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Space Intersection Spatial Case 

• 𝑥 = -f
𝑚11 𝑋−𝑋𝐿 +𝑚12 𝑌−𝑌𝐿 +𝑚13(𝑍−𝑍𝐿)

𝑚31 𝑋−𝑋𝐿 +𝑚32 𝑌−𝑌𝐿 +𝑚33(𝑍−𝑍𝐿)
 

 

• 𝑦= -f 
𝑚21 𝑋−𝑋𝐿 +𝑚22 𝑌−𝑌𝐿 +𝑚23(𝑍−𝑍𝐿)

𝑚31 𝑋−𝑋𝐿 +𝑚32 𝑌−𝑌𝐿 +𝑚33(𝑍−𝑍𝐿)
 



Space Intersection Spatial Case 

• 𝑞𝑥𝑎 + rf =0     

• 𝑞𝑦𝑎 + sf=0 

• q = 𝑚31(𝑋𝐴- 𝑋𝐿)+ 𝑚32(𝑌𝐴- 𝑌𝐿)+ 𝑚33(𝑍𝐴- 𝑍𝐿) 

• r = 𝑚11(𝑋𝐴- 𝑋𝐿)+ 𝑚12(𝑌𝐴- 𝑌𝐿)+ 𝑚13(𝑍𝐴- 𝑍𝐿) 

• s  = 𝑚21(𝑋𝐴- 𝑋𝐿)+ 𝑚22(𝑌𝐴- 𝑌𝐿)+ 𝑚23(𝑍𝐴- 𝑍𝐿) 

 

 

 



Space Intersection Spatial Case 

• 𝑣1 + 𝐵𝑠
1Δ + 𝐹1 = 0  

    𝑣2 + 𝐵𝑠
2Δ + 𝐹2 = 0  

    ________________ 

     V + 𝐵𝑠Δ𝑠
  + 𝐹 = 0   

 𝐵𝑠
𝑖= 

𝜕F(xi)

𝜕(X,Y,Z)

𝜕F(yi)

𝜕(X,Y,Z)

= 
𝐵𝑠

1

𝐵𝑠
2

 , vi=
𝑣𝑥𝑖
𝑣𝑦𝑖

,Δ𝑠=
𝑑𝑋
𝑑𝑌
𝑑𝑍

 Fi=
𝐹(𝑥𝑖)
𝐹(𝑦𝑖)

 



Space Intersection General Case 
• 𝑉1𝑗  + 𝐵𝑒

1𝑗  
 Δ𝑒1+ 𝐵𝑠

1𝑗 Δ𝑠
𝑗  + 𝐹 1𝑗 = 0          Photo #1 

   𝑉2𝑗  + 𝐵𝑒
2𝑗  

 Δ𝑒2+ 𝐵𝑠
2𝑗 Δ𝑠

𝑗  + 𝐹 2𝑗 = 0           Photo #2   

    _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _  _ _ _  

    𝑉𝑖𝑗  + 𝐵𝑒
𝑖𝑗Δ𝑒𝑖 + 𝐵𝑠

𝑖𝑗Δ𝑒𝑗  + 𝐹𝑖𝑗  = 0           for photo coordinate 
 
• 𝑉𝑒

1 - Δ𝑒1+ F𝑒1 = 0                               Photo #1 
   𝑉𝑒

2 - Δ𝑒2+ F𝑒2 = 0                                Photo #2 
    _ _ _ _ _ _ _ _ _ _ _   
    𝑉𝑒

𝑖 - Δ
𝑒
𝑖+ F𝑒𝑖 = 0          for Exterior Orientation elements 

 

    𝑉𝑠
𝑗 - Δ

𝑠
𝑗+ F𝑠𝑗  = 0          for surveying coordinates 

 
 



Space Intersection General Case 

• 𝑉  − 𝐵 Δ + 𝐹  = 0  

 

•

𝑉(4𝑛∗1)
𝑉𝑒

(6𝑚∗1)

𝑉𝑠
(3𝑛∗1)

 +

𝐵𝑒
(4𝑛∗6𝑚)

−𝐼(12∗12)
0 

𝐵𝑠
(4𝑛∗3𝑛)

0 
−𝐼(3𝑛∗3𝑛)

∗
Δ𝑒(12∗1)
Δ𝑠(3𝑛∗1)

+

𝐹(4𝑛∗1)
𝐹𝑒(12∗1)
𝐹𝑠(3𝑛∗1)

=0 

 

• 𝑁 Δ = 𝑈  

 



Space Intersection General Case 

•
𝑁𝑒 +𝑤𝑒 𝑁𝑒𝑠

𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 𝑁𝑠 +𝑊𝑠
Δ𝑒

Δ𝑠  = 
U𝑒

U𝑠  

•
𝐵𝑒𝑇𝑊 𝐵𝑒 +𝑊𝑒

12∗12
𝐵𝑒𝑇𝑊𝐵𝑠

12∗3𝑛

𝑠𝑦𝑚𝑚𝑒𝑡𝑖𝑐 𝐵𝑠𝑇𝑊𝐵𝑠 +𝑊𝑠

3𝑛∗3𝑛

∗
Δ𝑒12∗1
Δ𝑠

3𝑛∗1
 + 

𝐵𝑒𝑇  𝑊  𝐹 +𝑊𝑒𝐹𝑒
12∗1

𝐵𝑠𝑇  𝑊  𝐹 +𝑊𝑠𝐹𝑠

3𝑛∗1

= 0 



𝐵𝑒𝐵𝑠 



𝑁  
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