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EPnL: An Efficient and Accurate Algorithm to the PnL Problem

WANG Ping' HE Wei-Long' ZHANG Ai-Hua' YAO Peng-Peng® XU Gui-Li®

Abstract The existing algorithms for solving the perspective-n-line (PnL) problem cannot achieve high accuracy as
well as maintain high computational efficiency. To solve this disadvantage, the EPnL algorithm is proposed. The
EPnL firstly transfers the PnL problem into the problem of finding the intersection of quadratic surface equations,
and then uses a classification parametrization, which is derived from the fact that variables are not simultaneously
zero in the unit-quaternion, to parameterize the rotation matrix in the PnL problem. At last, to overcome the prob-
lem of low reliability and low efficiency of conventional optimization methods, the EPnL uses the structure informa-
tion of the system of quadratic surface equations, and transfers the problem of finding the intersection of quadratic
surface equations into the solving problem of univariate polynomials using the strategy that the higher order terms
are parameterized by the lower order terms in the system of quadratic surface equations. Experimental results show
that the proposed algorithm has high accuracy as well as high efficiency compared with existing algorithms.
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Table 1  Comparison of the number of solutions
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BEATL™ A (R T FE RS Ryye FVAS 0] 5 £y FEAHAL
AR R R ) 3D BT B S AR R R A R
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180
d = ma arccos(rt X —
Cror(degrees) = | max  arccos(r] y,.7i) x —
t—t
Ctrans = || true” x 100%
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(35)
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The mean and median of rotation and translation errors when the number of lines varies
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# 2 HEIEE VGG B LB AR 2 HE
Table 2 The mean of rotation and translation errors for each method on the VGG dataset
HARE LR Model-House Corridor Merton-College-I ~ Merton-College-Il  Merton-College-IIl University-Library Wadham-College
G EE 10 11 3 3 3 3 5

Ab[o] 0.4220 0.1983 3.6200 55.8037 3.7495 1.8838 60.0517
AlgLS

AT[m] 0.0384 0.0888 1.1504 14.1879 1.3683 0.9519 9.8801

A0][o] 0.8651 0.1104 0.0869 0.2117 0.1751 0.1736 0.1343

DLT-Lines
AT[m] 0.0834 0.0415 0.0274 0.1224 0.0625 0.0751 0.0809
AB]o] 0.4135 0.1178 0.0241 0.0261 0.0652 0.3642 0.1526
LPnL-Bar-LS

AT[m] 0.0403 0.0440 0.0099 0.0149 0.0233 0.1632 0.0909

Ab[o] 0.5521 0.3652 1.0870 0.3249 1.7528 2.9731 0.4200
RPnL

AT[m] 0.0631 0.1150 0.3215 0.1660 0.9121 1.5613 0.1909

A0][o] 0.2265 0.0911 0.1141 0.1515 1.5584 3.6662 0.4227
ASPnL

AT[m] 0.0162 0.0298 0.0314 0.0600 0.5571 1.6683 0.1955

AB]o] 0.2258 158.952 0.4381 0.1151 36.4034 4.1848 0.0880
SRPnL

AT[m] 0.0160 17.557 0.1064 0.0495 3.9398 2.0632 0.0407

A0[o] 0.2265 0.0969 0.0306 0.0170 0.0504 0.0871 0.0808
EPnL

AT[m] 0.0162 0.0252 0.0097 0.0123 0.0147 0.0343 0.0375
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