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ZADA^A BR 1. 
Numeri~ka relativna orientacija so slikovni 

koordinati 
 

1.Dadeni (mereni)golemini: 
 

i1ξ i1η i2ξ i2η s 
0
ξ

0
η  

          i=1,2,3…n 
2.Barani golemini  

22121
,,,, ωϕϕκκ   

 
3.Matemati~ki model 
 3.1funkcionalen model 
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3.2 Stohasti~ki model 
 

    R=E 

 

3.3 ravenki na popravki 
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V=Ax + f   
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4.Normalni ravenki 
 

A
T 
Ah+ A

T 
l=0 

Nx + n = 0 

nNx 1−−=  

 
5.Ocenka na to~nost 

 fxAV +⋅=  

 
un
VV

T

−
⋅

±=σ 0
 

 Qk 1101 σσ ±=    

          Qk 2202 σσ ±=  

 Q
3301 σσϕ

±=    

          Q
4402 σσ ϕ

±=  

 Q
5502 σσ ω

±=  



ξ1ξ1ξ1ξ1 η1η1η1η1 ξ2ξ2ξ2ξ2 η2η2η2η2

1 0,089 -84,333 -103,335 -93,064

2 37,700 -86,292 -65,459 -93,072

3 20,476 -19,479 -84,468 -26,267

4 99,978 -1,129 -6,156 -3,990

5 1,286 4,311 -104,124 -3,437

6 102,394 -83,450 -0,418 -86,700

7 104,372 88,987 -5,205 84,633

8 -2,600 89,421 -109,946 80,201

C= 153,128 mm

ξ0=ξ0=ξ0=ξ0= -0,007 mm

η0=η0=η0=η0= 0,001 mm

ξ1ξ1ξ1ξ1 η1η1η1η1 ξ2ξ2ξ2ξ2 η2η2η2η2

1 0,096 -84,334 -103,328 -93,065

2 37,707 -86,293 -65,452 -93,073

3 20,483 -19,480 -84,461 -26,268

4 99,985 -1,130 -6,149 -3,991

5 1,293 4,310 -104,117 -3,438

6 102,401 -83,451 -0,411 -86,701

7 104,379 88,986 -5,198 84,632

8 -2,593 89,420 -109,939 80,200

T
o
~
k
a S1 S2

T
o
~
k
a S1 S2

Zada~a 1.)

Da se odredat elementite na relativna orientacija na 

A.) Nezavisen stereopar ako se izmereni slikovnite koordinati na osum to~ki i 

da se izvr{i ocena na to~nost!

Dadeni elementi:
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-0,096 -103,328 -0,05287 -62,79858 209,68914 -8,731 [mm]

-37,707 -65,452 -21,24922 -39,78250 209,69886 -6,780

-20,483 -84,461 -2,60572 -14,48867 157,63409 -6,788

-99,985 -6,149 -0,73783 -0,16026 153,23202 -2,861

-1,293 -104,117 0,03639 -2,33761 153,20519 -7,748

-102,401 -0,411 -55,80603 -0,23271 202,21806 -3,250

-104,379 -5,198 60,65690 2,87287 199,90309 -4,354

2,593 -109,939 -1,51420 57,57998 195,13234 -9,220

-0,0007382 -0,0006931 -0,0000616 -0,0000856 -0,0004035

-0,0006931 -0,0007089 -0,0000573 -0,0000784 -0,0003972

-0,0000616 -0,0000573 -0,0001458 0,0000059 -0,0000352

-0,0000856 -0,0000784 0,0000059 -0,0001287 -0,0000512

-0,0004035 -0,0003972 -0,0000352 -0,0000512 -0,0002302

[rad]

1454,96745 0,008559 dk1

3781,13882 -0,041314 dk2

n= 95,27828 x= 0,008239 df1

392,29951 0,004414 df2

-9274,71185 0,022618 dw2

[o] ['] ['']

δκ1=δκ1=δκ1=δκ1= 0 29 25,44

δκ2=δκ2=δκ2=δκ2= -2 22 01,62

δφ1=δφ1=δφ1=δφ1= 0 28 19,38

δφ2=δφ2=δφ2=δφ2= 0 15 10,45

δω2=δω2=δω2=δω2= 1 17 45,32

0,002 [mm] 0,006 [mm[

-0,006

0,006 [o] ['] ['']

-0,004 mδκ1=δκ1=δκ1=δκ1= 0 00 34,75

-0,002 mδκ2=δκ2=δκ2=δκ2= 0 00 34,06

0,004 mδφ1=δφ1=δφ1=δφ1= 0 00 15,44

0,001 mδφ2=δφ2=δφ2=δφ2= 0 00 14,51

-0,001 mδω2=δω2=δω2=δω2= 0 00 19,41

V=

A= f=

Vrednosti na nepoznatite

Dobieni popravki Ocena na to~nosta:

Kreirawe na matricite A i f.

Re{enie:
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ZADA^A BR 2. 
 
1.Dadeni (mereni)golemini: 
 

i1ξ i1η i2ξ i2η s 0ξ 0η  
           i=1,2,3…n 

 

 

2. Barani golemini 
 

 by2 > bz2 > k2 > f2 > w2 

 

3. Matemati~ki model 
 
 3.1. Funkciski model 
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 3.2. Stohasti~ki model 

 

   P=E 

 

 3.3. Ravenki na popravki 
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V=Ax+f 
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3.4. Normalni ravenki 
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3.5. Ocena na to~nosta 
 

 fxAV +⋅=
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±=σ 0
 

 Qk 1101 σσ ±=   Qk 2202 σσ ±=  

 Q
3301 σσ ϕ

±=   Q
4402 σσ ϕ

±=  

 Q
5502 σσ ω

±=  

 

 

 

 

 

 

 

 

 

 

 



ξ1ξ1ξ1ξ1 η1η1η1η1 ξ2ξ2ξ2ξ2 η2η2η2η2

1 0,089 -84,333 -103,335 -93,064

2 37,700 -86,292 -65,459 -93,072

3 20,476 -19,479 -84,468 -26,267

4 99,978 -1,129 -6,156 -3,990

5 1,286 4,311 -104,124 -3,437

6 102,394 -83,450 -0,418 -86,700

7 104,372 88,987 -5,205 84,633

8 -2,600 89,421 -109,946 80,201

C= 153,128 mm

ξ0=ξ0=ξ0=ξ0= -0,007 mm

η0=η0=η0=η0= 0,001 mm

h= 279,369 mm

ξ1ξ1ξ1ξ1 η1η1η1η1 ξ2ξ2ξ2ξ2 η2η2η2η2

1 0,096 -84,334 -103,328 -93,065

2 37,707 -86,293 -65,452 -93,073

3 20,483 -19,480 -84,461 -26,268

4 99,985 -1,130 -6,149 -3,991

5 1,293 4,310 -104,117 -3,438

6 102,401 -83,451 -0,411 -86,701

7 104,379 88,986 -5,198 84,632

8 -2,593 89,420 -109,939 80,200

T
o
~
k
a S1 S2

T
o
~
k
a S1 S2

Zada~a 2.)

Da se odredat elementite na relativna orientacija na 

B.) Priklu~en stereopar ako se izmereni slikovnite koordinati na osum to~ki i 

da se izvr{i ocena na to~nost!

Dadeni elementi:
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ηηη

ξξξ
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0,54812 -0,33313 -103,32800 -62,79858 209,68914 8,731 [mm]

0,54812 -0,33315 -65,45200 -39,78250 209,69886 6,780

0,54812 -0,09403 -84,46100 -14,48867 157,63409 6,788

0,54812 -0,01429 -6,14900 -0,16026 153,23202 2,861

0,54812 -0,01231 -104,11700 -2,33761 153,20519 7,748

0,54812 -0,31035 -0,41100 -0,23271 202,21806 3,250

0,54812 0,30294 -5,19800 2,87287 199,90309 4,354

0,54812 0,28708 -109,93900 57,57998 195,13234 9,220

-27,77359 0,86037 -0,00943 0,00726 0,07855

0,86037 -5,37156 -0,00041 0,03017 -0,00331

-0,00943 -0,00041 -0,00006 0,00001 0,00001

0,00726 0,03017 0,00001 -0,00029 -0,00002

0,07855 -0,00331 0,00001 -0,00002 -0,00023

27,2592 1,696 δβΥ2δβΥ2δβΥ2δβΥ2 [mm]

-2,9846 -1,511 δβΖ2δβΖ2δβΖ2δβΖ2 [mm]

n= -3781,1388 x= 0,049708 δκ2δκ2δκ2δκ2 [rad]

-392,2995 0,003735 δφ2δφ2δφ2δφ2 [rad]

9274,7119 -0,022896 δω2δω2δω2δω2 [rad]

δβΥ2=δβΥ2=δβΥ2=δβΥ2= 1,696 mm

δβΖ2=δβΖ2=δβΖ2=δβΖ2= -1,511 mm

[o] ['] ['']

δκ2=δκ2=δκ2=δκ2= 2 50 52,94

δφ2=δφ2=δφ2=δφ2= 0 12 50,31

δω2=δω2=δω2=δω2= -1 18 42,72

VtV= 0,000195

-0,008 [mm] m0=0=0=0= 0,008 [mm]

0,010 mβΥ2=βΥ2=βΥ2=βΥ2= 0,042 [mm]

-0,002 mβΖ2=βΖ2=βΖ2=βΖ2= 0,019 [mm]

-0,002 [o] ['] ['']

0,004 mκ2=κ2=κ2=κ2= 0 00 13,03

-0,002 mφ2=φ2=φ2=φ2= 0 00 28,41

0,001 mω2=ω2=ω2=ω2= 0 00 25,31

-0,002

V=

A= f=

Vrednosti na nepoznatite

Dobieni popravki Ocena na to~nosta:

=− −1
N

Kreirawe na matricite A i f.

Re{enie:



ZADA^A BR 3. 
Relativna orientacija so modelski koordinati 

A.) Na nezavisen stereopar 
 

 
 
 

• Dadeni golemini: 

  
x

y

b

5n n          , .... 2, 1,i        )P h, y, (x, ≥=i
 

 
 
• Barani golemini 
  22121 ω ,, ,k ,k ϕϕ  

 
 
• Matemati~ki model 

- Funkcionalen model 
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- Stohasti~ki model 

  EP ≡  
 
 
- Ravenki na popravki 
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To~ka Py[mm] x[mm] y[mm] h[mm]

1 -28,25 57,58 -141,57 279,70

2 -24,95 55,17 21,79 279,42

3 -32,42 40,43 174,87 278,57

4 -26,28 179,10 166,52 278,53

5 -25,31 193,67 161,20 278,91

6 -19,15 192,30 -3,77 279,67

7 -18,93 197,76 -15,96 279,96

8 -22,37 206,29 -147,70 279,89

bx= 200,00 mm

Zada~a 3.)

Da se odredat elementite na relativna orientacija na nezavisen stereopar ako se 

izmereni modelskite koordinati i y-paralaksi i da se izvr{i ocena na to~nost!

Dadeni elementi:



-57,58 -142,42 -29,144 -72,086 351,356 -28,25 [mm]

-55,17 -144,83 4,302 11,294 281,119 -24,95

-40,43 -159,57 25,380 100,169 388,343 -32,42

-179,10 -20,90 107,075 12,495 378,084 -26,28

-193,67 -6,33 111,934 3,659 372,078 -25,31

-192,30 -7,70 -2,592 -0,104 279,721 -19,15

-197,76 -2,24 -11,274 -0,128 280,870 -18,93

-206,29 6,29 -108,861 3,319 357,832 -22,37

-0,000208 -0,000208 0,000020 0,000025 -0,000123

-0,000208 -0,000235 0,000024 0,000018 -0,000128

0,000020 0,000024 -0,000032 0,000008 0,000014

0,000025 0,000018 0,000008 -0,000075 0,000015

-0,000123 -0,000128 0,000014 0,000015 -0,000075

[rad]

25963,252 -0,013 κ1

13568,748 -0,054 κ2

n= -3055,559 x= 0,007 φ1

-1983,655 0,005 φ2

-67561,387 0,058 ω2

[o] ['] ['']

κ1=κ1=κ1=κ1= -0 44 20,09

κ2=κ2=κ2=κ2= -3 04 56,87

φ1=φ1=φ1=φ1= 0 24 53,76

φ2=φ2=φ2=φ2= 0 18 24,33

ω2=ω2=ω2=ω2= 3 20 00,64

0,000 [mm] VtV= 0,000079

0,001 mo= 0,005 [mm]

0,000 [o] ['] ['']

-0,006 mo= 0 00 18,44

0,006 mκ1=κ1=κ1=κ1= 0 00 15,25

-0,001 mκ2=κ2=κ2=κ2= 0 00 16,19

0,000 mφ1=φ1=φ1=φ1= 0 00 05,95

0,000 mφ2=φ2=φ2=φ2= 0 00 09,17

mω2=ω2=ω2=ω2= 0 00 09,15

V=

A= f=

Vrednosti na nepoznatite

Dobieni popravki Ocena na to~nosta:

Kreirawe na matricite A i f.

=− −1
N

Re{enie:



 

ZADA^A BR 4. 
Relativna orientacija so modelski koordinati 

B.) Na priklu~en stereopar 
 
 

• Dadeni golemini: 

  
x

iy

b

5n n          , .... 2, 1,i        )P h, y, (x, ≥=
 

 
 
• Barani golemini 

  222z2y2 ω , ,k ,b ,b ϕ  

 
 
• Matemati~ki model 

- Funkcionalen model 
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- Stohasti~ki model 
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- Ravenki na popravki 
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To~ka Py[mm] x[mm] y[mm] h[mm]

1 87,38 467,98 508,44 256,14

2 89,45 369,31 505,50 256,14

3 85,52 363,00 695,85 256,59

4 79,94 572,91 714,77 256,64

5 81,13 583,09 326,24 255,46

6 85,01 387,89 326,96 255,43

bx= 200,00 mm

Zada~a 4.)

Da se odredat elementite na relativna orientacija na priklu~en stereopar ako se 

izmereni modelskite koordinati i y-paralaksi i da se izvr{i ocena na to~nost!

Dadeni elementi:



1,000 1,985 267,980 -531,942 1265,398 -87,38 [mm]

1,000 1,974 169,310 -334,138 1253,759 -89,45

1,000 2,712 163,000 -442,042 2143,675 -85,52

1,000 2,785 372,910 -1038,594 2247,351 -79,94

1,000 1,277 383,090 -489,232 672,091 -81,13

1,000 1,280 187,890 -240,506 673,951 -85,01

-44,9966 43,9394 0,0670 0,0256 -0,0343

43,9394 -52,0273 -0,0373 -0,0120 0,0463

0,0670 -0,0373 -0,0002 -0,0001 0,0000

0,0256 -0,0120 -0,0001 0,0000 0,0000

-0,0343 0,0463 0,0000 0,0000 0,0000

-508,4 68,599

-1017,0 31,940

n= -129363,7 x= -0,017 κ2

257335,3 0,002 φ2

-697518,9 -0,031 ω2

δβδβδβδβy2222==== 68,599 mm

δβδβδβδβz2222==== 31,940 mm

[o] ['] ['']

κ2=κ2=κ2=κ2= -0 59 50,65

ϕ2=ϕ2=ϕ2=ϕ2= 0 06 09,87

ω2=ω2=ω2=ω2= -1 45 57,04

0,003 [mm] VtV= 0,000018

-0,003 mo= 0,002 [mm]

0,001

-0,001 mββββy2222==== 0,016 [mm]

-0,001 mββββz2222==== 0,017 [mm]

0,001 [o] ['] ['']

0,000 mκ1=κ1=κ1=κ1= 0 00 00,13

0,000 mϕ2=ϕ2=ϕ2=ϕ2= 0 00 00,06

mω2=ω2=ω2=ω2= 0 00 00,06

V=

A= f=

Vrednosti na nepoznatite

Dobieni popravki Ocena na to~nosta:

Kreirawe na matricite A i f.

=− −1
N

Re{enie:
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