1 L 2 1 1 1

1 1 L 2 1 1 1

1 I I 2 L t 7

1 1 1, 2 L L 1

t- 1 1 2 1 1 L

1 1 L ? t t 1

Raw data

B.GPR has been used io detect pipes. Find the depth of pipes that detected at 46 ns in dry sand

(Et = 4)?.(r0o )

Continued

.T -2 -l-

2 2

-l- -2 -1

East - West component Kernel

l



Q,r. An rso-dataunsup:,ll::g,:ri::ii:"-:"J";fitilJ:.tfl::ff\3[l"'r,?:;::,':[:i::!;:-"
proper and elricient sarll: :::i9:lH;;;r,".i'*i, *". i.pri.ented. rhe reference dita and

:i"11:;::iT:"i,#:H[$ ill'::";;i#;,i* ii.,.o.. ,""i'-,"r *r,i"h used ro produce

ifri-rr..urv info..*ion;hown in the follot\ing table (25r/o)

l. Comp0te the overall accumcy?

2, Compute the Producers'and user'accuracy?

3. Compulc of Krur Coeflicient?

Q5.A. A multispectral image requ;rcd to be
'I hree traing set wcre collected lor BAND l

classificd according to minimum distance

& BAND 2 as shown in following tables:

to mean classifier.
(ls%)

Tfaininc set I (ClassA) Brieblness values

Band I Bi. ll8. 140

Band 2 I19. 122. ll0
Trainin'- scr 2 (Class B) Brishtness values

Bandl 84.90, 8n

Band 2 99,100, r l0
Trainins set3 (Class C) Brishtness value s

Bancll 39.44.60
Band 2 16,ll, l0

Pixel 1 Brishtness value

Band 1 100

Band 2 r42
Pixel2 Brightners value

Band 1 55

Eand 2 118

l. Calculatc Mean vector for each Traioing set

2. Find for which class should a Pixel I b€ assigned?

3. Find for which class should a Pixcl 2 be assigned?

B. Forthe figure below, assume the following data(in meters) are available: X,4=2851 28'

Y 4=299.40. R,4 =2000.00, XB=3898.72, ya=2870 15, Ra:I500.00. Compuie thc X and Y

coordinates ofpoint P. (107o)

Reference Dataclassification
DeciduousClassified Data
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Answer
Q1.A

I ) lltBlDJt.lor fof GCP I

r ^---- .,

Rtlts error = lXRi' + I:R!'

r - ---
RytS errot = lXRr' + l'R1'

= n0.1944 'i- 0.1505

= 0.5872 Pirel

The R\lS elror lbL GCPI

r---:---- .
AM-S erro, = lXRl- + YR1'\

=r0.20:r4+0.I648

= ).6067 Pixel

The R\lS eror lbr aiCP3

r ---:----- .
R.US,.r ror' = l.YR,' + )'Ar'\

= !'T:leodJ-07330

= 0.6655 Pirel

l) lhe roril R\lS eror

i,_
tnaa

R. = l; i(-0..1.41), + (0.4s1)'? + (0.436)'?1

Atrts erro, = ,,F-o++if + (o 38LJ)z

6,,\/5 |rro, = ,iltl45t)t + t-u.+0t,)r

RMS errLir = !/(0.436)'? + (-0.503)r



i to.re++ + o.zo34 + o.leool

t1

= l: to.5B78l

= 0.4426 pixel.

l"
n.. = l1T vn,'
' ln/-/

.l i=1

-- 0.4352 pixel

r = JAA4z6yT AAW
= vt:8sz
= 0.6206 pixel

5 t{0.:ss)'+ (*0.406)2 + (-o.so3)'z]

l0.1s0s + 0.1648 + 0.25301

= f| ro.surrt

T-,lR^2+Rr2



Q1. B

),! l\lnnrgt d ti\.,ttrr: irrr,gi,! 1.rr/.)/ri rri'.
I l Thel i|l. firiri\e. I i .i fc\(il|rrg rrldrrliul 

'i.lnilieJ 
['] rlt. ,-._il.nr'

:) lhc! o!er.rt! iil rD(i rrirn i.' llt.t Jo nnl .l.!'tlderll orr :tt .)r )lirt
rltiulll!l:tlro!1.

t r, | 1 | i t t, htt kh d t t kt !t'.
I) I' rlrr' uce'rl t'.r r,:,rsonrl,ir 3.'..rl lirililitr ccnainol. ,hre n' :.:tn!rng to tf{ rrrd

ll tlle lrtleqrletrlrou nl Pltiue lri\es I lllllll!\l lar:lrll lea3lti. !'1rlile'i ill lrnl
.riliirliijrr. nld rtrl dre,r:ilirrrrl telletteil !ol.r ri!Lrlrdr. i' u.'rJ r., l'r.\hr.e r!rc

llallue

Q2.A

L\iIg equ.ljor fofridar srrloth

),

- 25 sin y

Z-l.rr
H s:=-: :== sjrr45' = 0;07

2:a cnl
- 77 .67 ,'

H < I.3 aDr rTlai - sn.oath surfac?

L;srnc eqrnilor lbr rada| rouell

).

- 4..1 siD r
23 tn'

23.rr

H > 7.4 cn1 radat - '.l\lh stufece

Thn! Ihe surlice rr rrd:r snrooth ifH ls less rh:rl I :i qlr r:td lhe sLullce is

rrdrr'- nms| if H is grealer tlnn I I cm B.canse rlre sn ace rcugboess ri l0
cln ll wonlJ appear :Jlghr or thc rid ilrage rurl be classeil as a r:rdar - rc, glr

BLrt lbr tLi! !\ilenr lif rolrqhDc!\ !.lues bet\reen I I cnt ld l.:l cdr iu
ilrte nedinre clel to e lionld be ilsslened. It arrl be seel lioln abi)\'e equ,rlioLti

tliI iiy. ir|esrrg0ti[g tire sin]e iud:r.e uru)g dilt.fe i lvai,elengllri ld

depre:sior rgles. rlle \iglranrres obl.ired nv 
^]Lir\ 

nr rou:lness ro be

d.teirlrired qnrre.c.|uteh



02.B

I (o|.r -<!:kc| ci.loreJ.-.l)lects ate ll\lttll\'lrgtler lllorlrer' arlJ elllrflef( lr e

the| hi\.'. hrilllat elrtlri'.lt\') ttal) lillitel 
'rtloreJ 

ilrlelli \\hl'h lel]ri to

r.eilect r::L,re ri the uic(lenl .'ti!'r 1r\

l. irntilc. rou!lxles:_llla lreiler the tllfi.ce rolrtiurii 'llo 'hie'l 
t!'lill\e l'

the ;i.le ti tlle irtci,:lellt \!a\elt'llatli- the sre'ler llr' lulli'! ileil rri llle
,rlt.'ct rtll ptrt.'rttill 1ol iltrolPlrou rlld te'elDr:iiql oftltt'rr'1\-

l. \l|.i:truq' .iitrre l-th! 1rr,rrt rLtt,i;ltlLc illl (lblEal ccrlllirlll\- lljr glc:llel ll'
rbilitl to iitrso:L:tlerga tnd bE.ollic I ',:.'.'il ertlitt"r' l\'tt :'"il |:rrliclel ll:rr'"

:r hlgh euis'nitl sintllal lo rlrler

1 { orllrtclic'rr-llie deqM of soil call]Pll!ltt'rl tttrl el.l..'tl crrritttvtlr '

:. tiel(l-i !"!irrl.the ertri'"irrt}' ol'e snIsj. ifili lllai)'1lle(l r'r rllr i! \elv ltl!|
re!r)ltttirn) lherlrlill :alllorlleltr \ti11 hllle tl ililterell rlri'rir'itr lhut il! etllir<

lr.i ctorYti 1ie\!ell tl5irl!l ir !-.ratr\e slxlral rl:t'lrrliltl rrJI'rueler'

{,. \\'a\clcrr3lll-lhe err:rrsivitr' .'l illi rlri!'al Ii gettclrrlll t"rt'rri:rrerl tr fe

lrllelerllltli Jepellile:tt for erfitq-'le \lrile tlte *tllrrrrtt! rri rtn ohiect i'
olisl cr \ldefeJ la lre cot<r3rrl llu'i-lllholn lh3 i3 -1J lint) tallilt ir.

dl]rr!i\!1\'l)I llj!'ij _: llr}) le!loll llla\ be !tlili'lan''
l. \l!\'i ! lugle-tl:c euir>ir-it] .i.rl ..i)iecf cil1r \'.r') llili1 \ellrti \re\\ilr':

a tlc



o3.A

fi?, LZ -

2, u3 -

-t (1) + (-2)(1) + (-ix1) + 2(1) + 4(1) +

+ (-2)(1) + (-1)(1) = 0

(1) + (-2)(1) + (-1X2) + (2)(1) + 4(1)

+ (-2)(t) + (-1)(2) = o

2 (1) +

2(2)

(- 1)(1)

-1)(1)R -1 'T- +(

R2,ca = -1(1) + (-2)(2) + (-1X1) + (2)(1) + 4(2) + 2(1) + (-1)(1)

+ (-2)(2) + (-1)(1) = 0

fi2,c5 = -112; + (-2)(1) + (-1)(1) + (2)(2) +',}(1) + 2(1) + (-1x2)

+ (-2x1) + (-1)(1) = 0

Arxl so ou. colllil]tle lhe rest elelDer]ls of vilrdo\Y

Oulpnt irnage

03.B

Answea:

D = (5.9 x 46) / sart (a)

D = 135.7 in

iherefore rhe oblect is about 11 ft underground

0 0 0 0 0

0 0 U 0 0 U

U 0 0 U 0 0

0 0 0 U 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0 0

t) 0 (-) 0 0



Q4.

1) orernll lccuracy = (6:rslr35-90)..''14 = -rlli i-r:l = ?-1 yo

2l Producers accuracY

Grcss=65/75=47"/"

wheat = 81/103= 79Yo

oeciduotis = 85/11s= 7470

Conitet = 9A/ 147=64%

GGss = 651 113 = 57%

Wheat =81/100= 81%

Deciduous= 85/ 115= 74 %

Conife.= 90/104= 37%

Reference Data

€."--Twh""t 
-To""ia;i,l,"ili*ii"''-

RoN
clatrification

clasrified oata
65 4 22 24 115

5 8 100
6 81

0 1L 85 115

7 3 90 101

75 103 115 141 {l.l



.3) C orlpllle oiK::r a,.1ei1'lcle!l

.. lN :: , t, - I' ,1,- r+,1/hn,,- - lLr\' !: .r,'.,)1

!t. =fts+u1 + tJ5 + gtlJ = 321
/r"

) ,,..-, = (115.751 r llurl'103) + (l t5' I l5) | (10{ ' 14 t) =4611i't

. tl t1 ..tll) lhtll l/A,,, = /l(.t: lr - th,ntll

,iii, > 75'/! .!tIon-r; agreenrnt(llc.!rar.v)t,t,l/rc'l al{r_silitlrf ion

Dr(rp {nd thc afttlnai r(fr(t\cx infartt\lrtl.D1

75%>(rrr >401r
I Qi- to lj,tatl a grcelxaria((acl{rllc-1')/rcflt'rftl aill_ssifi'{r'1l,']

DldI ard thd grolltl, .c/fr n. L' inf orn.l aidn

ir,,,r < .10 ,)ii

/oor ll1rarcrncnt(.lcfurrtcv)ltahrr.'n .ldaJit irdf ti)n

lltlll) (n{, t,lc Ilfr1]n, r'ctrfn!c infrtrl{lii)n



Q5..A

Training set L

Mean vector bandl : (13 5 + L38+ fa0\/3= 137 '5

banqz=J.z'5'o

Training set2

Bandl = 87 3

Ba nd2= 103

Training set3

Bandl =47
Ba nd2 = 33

Euclidean Spectral distance for pixel 1 with Training set 1

|,

D=.\ l,/ .-l

-r2 , ',- ";; r,)
= squrt ( 1{J0-LJ/.b} +{ r4l-.lzJ.oJ =4r.o
Euclidean Spectral distance for pixel l with T.aining set2

-A1

Euclidean Spectral dista:rce for pixel 1 with Training set3

Therefore Pixel 1 is assigned to class B

FOR PIXEL 2 with training set 1

(5 5,118 )

D=82.7

With traning set 2

with traning set 3

Therefore pixel 2 assigned to class B also



= 27 7 5.\t18 n

s-r(0.851590816) = 31.rj1488075' = = 310 36'5?.6

ssible solutiols tbr P rre

2851.28+ 2000.00sin(22', l0' 05.6' + 310 36'53.6')

2851.28 + 2000.00 sin(530 'i6' 58.12 )

2851.28 * 2 000.00 sin(5 3.7 83')

= 2851.28 + 2000.00 x 0.80678504

Xpr = 2851.28 + 1613.570081 = 446'1 85 tn

2g9.40 + 2000.00 cos(220 10'05.6" + 31" 3ti' 53.6 )

299.40 + 2000.00 cos(53' 46'58.\2 )

299.4A + 2 000.0 0 cos(5 3.7 830 )

= 2i9.40 + 2000.00 x 0.590845071

299.40+ 1181.690143 = 1481.09 rli

berAB = 22.1682077'3'= 22o 10 05 6

Q87 0.r5 - 2qe.+0)t

q4BJ: -r (2000.00)r - { IJou.00)

2x2775.948 x 20 00.0 0

I0'05.6'-31',36'53.6 )

26 4S.0')

IJ7

Q5B
The length lnd azinltlth of -'18 are

3 898.7 2 - 28 51,28

2570.15 - 299.40

- 2 85 L2 u)r +

2000.0 0 sin( 2 20

2 000.00 sin(-9'

ton beartng AB =

(3898,72

2851.28 +

2851.28 +

dist ,48 =

Ard ,1 rs

A = COS ^

tr_

^P2 -

^P2 -



Xpz = 2851.28 + 2000.00 sin(-9.446 6666660)

Xpz = 2851.28 + 2000.00 x(-0.164729458) = 2851.2a - 329'2549163

Xpz = 2523.42]. nt

yp2 = 299.4A + 2000.00 cos(220 10'05.6" - 31., 36 53.6")

Ypz = 299.40 + 2000.00 cos(-go 26' 48.0 )
Ypz = 299.40 + 2000.00 cos(-9.44 6666666')

Xpz = 299.40 +2000.00 x(-0.986438807) = 2851.28 - 1972.877615

Xpz = 2772'28 nt


