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An efficient and simple solution to P3P

rAssumptions:
an ideal pinhole model
a calibrated camera

R=?, t=?

D

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,

Randt="7?

Classification of this problem:

@nts, the PBP@

N points, the PnP problem.
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1 (W)
Model: -t + Am, — R p, =0, ie{l,2,3}

ﬂ”imi = [REZN |t23N]|:I;l:|9 I € {19273}
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1. Definition of a New Intermediate Coordinate Frame

P P>

p1=[X1, Y1, Z1]; p1=[0, O, O];

p
'@ p2=[X2, Y2, 72]; mmmm) p2=[a, O, O];
n, p3=[X3, Y3, Z3]. p3=[b, ¢, O].
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2. A Novel Parameterization Method

Am, =[R? |tg]{ﬂ’}, ie{l,2,3}

X h L n L
_ 0 _ 0 _
m =y L Re=\rn n rto=|t
| Z; RSN 7. ]

V] =[1’1,7’2,1”4,1”5,7”7,I”S,tx,l‘y,tz,ﬂ,,,ﬂz,ﬂ?]T
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2. A Novel Parameterization Method
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M,v,=0, M,ecR"*
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2. A Novel Parameterization Method

————————————————————

6x9 2
M,v,=0, M,eR {15 parameters to !

. 1 3 parameters
V2 — alul -I_ azuz —I_ a3u3 -------------------

1

We can use _~ to further reduce one parameter.
3

The elements of RZ,t° can be zero.

Return to Am. =[RY | tg]ﬁl}, ie{l,2,3}
1
Multiply 4 at both sides:

_tx_ _/’{1.7(:1_
ty = ﬂ’lyl
_tz_ _/’{'IZI_
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2. A Novel Parameterization Method

n 7y

a—+x a—+y,
XY _ 4 Yo _ 4
2 2
2 2
2 g4z 2 g4z
1 dl
2 r r v
bt +c3+x b-*+c=>+y
d —d d —d '
N__ 4 1 Yy __ 4 1
z v 2 T g v 2

3 bT 44z 30 bT+ct+z

1 1 1 1

M,v,=d, M,eR* deR’
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M,v,=d, M,eR* deR’
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2. A Novel Parameterization Method

M, = [M3a_d] M, = [M41 |M4r]
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3. Solving for the pose

ny, +rr + =0,

R'R=1
3x3 2 2 2 2 2 2
— R A e e e )

det(R) =1 2, 2, .2 2, 2, 2
(R) votr =+ g =1

2 = 2
SE+Ss +57 48, +S50+s,
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4. Results
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our Attention
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