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An efficient and simple solution to P3P 

Problem Formulation ： Given the

corresponding relationship between the

3D model and its projections on the

image, our goal is to solve for the pose

of the camera w.r.t the world frame

The core：bi and pi are known, 

R and t = ?
Classification of this problem：

Three points，the P3P problem,

N points，the PnP problem.
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Assumptions:
an ideal pinhole model
a calibrated camera
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1、Definition of a New Intermediate Coordinate Frame

p1=[X1, Y1, Z1];

p2=[X2, Y2, Z2];

p3=[X3, Y3, Z3].

p1=[0, 0, 0];

p2=[a, 0, 0];

p3=[b, c, 0].
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2、A Novel Parameterization Method

图分割模型9 12
1 1 1, ,×= ∈M v 0 M 

1 2 3

4 5 6

7 8 9

, ,
i x

O O
i i C C y

i z

x r r r t
y r r r t
z r r r t

     
     = = =     
         

m R t

[ | ] , {1,2,3}
1

i
i i iλ

 
= ∈ 

 
m tR

pO
C C
O

Matrix-vector form
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2、A Novel Parameterization Method
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基于点特征的位姿估计方法

2、A Novel Parameterization Method
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2、A Novel Parameterization Method
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2、A Novel Parameterization Method

图分割模型
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2、A Novel Parameterization Method
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2、A Novel Parameterization Method
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2、A Novel Parameterization Method
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2、A Novel Parameterization Method
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3、Solving for the pose
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4、Results
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4、Results
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4、Results
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