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c n2 N3 x552 y282 X18 Y251 t0
c n3 N4 x712 y556 X125 Y549 t0
c n3 N4 x666 y626 X88 Y619 t0
c n3 N4 x620 y993 X237 Y965 t0
c n4 N0 x574 y987 X203 Y976 t0
c n4 N0 x703 y578 X134 Y569 t0

,  ' '  'c', 
.

.
.

. ,
, .

 PanoTools  2- .

 PanoTools - II

, ,
,

 (v),  (a, b, c), ,  (y,
p, r). .

 ( )  Adjust. 
 ( )  Adjust. 

 Use Script  Run Optimizer, ,  Browse, 
.  OK. 

 Optimizing Variables  '
....'.

.



.
 (Notepad . .)

.  -  ' ' ,
,  PTOptimizer. 

,
. ( .)

p f2 w3000 h1000 v360 u10 n"PSD_mask"

i f3 w768 h1024 y0 p0 r0 v90 a0.01 b0.01 c0.01 n"n0.jpg"
i f3 w768 h1024 y72 p1 r1 v=0 a=0 b=0 c=0 n"n1.jpg"
i f3 w768 h1024 y144 p2 r2 v=0 a=0 b=0 c=0 n"n2.jpg"
i f3 w768 h1024 y-144 p3 r3 v=0 a=0 b=0 c=0 n"n3.jpg"
i f3 w768 h1024 y-72 p4 r4 v=0 a=0 b=0 c=0 n"n4.jpg"

v v0 a0 b0 c0 y1 p1 r1 y2 p2 r2 y3 p3 r3 y4 p4 r4

c n0 N1 x683 y431 X97 Y423 t0
c n0 N1 x757 y526 X164 Y519 t0
c n0 N1 x595 y672 X23 Y671 t0
c n1 N2 x571 y175 X99 Y151 t0
........
........
*
# ==================================================
==================
# Output generated by Panorama Tools

# Warning: Number of Data Points is smaller than Number of Variables to fit.
170012 function evalutations
# number of calls to fcn has reached or exceeded 200*(n+1)

# Panorama description
# p f2 w3000 h1000 v360 n"PSD_mask"

# Parameters for Each Input Image:
# (*) - optimized (p) - preset

# Image No 0:
# Yaw: 0 deg (p) Pitch: 0 deg (p)
# Roll: 0 deg (p) HFov: 94.9408 deg (*)
# Polynomial Coefficients: a 0.038163 (*); b -0.097626 (*); c 0.051026 (*)
# Horizontal Shift: 0.000000 (p) Vertical Shift: 0.000000 (p)
# 4th polynomial coefficient: 1.00844
# Command for Panorama Creation:
o f3 r0 p0 y0 v94.9408 a0.038163 b-0.097626 c0.051026 u10 -buf

# Image No 1:
# Yaw: 72.8878 deg (*) Pitch: -0.269125 deg (*)
# Roll: -1.29281 deg (*) HFov: 94.9408 deg (*)
# Polynomial Coefficients: a 0.038163 (*); b -0.097626 (*); c 0.051026 (*)
# Horizontal Shift: 0.000000 (p) Vertical Shift: 0.000000 (p)
# 4th polynomial coefficient: 1.00844
# Command for Panorama Creation: 
o f3 r-1.29281 p-0.269125 y72.8878 v94.9408 a0.038163 b-0.097626 c0.051026 u10 +buf 
-buf

# Image No 3:



# Yaw: -142.274 deg (*) Pitch: 1.46563 deg (*)
# Roll: -1.07563 deg (*) HFov: 94.9408 deg (*)
# Polynomial Coefficients: a 0.038163 (*); b -0.097626 (*); c 0.051026 (*)
# Horizontal Shift: 0.000000 (p) Vertical Shift: 0.000000 (p)
# 4th polynomial coefficient: 1.00844
# Command for Panorama Creation:
o f3 r-1.07563 p1.46563 y-142.274 v94.9408 a0.038163 b-0.097626 c0.051026 u10 +buf 
-buf
........
........
# ==================================================
==================
# Control Points: Distance between desired and fitted Position (in Pixels)

# Control Point No 0: 0.283525
# Control Point No 1: 0.877102
# Control Point No 2: 1.00687
# Control Point No 3: 0.422522
# Control Point No 4: 0.88593
# Control Point No 5: 0.136403
# Control Point No 6: 0.264454
# Control Point No 7: 0.701406
# Control Point No 8: 1.51058
# Control Point No 9: 1.12872
# Control Point No 10: 0.660178
# Control Point No 11: 0.614276
# Control Point No 12: 0.886014
# Control Point No 13: 0.559441
# Control Point No 14: 0.130153

, , - 
:

 = 94.9408?,
 a = 0.038163, 
 b = -0.097626, 
 c = 0.051026 
 d = 1.00844.

 d ,
 (a + b + c + d = 1).
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. ,
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.

 1% 
. ,

, ,



.
.

, ,

. ,
,  a, b  c 
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 a, b  c.
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PanoTools  2-  ( ).
 Adjust, ,
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 PTStitcher. ,
, , ,

 PSD. .
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, ,
 Nikon CoolPix 950,  1999 .

,
 ( , )  (TIFF,

BMP, JPG).  3000  1000  - .
,
.

, ,
 PTPicker, PTGui

(  Enblend ) . ., ,
, ,

, , .
,  PanoTools, - 

.



 PanoTools - III

, ,  PanoTools 
, ,

- , . ,
, , 4, 

,
.

 3-  a, b  c, 
 3- ,

 (' - ') . ,
-  4- , ,

.
,

, .
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Peter Murphy  1999 :

http://www.culture.com.au/virtual/tutorials/calib.htm

.

 a, b, 
 Sigma 8 mm F4 EX  Canon Digital Rebel.

:

( )  ( ) ,
( ) ,
( )  ( ) ,

,
( )
( ) .

 ( )
,

.
,

. ,
Manfrotto 3205, 3D  Manfrotto 3025 

 Kaidan KiWi 900/950, 
 Canon.  18 ,

 20?. 
 3D 

 ' '
 3 

( ),  2 , . .

40?.  '  fish-eye' ,
8  Sigma  Canon Digital Rebel, 

.
.

 (2048  3012 )



 3012  3012 . ,
,  fish-eye' .

:

p f2 w4200 h3000 v260 u10 n"PSD_mask"

i f2 w3012 h3012 y0 p0 r0 v180 a0.01 b0.01 c0.01 n"n0.jpg"
i f2 w3012 h3012 y40 p1 r1 v=0 a=0 b=0 c=0 n"n1.jpg"
i f2 w3012 h3012 y80 p2 r2 v=0 a=0 b=0 c=0 n"n2.jpg"

v v0 a0 b0 c0 y1 p1 r1 y2 p2 r2

 ControlPoint 
. ,

 ( ) .
 n0-n2. ,

,  ControlPoint,  '!' 
, .

.
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,

), .
, . .

 6 
, .

.
. ,  6-

.  180? 
.

 a  c ,
.  b, 

,
(  b ,  b - 

), .
,

- ,  6-
- :

 = 178.224?,
 a = 0.010412, 
 b = -0.144489, 
 c = 0.018564 
 d = 1.115513.

, ,
?  2 

.
,  ' ' ,

.
 y, p  r.  3 ,

:

p f2 w4200 h3000 v260 u10 n"PSD_mask"

i f2 w3012 h3012 y0 p0 r0 v178.224 a0.010412 b-0.144489 c0.018564 n"n0.jpg"
i f2 w3012 h3012 y40 p1 r1 v=0 a=0 b=0 c=0 n"n1.jpg"
i f2 w3012 h3012 y80 p2 r2 v=0 a=0 b=0 c=0 n"n2.jpg"

v y1 p1 r1 y2 p2 r2 



,
 2- .

.

# ==================================================
==================
# Control Points: Distance between desired and fitted Position (in Pixels)

# Control Point No 0: 1.4356
# Control Point No 1: 1.43753
# Control Point No 2: 0.64574
# Control Point No 3: 0.644996
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- , . .  0,04-0,05%.
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,  Panorama Tools, 
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-  Correct > Radial Shift, 

Remap,  Fisheye hor.,  - PSphere:
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 PhotoVista.  ( ),

 (Disable warping). 

 ( , . .) ,
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, .

 (Correct + Remap) 
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Adjust. , .


