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Example: 1D Camera Triangulation 

Black: given variables 
Red: unknowns 

function df_dx = JacobianX_1D(K, R,  C,  X) 
  
x = K * R * (X-C); 
  
u = x(1); 
w = x(2); 
  
del = K * R; 
du_dc = del(1,:); 
dw_dc = del(2,:); 
  
df_dx = [(w*du_dc-u*dw_dc)/w^2]; 
 

2

2

( )

  
  

 


 
   

  
 
 

X X
X

X

X X

u w
w u

w

u w
v v

w

f



Example: 1D Camera Triangulation 

Black: given variables 
Red: unknowns 

for j = 1 : 10   
    df_dX = []; 
    delta_b = []; 
    for i = 1 : size(c,2)     
        df_dX = [df_dX; JacobianX(eye(2), R{i}, c(:,i), x)]; 
        u = R{i} * (x-c(:,i)); 
        delta_b = [delta_b; -u(1)/u(2)]; 
    end 
     
    jacobian = df_dX; 
  
    norm(delta_b) 
     
    delta_x =                
inv(jacobian'*jacobian+lambda*eye(size(jacobian’*jacobian,1)))*jacobia
n'*delta_b; 
    x = x + delta_x; 
    X(:,j+1) = x; 
end 

NonlinearTriangulation1D.m 
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Camera Pose Estimation 

u

X

If K is given,  

=   P K R t (3)R SOwhere 
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Black: given variables 
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u = K*R*[eye(3) -C]*[X'; ones(1,nPoints)]; 
u = [u(1,:)./u(3,:); u(2,:)./u(3,:)]; 
 
x = [C; q]; 
for j = 1 : 40     
    R1 = Quaternion2Rotation(x(4:7)); 
    C1 = x(1:3); 
     
    df_dc = []; 
    df_dR = []; 
    for k = 1 : nPoints 
        df_dc = [df_dc; JacobianC(K, R1, C1, X(k,:)')]; 
        df_dR = [df_dR; JacobianR(K, R1, C1, X(k,:)')*JacobianQ(x(4:7))]; 
    end 
     
    u1 = K*R1*[eye(3) -C1]*[X'; ones(1,nPoints)]; 
    u1 = [u1(1,:)./u1(3,:); u1(2,:)./u1(3,:)]; 
     
    jacobian = [df_dc df_dR]; 
    delta_b = u(:)-u1(:); 
     
    delta_x = inv(jacobian'* jacobian'*delta_b; 
    x = x + delta_x; 
    x(4:7) = x(4:7)/norm(x(4:7));   
end 
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    jacobian = [df_dc df_dR]; 
    delta_b = u(:)-u1(:); 
     
    delta_x = inv(jacobian'* jacobian'*delta_b; 
    x = x + delta_x; 
    x(4:7) = x(4:7)/norm(x(4:7));   
end 
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