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ก า ร ห า ค ่า พ า ร า ม ิเต อ ร ์ข อ ง แ บ บ จ ำ ล อ ง เล น ส ์ต า ป ล า แ ต ่ล ะ ภ า พ

( * F in d  Image P a r a m e t e r * )
O f f [ G e n e r a l  ะ : " s p e l l " ]
O f f [ G e n e r a l : ะ"รp e l l l " ]

( * Import 1 s t  Approximation* )
Xo = Imp_Xo;
(★ Import Img Coor*)
Lb= Left lmp* 3.4*  10”3;
(★ Import GCP*)
GCPimp = GCPimp;
(★ Import QLb*)
QLb= DiagonalMatrix[QLb] ;
( * R o t a t i o n  M a t r i x * )  

m l l = C o s [ p h i ] * C o s [ k a p p a ] ;
m l 2 = s i n [ o m e g a ] * s i n [ p h i ] * C o s [ k a p p a ] + C o s [ o m e g a ] * s i n [ k a p p a ] ; 
m l 3 = - C o s [ o m e g a ] * s i n [ p h i ] * C o s [ k a p p a ] + s i n [ o m e g a ] * s i n [ k a p p a ] ; 
m 2 1 = - C o s [ p h i ] * s i n [ k a p p a ] ;
m 2 2 = - s i n [ o m e g a ] * s i n [ p h i ] * s i n [ k a p p a ] + C o s [ o m e g a ] * C o s [ k a p p a ] ;
m 2 3 = C o s [ o m e g a ] * s i n [ p h i ] * s i n [ k a p p a ] + s i n [ o m e g a ] * C o s [ k a p p a ] ;
m 3 1 = s i n [ p h i ] ;
m 3 2 = - s i n [ o m e g a ] * C o s [ p h i ] ;
m 3 3 = C o s [ o m e g a ] * C o s [ p h i ] ;

(*Obj Coor t o  Camera Coor*)
Xc=m ll* (Xg-XO)+ml2*(Yg-YO)+m l3*(Zg-ZO);
Y C=m21 * (Xg-XO)+m22*(Yg-YO)+m23*(Zg-ZO);
Z C=m31 * (Xg-XO)+m32*(Yg-YO)+m33*(Zg-ZO);

(★ Lens D is to r t io n * )  
xm= XV- xh; 
ym= y v -  yh;
r  = \ f  xm2 + ym2 ;
d rx  = xm* (kO + k l  * r 2 + k2 * r 4) ; 
d ry  = ym* (ko + k l  * r 2 + k2 * r 4) ; 
d tx  = p l  * (r 2 + 2 * xm2) + 2 * p2 * xm* ym; 
d t y  = p2 * ( r 2 + 2 * ym2) + 2 * p l  * xm* ym;
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(*Fish-Eye Model*)

+ xh + d rx  + d tx ;

y i =
90*2*R
91.5*7T * A r c T a n [ ^ p ^

+ yh + d ry  + d ty ;

( ^ D e f i n e  P a r a m e t e r * )
Xa= {R, xh ,  yh ,  xo ,  YO, zo ,  omega, p h i ,  k ap p a ,  kO, k l , k 2 , p i , p 2 }; 
p t = L e n g t h [ L b / 2 ] ;
P = I n v e r s e [ Q L b ] ;
LbPara=Lb;

( * D e f in e  A l l  E q u a t i o n * )
F o r [ i = l , i « p t , i + + ,

F x S t a r t [2 ± — 1 ] = R e p l a c e A l l [ x i , { X g - > G C P i m p [[3  ±—2 ] ] , Yg->GCPimp[ [ 3 i -
1 ] ] , Zg->GCPimp[ [ 3 i ] ] , x v - > L b P a r a [ [2  i  — 1 ] ] , y v - > L b P a r a [ [ 2 i ] ] } ] ;

F x S t a r t [ 2 i ] = R e p l a c e A l l [ y i , { X g - > G C P i m p [[3  i —2 ] ] , Yg->GCPimp[[3  ± —
1 ] ] , Zg->GCPimp[ [ 3 i ] ] , x v - > L b P a r a [ [ 2 1 —1 ] ] , y v - > L b P a r a [ [ 2 i ] ] } ] ;

]
A F x S t a r t = A r r a y [ F x S t a r t , 2 * p t ] ;

(* F in d  J a c o b i a n  M a t r i x  A*)
J a c o b i a n $ [ f _ L i s t , v a r _ L i s t ] ะ = O u t e r [ D , f , v a r ]
J = J a c o b i a n $ [ A F x S t a r t , X a ] ;

(* F in d  P a r a m e t e r  o f  F i s h - E y e  Image*)
F o r [ i t e r = l , i t e r « 3 , i t e r + + ,

r e p l a c e R u l e = T h r e a d [ R u l e [ X a , X o ]  ] ;
F x O = R e p l a c e A l l [ A F x S t a r t , r e p l a c e R u l e ] ;
A = R e p l a c e A l l [J , r e p l a c e R u l e ] ;
ร ร ุร ่ท  ร ะ : น , .  P.A,
U $ = T r a n s p o s e [ A ] . P .L ;
X $ = - I n v e r s e [ N $ ] .บ$;
V=A.X$+L;
Xo=Xo+X$;
Q x = I n v e r s e [ N $ ] A ( 1 / 2 ) ;
LbPara=LbPara+V;
P r i n t [ " I t e r a t i o n

", i t e r ,  ................................................................................................."] ;
P r i n t  [ ' SD= ะ : ร ;
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ก า ร ห า ค ่า เศ ษ เห ล ือ ข อ ง พ ิก ัด ภ า พ ข อ ง จ ด ต ร ว จ ส อ บ

( * s i n g l e  Image R e s e c t i o n * )
O f f [ G e n e r a l  : ะ" s p e l l " ]
O f f [ G e n e r a l : ะ" s p e l l l " ]

(* I m p o r t  P a r a m e t e r * )
Xa_Imp=Xa_Imp;
( * I m p o r t  Check P o i n t * )

CHK_Imp=CHK_Imp;
(* Im p o r t  Chk_xi*)

C h k _ x i = C h k _ x i ;
( * R o t a t i o n  M a t r i x * )  

m l l = C o s [ p h i ] * C o s [ k a p p a ] ;
m l 2 = s in [ o m e g a ]  * s i n [ p h i ] * C o s [ k a p p a ] + C O S [ o m e g a ] * s i n [ k a p p a ] ; 
m l 3 = - C o s [ o m e g a ] * s i n [ p h i ] * C o s [ k a p p a ] + s i n [ o m e g a ] * s i n [ k a p p a ] ; 
m 2 1 = - C o s [ p h i ] * s i n [ k a p p a ] ;
m 2 2 = - s i n [ o m e g a ] * s i n [ p h i ] * s i n [ k a p p a ] + C o s [ o m e g a ] * C o s [ k a p p a ] ;
m 2 3 = C o s [ o m e g a ] * s i n [ p h i ] * s i n [ k a p p a ] + s i n [ o m e g a ] * C o s [ k a p p a ] ;
m 3 1 = s i n [ p h i ] ;
m 3 2 = - s i n [ o m e g a ] * C o s [ p h i ]  ;
m 3 3 = C o s [ o m e g a ] * C o s [ p h i ] ;

(*Obj Coor t o  Camera Coor*)
X c=m ll* (Xg-XO)+ml2*(Yg-YO)+m l3*(Zg-ZO);
Yc=m21*(Xg-XO)+m22*(Yg-YO)+m23*(Zg-ZO);
Zc=m31*(Xg-XO)+m32*(Yg-YO)+m33*(Zg-ZO);

(★ Lens D is to r t io n * )  
xm = XV- xh; 
ym= y v -  yh;
r  = \ f  xm2 + ym2 ;
d rx  = xm* (kO + k l  * r 2 + k2 * r 4) ; 
d ry  = ym* ( kO + k l  * r 2 + k2 * r 4) ; 
d tx  = p i  * ( r 2 + 2 * xm2) + 2 * p2 * xm* ym; 
d t y  = p2 * ( r 2 + 2 * ym2) + 2 * p i  * xm* ym;



(*Fish-Eye Model*)

x i  =
เ ^ เ ^  *ArcTan [ ^  Xĉ Yc2 ]

+ xh + drx + dtx;

y i =
* ArcTan f ^  Xc2+Yc2 I 91.5*7T L Zc J + yh + d ry  + d ty ;

Xa= {R, x h ,  y h , x o ,  YO, zo ,  omega, p h i ,  k a p p a ,  kO, k l ,  k 2 , p i ,  p 2 } ; 
p t= L en g th [C H K _Im p] / 3 ;
A c h k i = A r r a y [ c h k i , 2 * p t ] ;

(* D e f in e  A l l  E q u a t i o n * )
F o r [ i = l , i « p t , i + + ,

F x S t a r t [ 2 i - l ] = R e p l a c e A l l [ F x i , {Xg^CHK_Imp[ [ 3 ±—2 ] ]  , Yg- 
>CHK_Imp[ [ 3 ±—1 ] ] , Z g -> C H K _ Im p [[3 i ] ] , x i ^ A c h k i [ [ 2 i -
1] ] , yi->Achki [ [21 ] ] } ] ;

F x S t a r t [ 2 i ] = R e p l a c e A l l [F y i , {Xg->CHK_Imp[[3  i  — 2 ] ] ,  Yg- 
>CHK__Imp[ [ 3 i - l ] ] , Zg->CHK_Imp[ [ 3 i ]] , x i ^ A c h k i [ [ 2 ± —
1] ] , y i - » A c h k i [  [21] ] }] ;

]
A F x S t a r t = A r r a y [ F x S t a r t , 2 * p t ] ;

r e p l a c e R u l e = T h r e a d [ R u l e [ X a , X a _ I m p ] ] ;
F x = R e p l a c e A l l [ A F x S t a r t ,  r e p l a c e R u l e ]  ;

s o l $ = S o l v e [ {Fx [ [2± — 1 ] ] = 0, Fx [ [ 2 i  ] ] ==0}, { x i , y i  } ] ; 
x i _ F i s h E y e [2 ± — 1 ] = R e p l a c e A l l [ x i , s o l $ ] ;  
x i _ F i s h E y e [ 2 i ] = R e p l a c e A l l [ y i , s o l $ ] ;
]

A x i _ F i s h E y e = A r r a y [ x i _ F i s h E y e , 2 * p t ] ;
x i _ R e s i d u a l = C h k _ x i - A x i _ F i s h E y e ;

P r i n t [ " R e s e c s i o n  R e s i d u a l =  " , x i  R e s i d u a l ] ;
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ก า ร ค ำ น ว ณ พ ิก ัด ว ัต ล ุข อ ง ค ู่ภ า พ

(Two Photo Intersection)

(*Two P h o to  I n t e r s e c t i o n * )
O f f [ G e n e r a l  ะ ะ" s p e l l " ]
O f f [ G e n e r a l  ะ ะ" s p e l l l " ]

(★ Import Parameter*)
P a raL e f t  = P araLef t ;
P a r a R i g h t ะ ParaRight ;
(*Import  Observation*)
ฆวL e f t  = Left lmp* 3 .4*  1CT3;
LbRight = Righ t  Imp * 3.4  * 1CT3 ;
(* Import  QLb*)
QLb = D iagona lM atr ix [QLb] ;
(★ Import Xo*)
Xo = Imp_Xo;
(★ Import Check Po in t  (Xg,Yg,Zg)*)
GCPimp - GCPimp;
( * R o t a t i o n  M a t r i x * )  

m l l = C o s [ p h i ] * C o s [ k a p p a ] ;
m l 2 = s i n [ o m e g a ] * s i n [ p h i ] * C o s [ k a p p a ] + C o s [ o m e g a ] * s i n [ k a p p a ] ; 
m l 3 = - C o s [ o m e g a ] * s i n [ p h i ] * C o s [k a p p a ] + s i n [ o m e g a ] * s i n [k a p p a ] ; 
m 2 1 = - C o s [ p h i ] * s i n [ k a p p a ] ;
m 2 2 = - s i n [ o m e g a ] * s i n [ p h i ] * s i n [ k a p p a ] + C o s [ o m e g a ] * C o s [ k a p p a ] ;
m 2 3 = C o s [ o m e g a ] * s i n [ p h i ] * S i n [ k a p p a ] + s i n [ o m e g a ] * C o s [ k a p p a ] ;
m 3 1 = s i n [ p h i ] ;
m 3 2 = - s i n [ o m e g a ] * C o ร [ p h i ] ;
m 3 3 = C o s [ o m e g a ] * C o s [ p h i ] ;

(*Obj Coor t o  Camera Coor*)
Xc=m ll* (Xg-XO)+ml2*(Yg-YO)+m l3*(Zg-ZO);
Y C=m21 * (Xg-XO)+m22*(Yg-YO)+m23*(Zg-ZO);
Zc=m31*(Xg-XO)+m32*(Yg-YO)+m33*(Zg-ZO);

(★ Lens D is to r t io n * )  
xm= XV- xh; 
ym ะ: y v -  yh;
r  = \/~ xm2 + ym2 ;
d rx  = xm* (kO + k l  * r 2 + k2 * r 4) ; 
d ry  = ym* (kO + k l  * r 2 + k2 * r 4) ; 
d t x  = p i  * ( r 2 + 2 * xm2 ) + 2 * p2 * xm * ym; 
d t y  = p2 * ( r 2 + 2 * ym2) + 2 * p i  * xm* ym;
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(*Fish-Eye Model*)

JQ*|*R * ArcTan f ^  91.5*;r L Zc + xh + d rx  + d tx ;

y i  =
90*2*R
91.5*7T * ArcTan [ ^  Xĉ +Yc2

+ yh + d ry  + d ty ;

(* D e f in e  P a r a m e t e r * )
P a r a =  {R, xh ,  yh ,  x o , Y0, z o , omega, p h i , k ap p a ,  kO, k l , k 2 , p i , p2 } ; 
p t = L e n g t h [ L b L e f t / 2 ] ;
P = I n v e r s e [ Q L b ] ;
(* D e f in e  Check  P o i n t ( X g , Y g , Z g ) *)

X a = A r r a y [ C H K ,3 * p t ] ;
(* D e f in e  A l l  E q u a t i o n * )

F o r [ i = l , i « p t , i + + ,
F x S t a r t [ 4 i - 3 ]  = R e p l a c e A l l  [ x i ,  {Xg-*Xa [ 13±—2] ] , Yg->Xa [ [3± —

1] ] , Zg-*Xa [ [ 3 i ]  ] , x v - > L b L e f t  [ [2± — 1 ] ] , y v -  
> L b L e f t [ [ 2 i ] ] , T h r e a d [ R u l e [ P a r a , P a r a L e f t ] ] } ] ;

F x S t a r t [ 4 i - 2 ] = R e p l a c e A l l [ y i , {Xg->Xa[ [ 3 ±—2 ] ] , Yg->Xa[[31  — 1 ] ] ,Z g -  
>Xa[ [ 3 1 ] ] , x v - > L b L e f t [ [ 2 1 —1 ] ] , y v -  
> L b L e f t [ [ 2 1 ] ] , T h r e a d [ R u l e [P a r a , P a r a L e f t ] ] } ] ;

F x S t a r t [41 — 1 ] = R e p l a c e A l l [ x i , {Xg->Xa[ [ 3 1 —2 ] ] , Yg->Xa[[31  — 1 ] ] , Zg- 
>Xa[ [ 3 1 ] ] , x v - > L b R i g h t [ [ 2 1 —1 ] ] , y v -  
> L b R i g h t [ [ 2 1 ] ] , T h r e a d [ R u l e [ P a r a , P a r a R i g h t ] ] } ] ;

F x S t a r t [ 4 i ] = R e p l a c e A l l [ y i , [X g^X a[ [ 3 1 —2 ] ] , Y g->Xa[[31  — 1 ] ] , Z g -  
>Xa[ [ 3 1 ] ] , x v - > L b R i g h t [ [ 2 1 —1 ] ] , y v -  
> L b R i g h t [ [ 2 1 ] ] , T h r e a d [ R u l e [ P a r a , P a r a R i g h t ] ] } ] ;

L b $ [4 i - 3 ] = L b L e f t [ [ 2 i - l ] ] ;
L b $ [41—2 ] = L b L e f t [ [ 2 1 ] ] ;
L b $ [41—1 ] = L b R i g h t [ [ 2 i - l ] ] ;
L b $ [ 4 1 ] = L b R i g h t [ [ 2 i ] ] ;

J
A F x S t a r t = A r r a y [ F x S t a r t , 4 * p t ] ;
A L b $ = A r r a y [ L b $ , 4 * p t ] ;

(* F in d  J a c o b i a n  M a t r i x  A*)
J a c o b i a n $ [ f _ L i s t , v a r _ L i s t ] ะ = O u t e r [ D , f , v a r ]
J = J a c o b i a n $ [ A F x S t a r t , X a ] ;

(* F in d  O b j e c t  C o o r d i n a t e  o f  Check P o i n t * )
F o r [ i t e r = l , i t e r < 3 , i t e r + + ,

r e p l a c e R u l e = T h r e a d [ R u l e [ X a , X o ] ] ;
F x O = R e p l a c e A l l [ A F x S t a r t , r e p l a c e R u l e ] ;
A = R e p l a c e A l l [J , r e p l a c e R u l e ] ;
L=FxO-ALb$;
N $ = T r a n s p o s e [ A ] . P.A;
U $ = T r a n s p o s e [ A ] . P . L ;



X $ = - I n v e r s e [ N $ ] .บ$; 
V=A.X$+L;
Xo=Xo+X$;
Q x = I n v e r s e [ N $ ] A ( 1 / 2 ) ;  
ALb $ =ALb $ + v ;
P r i n t [ " I t e r a t i o n

" , i t e r , " .........................................
P r i n t [ " X a =  " , X o ] ;  
P r i n t [ " S D =  " , Q x ] ;
] ;

X_Residual=GCPimp-Xo;
P r i n t [ " I n t e r s e c t i o n  R e s i d u a l =  " ,X  R e s i d u a l ] ;



ภาคผนวก ข
ค ่าพ ิก ัดว ัตล ุของเป ้าจากกล ้องป ระม วลผลรวม  TC R  405
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ค ่าพ ิก ัด ว ัตถ ุของเป ้าจากส น าม ว ัดส อบ ใน ห ้องท ดลองซ ึ่งใช ้ใน กรณ ี 1-4

ID X Y Z CJx CTy CTz

1 10.026 8.757 10.001 0.78 0.82 1.48
2 10.028 9.161 9.996 0.91 0.87 1.57
3 10.027 9.558 9.999 0.86 0.90 1.63
4 10.017 9.958 9.995 0.92 0.96 1.73
5 10.009 10.366 9.993 0.84 0.80 1.60
6 10.006 10.763 9.991 1.02 0.98 1.76
7 10.003 11.156 9.990 0.86 0.90 1.63
8 10.370 8.757 10.205 0.89 0.85 1.53
9 10.366 9.160 10.203 0.91 0.95 1.71
10 10.363 9.549 10.198 0.92 0.96 1.75
11 10.362 9.956 10.202 0.82 0.78 1.40
12 10.358 10.351 10.200 0.85 0.81 1.46
13 10.358 10.749 10.204 0.83 0.87 1.57
14 10.376 11.130 10.211 0.85 0.81 1.62
15 10.711 8.748 10.410 0.84 0.88 1.60
16 10.711 9.148 10.412 0.81 0.77 1.39
17 10.706 9.546 10.416 0.96 0.92 1.82
18 10.703 9.952 10.408 0.97 1.01 1.82
19 10.699 10.347 10.402 0.92 0.88 1.75
20 10.704 10.737 10.406 0.91 0.87 1.57
21 10.720 11.133 10.420 0.88 0.92 1.67
22 11.055 8.745 10.617 0.77 0.81 1.46
23 11.055 9.139 10.608 0.78 0.74 1.48
24 11.044 9.541 10.609 0.98 1.02 1.84
25 11.050 9.943 10.614 1.02 0.98 1.94
26 11.046 10.338 10.613 0.97 0.93 1.67
27 11.041 10.727 10.613 0.87 0.91 1.65
28 11.041 11.124 10.612 0.79 0.75 1.35
29 11.401 8.735 10.82 0.91 0.95 1.73
30 11.4 9.134 10.819 0.92 0.88 1.58
31 11.395 9.536 10.817 0.98 1.02 1.84
32 11.398 9.936 10.822 0.78 1.01 1.82
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ID X Y Z CTx ü y CJz

33 11.398 10.348 10.823 0.71 0.99 1.35
34 11.385 10.715 10.819 0.88 0.92 1.66
35 11.398 11.114 10.829 0.89 0.85 1.69
36 11.743 8.728 11.023 0.86 0.90 1.62
37 11.744 9.132 11.023 1.01 0.97 1.92
38 11.741 9.529 11.024 1.02 0.98 1.76
39 11.739 9.931 11.023 0.96 0.92 1.82
40 11.734 10.327 11.022 0.78 0.82 1.48
41 11.732 10.708 11.024 0.88 0.84 1.67
42 11.742 11.107 11.032 0.87 0.91 1.65
43 12.09 8.725 11.226 1.02 0.98 1.76
44 12.087 9.127 11.223 0.97 1.01 1.82
45 12.083 9.53 11.223 0.91 0.87 1.73
46 12.087 9.928 11.227 0.86 0.82 1.63
47 12.08 10.329 11.224 1.01 0.97 1.75
48 12.083 10.705 11.228 0.83 0.87 1.58
49 12.097 11.1 11.237 0.80 0.84 1.51
50 10.876 10.166 10.512 0.87 0.83 1.65
51 11.23 10.153 10.722 0.88 0.84 1.67
52 11.222 9.746 10.715 1.02 0.98 1.76
53 10.877 9.757 10.511 0.97 0.93 1.84
54 10.543 10.547 10.313 0.92 0.96 1.73
55 11.547 10.531 10.915 0.97 0.93 1.84
56 11.563 9.375 10.918 0.87 0.91 1.65
57 10.534 9.388 10.307 0.87 0.83 1.65
58 10.169 10.946 10.089 0.80 0.84 1.52
59 11.9 10.909 11.122 0.78 1.01 1.82
60 11.927 8.933 11.13 0.87 0.83 1.49
61 10.188 8.954 10.096 0.99 1.03 1.85
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ค ่าพ ิก ัด ว ัตถ ุของเป ้าจากส น าม ว ัดส อบ เพ ื่องาน อน ุร ักษ ์ส ถาป ้ตยกรรม ซ ี่งใชใน กรณ ี 5-8

ID XM YM ZM CXx CTy CTz

1 51.938 45.695 50.135 0.94 0.88 1.79
2 52.614 45.693 50.160 0.89 0.95 1.71
3 53.296 45.686 50.191 1.02 0.96 1.94
4 53.981 45.693 50.218 0.98 1.04 1.87
5 54.669 45.689 50.241 0.82 0.76 1.56
6 55.342 45.700 50.269 0.79 0.73 1.31
7 51.938 46.394 50.125 0.97 0.91 1.84
8 52.616 46.395 50.156 0.99 1.05 1.89
9 53.288 46.395 50.187 1.04 1.10 1.98
10 53.981 46.397 50.211 1.09 1.03 2.07
11 54.657 46.398 50.238 0.93 0.99 1.78
12 55.344 46.398 50.270 0.88 0.82 1.48
13 51.932 47.094 50.125 0.94 1.02 1.84
14 52.615 47.098 50.153 0.95 0.89 1.81
15 53.295 47.097 50.184 0.83 0.89 1.58
16 53.979 47.095 50.211 1.07 1.01 1.82
17 54.663 47.096 50.237 1.03 1.09 1.96
18 55.353 47.099 50.264 0.98 1.04 1.87
19 51.932 47.794 50.127 0.92 0.86 1.75
20 52.616 47.795 50.152 0.75 0.81 1.46
21 53.291 47.794 50.181 0.98 0.92 1.86
22 53.974 47.793 50.207 0.93 0.99 1.78
23 54.657 47.797 50.237 0.99 0.93 1.88
24 55.346 47.797 50.267 0.91 0.85 1.53
25 51.929 48.495 50.128 1.09 1.15 2.07
26 52.613 48.500 50.153 0.93 0.87 1.57
27 53.296 48.493 50.183 0.96 1.02 1.82
28 53.980 48.501 50.208 0.98 1.04 1.87
29 54.661 48.497 50.241 0.99 0.93 1.88
30 55.345 48.497 50.268 0.89 0.95 1.71
31 51.930 49.194 50.135 0.92 0.86 1.55
32 52.619 49.198 50.154 0.90 0.96 1.73
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ID XM YM ZM Ox G y CTz

33 53.297 49.200 50.182 0.92 0.98 1.75
34 53.980 49.199 50.213 0.91 0.85 1.53
35 54.657 49.201 50.239 0.88 0.82 1.67
36 55.353 49.197 50.272 1.03 1.09 1.96
37 51.937 49.907 50.127 1.04 1.10 1.98
38 52.617 49.905 50.149 0.99 1.05 1.89
39 53.300 49.903 50.179 0.98 0.92 1.86
40 53.984 49.902 50.211 0.95 0.89 1.60
41 54.662 49.900 50.241 0.84 0.90 1.60
42 55.354 49.903 50.267 0.85 0.91 1.62
43 56.080 45.794 50.156 1.05 0.99 1.78
44 56.803 45.793 50.185 1.09 1.03 1.85
45 58.484 45.794 50.252 1.04 1.10 1.98
46 59.210 45.799 50.278 0.94 0.88 1.79
47 56.077 46.224 50.170 0.86 0.92 1.66
48 56.798 46.223 50.199 0.98 0.92 1.86
49 57.522 46.224 50.232 0.99 1.05 1.89
50 56.075 46.669 50.171 1.05 1.11 2.00
51 56.796 46.668 50.198 0.85 0.79 1.62
52 58.970 46.226 50.293 0.84 0.90 1.62
53 56.796 46.668 50.198 0.95 0.89 1.81
54 57.523 46.670 50.230 0.96 0.90 1.62
55 58.244 46.669 50.260 0.93 0.99 1.77
56 58.972 46.673 50.288 1.08 1.02 2.05
57 56.070 47.191 50.173 1.09 1.15 2.07
58 56.796 47.189 50.200 1.03 0.97 1.96
59 57.518 47.191 50.232 0.85 0.91 1.64
60 58.241 47.192 50.261 0.95 1.01 1.82
61 58.935 47.188 50.315 0.94 0.99 1.78
62 56.070 47.636 50.174 1.09 1.03 2.07
63 56.791 47.635 50.201 1.04 1.10 1.98
64 57.511 47.634 50.236 0.98 1.04 1.86
65 58.233 47.635 50.266 0.93 0.87 1.57
66 58.966 47.635 50.293 1.08 1.14 2.05
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ID XM YM ZM CTx CTy CTz

67 56.070 48.152 50.174 0.90 0.84 1.71
68 56.794 48.156 50.204 0.87 0.81 1.46
69 57.514 48.156 50.233 0.94 1.00 1.80
70 58.234 48.155 50.268 0.95 1.01 1.81
71 58.979 48.160 50.285 1.09 1.15 2.07
72 56.073 48.598 50.167 1.04 0.98 1.76
73 56.794 48.600 50.203 0.99 1.05 1.88
74 57.510 48.599 50.238 1.04 0.98 1.76
75 58.251 48.606 50.254 0.94 1.02 1.84
76 58.969 48.603 50.291 0.94 0.88 1.79
77 56.075 49.119 50.171 0.87 0.93 1.67
78 56.786 49.116 50.216 0.85 0.79 1.62
79 57.491 49.113 50.262 0.94 0.93 1.67
80 58.271 49.133 50.238 1.06 0.95 2.01
81 58.966 49.124 50.299 0.96 1.02 1.84
82 56.060 49.557 50.182 1.07 1.13 2.03
83 56.789 49.564 50.210 0.93 0.87 1.57
84 57.516 49.567 50.231 0.93 0.99 1.77
85 58.250 49.573 50.257 1.04 0.98 1.98
86 58.996 49.581 50.276 1.02 1.08 1.94
87 56.523 50.028 50.218 1.04 0.98 1.76
88 57.994 50.037 50.274 0.94 1.03 1.79
89 48.321 46.218 49.846 0.99 1.05 1.89
92 50.721 46.222 49.952 0.98 0.92 1.86
93 51.204 46.225 49.965 0.87 0.93 1.67
94 48.557 46.666 49.854 0.88 0.94 1.67
97 50.719 46.666 49.942 0.98 0.92 1.86
98 51.200 46.671 49.967 1.09 1.15 2.07
99 48.555 47.185 49.854 1.03 0.97 1.75
102 50.719 47.188 49.938 1.05 1.11 2.00
103 51.201 47.183 49.972 0.99 0.93 1.67
104 48.548 47.631 49.853 0.95 1.01 1.82
107 50.720 47.632 49.938 0.93 0.99 1.77
108 51.200 47.627 49.980 0.84 0.78 1.40
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ID XM YM ZM CTx CTy Oz
109 48.549 48.151 49.856 0.83 0.77 1.58
110 49.032 48.149 49.875 0.93 0.99 1.78
111 49.515 48.150 49.889 0.94 0.88 1.79
112 50.236 48.155 49.919 0.96 1.02 1.84
113 50.962 48.155 49.954 0.99 1.05 1.89
114 48.548 48.595 49.855 0.97 1.03 1.84
115 49.030 48.595 49.877 0.99 0.93 1.67
116 49.514 48.595 49.893 1.05 1.11 2.00
117 50.233 48.596 49.926 0.93 0.99 1.77
118 50.958 48.600 49.953 1.02 0.96 1.94
119 48.545 49.116 49.852 1.04 0.98 1.76
121 49.509 49.118 49.894 1.08 1.02 1.84
122 50.231 49.119 49.929 0.89 0.95 1.69
123 50.958 49.124 49.961 0.99 1.05 1.89
124 48.543 49.562 49.853 1.03 0.97 1.96
125 49.026 49.562 49.875 1.08 1.02 1.84
126 49.508 49.563 49.894 1.08 1.14 2.05
127 50.231 49.567 49.927 1.04 1.10 1.98
128 50.955 49.569 49.960 0.99 0.93 1.67
129 48.546 50.023 49.894 0.98 1.04 1.86
130 50.012 49.914 50.108 1.09 0.92 1.66
131 59.802 50.223 50.491 1.14 1.08 1.94
132 59.826 45.672 50.488 1.10 1.09 2.09
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ป ร ะ ว ิต ผ ู้เข ึย น ว ิท ย า น ิพ น ธ ์

น าย ภ ีระ ยมว ัน  เก ิด เม ื่อ ว ัน ท ี่ 20 ม ิถ ุน ายน  พ .ศ .2524 ท ี่จ ังห ว ัด ส ุโข ท ัย  ส ำเร ็จ ก ารส ีก ษ าระ ด ับ  
ป ร ิญ ญ าว ิศ ว ก ร ร ม ศ าส ต ร บ ัณ ฑ ิต  ส า ข า ว ิช าว ิศ ว ก ร ร ม ส ำ ร ว จ แ ล ะ ก า ร แ ผ น ท ี่ ค ณ ะ ว ิศ ว ก ร ร ม ศ า ส ต ร ์ 

จ ุฬ าล งก รณ ์ม ห าว ิท ยาล ัย  ใน ป ีการส ีกษ า 2544 แ ล ะ เข ้าส ืก ษ าต ่อ ใน ห ล ัก ส ูต รว ิศ วก รรม ศ าส ต รม ห าบ ัณ ฑ ิต  
ส าข าว ิช าว ิศ วก รรม ส ำรวจ ค ณ ะว ิศ ว ก รรม ศ าส ต ร ์ จ ุฬ าลงก รณ ์ม ห าว ิท ยาล ัย  ใน ป ีการส ีกษ า 2545
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