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Point cloud registration method based on reliable optimal transport
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Abstract: For some existing registration methods still suffer from poor accuracy and low efficiency in low
overlap conditions, a registration method based on reliable optimal transport is proposed. Firstly, the key
points and their feature information are used to form point pairs. The sample consensus algorithm is
adopted to reject the wrong point pairs and complete the coarse registration. The initial reliable points are
identified while optimizing original position. Secondly, in the process of solving the optimal transport for
fine registration, the reliable points involved in the transmission are dynamically adjusted according to the
iteration of transport plan and update strategy, which guarantees efficiency and reliability of the registration.
To verify the effectiveness of the proposed method, some models in the Stanford standard graphics library

and 3DMatch dataset are selected as registration objects, and the proposed method is compared with three
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common types of registration methods. Experiments results prove that the proposed method improves the

accuracy by more than 30% and reduces the running time by more than 25% , which can still maintain

excellent registration results in the case of several types of models and various missing conditions.
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Fig.1 Flow chart of determination of the initial reliable point
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Fig.3 Schematic of the optimal transport
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Fig.4 Schematic of optimal transport for point cloud

registration
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Algorithm 1 Reliable optimal transport for fine registration

Input: point clouds P and Q, inline point sets P;, and Q;,,

result of coarse registration 7', reliable scale z, threshold 7;

Output: result of fine registration 73

1: initialize reliable point sets Py = P;, and Qx = Q,,;

2: align Py and Qy according to T'y;

3: Repeat

4:  solve the optimal transport plan w from Py to Qy;

5 solve the transformation matrix 7', from Py to Qy;

6 respectively update Py from P and Qy from Q accord-
ing to w;

7: Until 5 is satisfied ;

8: Return T';
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Fig. 5 Schematic of update of partial reliable points
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Fig. 7 Registration results of Dragon. (a) Initial position; (b) TrICP; (¢) Super-4PCS; (d) SAC coarse registration;
(e) SACHICP; (f) Our method.
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ME 9 FE 10 0] LIE 75 &R E 30%
LRI, TrICP J7 ¥ B % JC ¥ il 3 52 il B o .

Super-4PCS J5 1 4K 4Kk & W 2 IiC o, (5 20OR 8
2o AT ERRENMNT . £ 2125 T Home,



507 4

B2 W, S5 BT AT S SR AR i 0 S s B HE T Tk 969

Redkitchen B R g o (1) 85 B2 Fg A7 af ] . T4
SO I % HBI R B AR A I, Super-4PCS 5
T3 B AE B R N A5 A B A 38 AT R ) K
Bk, ARSCy AR SACHLEC e A FERE_E RS P
BRI T 80. 8% , % I Super-4PCS il SAC+ICP
JIELENGEE F o3 3948 7H 1 74,200 F130. 4%,
ARSI B} L TrICP , Super-4PCS . SAC+ICP 1E
AT E] 53 B REAR T 96. 7% F139. 9%,

%2 Home F1 Redkitchen 4% B Fg i #5 B F01Z 17 B 8]

Tab.2 Accuracy and running time of Home and Redkitchen

Homell and Redkitchen00 and
Method Homel2 Redkitchen12
Ervse/M  Time/s  Eguse/M  Time/s
TrICP — — — —
Super-4PCS  2.56e—2 113.03 .00e—2 126.03

2 2
SAC 3.58¢e—2 1.21 2.52e—2 1. 10
SACH+ICP 8.37¢e—3 6.71 7.95e—3 6.48
Ours 5.68e—3 4.18 5.67¢e—3 3.76
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