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Dual-Kinect Spatial Position Calibration Method Based on Sphere
and Plane Model
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Abstract In order to solve the dual-Kinect external parameters calibration problem in scanning large object with
dual-Kinect, we use an improved random sample consensus (RANSAC) method to extract the key parameters of
sphere and plane model of the point cloud. The relationship between sphere center coordinate and normal vector of
plane in different Kinect coordinate systems is analyzed. A new calibration method of dual-Kinect spatial position
based on sphere and plane model is proposed. The calibration of the rotation translation matrix with large change in
view and position movement is realized. Compared with the traditional iterative closest point (ICP) algorithm and
improved ICP algorithm to calibrate dual-Kinect external parameters, the proposed method is faster and more
accurate. Finally, the feasibility of this calibration method is verified by the actual model registration results. The
proposed method provides a quick and accurate calibration scheme for dual-Kinect external parameters calibration
with large change in view and position movement.
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Fig. 1 Diagrams of two-view calibration model and parameters. (a) View 1; (b) view 2

R Hn, sny, o 505008 3 AT A,
P(x.y,2) HEROADR, TR 221 10 2 ) & Ak
DB T LIRS 8 BRI 3 AN 1 () 4 2 #f LA e BB
BRI E R, L Kinect HIAEFAEEZI B AT,

ARECPT AW A B 05 = 5 200 i AT RS 500
PEHC, R FHBALAA T B 88 B8 AT DLk B — 41 ¢
SR 3 A EAN AT B P I ) i S — S BRG A
br. FHEA M OCEOT R AT e RS
P.Q, & /ML BEWEE N min[f (R)] = min

(511 —RP, || 3y ekt P, s | 1k 1
Q. KULf 2 T IA I R P4 7 A I e e
S LB I 0 £ A 50
A 2R I O 6 R 9805 R 1T R XA B R 1
0 A8 25 B R 3R A b P ST 7 B
) PR i T—P,— PSR4
s R 2 L B 10 0 0 005 1 51 2
PRS2 T R T SIS0 S 12 2.9 ~2.4 15

MLk,

042802-2



55, 042802(2018)

ANSHBIFHRE

www.opticsjournal.net

2.3 XESHHER

Kinect fe¥] K 4 1Y 8 = B4 0 07 1 55 = 5K
8 i e AT 8% B A lo# S 3D k-d Treet™
PLOT A 40 mi 9 48 Je R 51 ARG A 30 J U B 22
X B T 2500 A R S B ES 25 2 A
XF RS Y 10 T 3D s~ KOs JEAT RS BORb i
Mg 7 et ) FL A AR BIE 5 R O T ASE AR 1Y B €
Wi 3 P EE 1) RGB Ju 454 SRk ) i
I3 A B I B -1

e 0] i 32 U7 T AS AR50 R BRI SR A — 3L
PE(RANSAC) M J7 125, I B X 52 96 1% B0 AT T ok
HE GEAR XL S E B9 E A I ) B 48 30
SR ] RS AN [R) 4B B R P 1 e S L R
AR A E ] 5 X — 2 R AR R e 2 1 1)
N 1 Je £ 7S94 T 4% 5% F0 0 B0 3R, 1 2 H0B
R B X A QB 48k 2 B i k1) B Bl 00N R IO ZH
12 1o i v BRI 1 — 2 0 3R ARG R e L R
B AT A ) . RS TR A e R A DL A
T 28 1A SV TV [] 6 5 WG A0 R4 17 92 o) 4 3R X
FRORS B AR 32 084 0 1% 1) o O AR

RN 1 TR, NR O ik 55k & 4R 350
Fil.p: RFTH B S Er IR L L E e,
B AR E, A REERZE T
Fe B BIE L 1T Jy Ak A, Re 9 1 B iR 22
HLIPN; 5 G UK AR T A R B9 TPN, O
557 WIEACHY RS E Model, M5B kR RS
f - TS BY s oy g g R O 325 1) o BE AL — A8 20 K
Y&} % 5 - T TempPlane, 5 %0 % Nums, il & F
T 325 18] B Norewgeine » 71 50 B AR 8025 10 & 5
N eamppiane 0 22 A0 I UG 0 4 1O O (H T 5 i 22
HEAT FEAE S D 22 /05 T 180 F I A S JHG Sy - T o A
U R TR N DN il - G P U = T 5 2 e Al ]
A Model (% ] & N, AR 45 °F 10 9 50 09 A 28
IPN., & A 80 TPN, 24 /i ik AR 1T A& 3% B 3 (5
PLRH A 2 22 38 Ry 5 — A 2 ARSE R 3T )
T e, o S AREE RS 19 125 1) g 0 2 i 48 805 F
T 2 B P T 9] A

it e /D SRR R UK O o 2 A BRI
I PR AL M E T SR AR R AR T 1)
R R AN R AR R TR LA 3 A
T 15338 A5 A0 5 AR B 1 A A5G LR A B L a0 i 2t
A8 I JC ¥k i 90 Kinect M7 b S T 407 B 2 BUAY
SO, 52 L R AR R R 22 TC AR A X T
FIHERDR TR EA 0.3 ecm A BIRE . IE 2 fr

INCP o HEE TV IS8 R TG bR 22, S T
BODTr ik bR iE2E) o A i 5 S sy O 3R
WA E ST AR R I AR 7 R R ey 2 A
P B b 1 22 Cstd) 9 T4 T 1 T R0 T 580181 7 A5
AR 2 SR L AT B E SR T BR O T B E R A 7 SO
RS 1

F1OEmERRERE

Extraction algorithm of normal vector

Table 1

Normal vector extraction algorithm (P, T, E;, NR,
Nums)

: for all p; in P

: n;<Compute Normals (p;, NR)

: end for

: while e, >E

: Temp Plane<-Random Extract Points (P, Nums)

: N temprine < Get Normals Average (TempPlane)

: for all p;, in P

: ¢;<=abs(N tempplane — 1)
: add e, to E;

10: if e;<<T, then

11: add p; to Model;

12: end if

13: end for

14: Rg. IPN;, TPN;,
(Model;)

© o NN o Ul A W N =

N; < Get Params From

15: e, < Calculate Termination Condition (IT. Rpg.
IPN;, TPN;)
16: end while
17: return N
2 R R AS A S ER O R BUE SE SRR 2

Table 2 Error between fixed points obtained by plane

intersection and sphere center

P.s /mm S.d /mm (Pyi—S.) /mm
5.02 2.34 2.68
4.86 2.45 2.41
5.12 1.84 3.28
4.67 2.03 2.64
4.89 1.76 3.13
4.87 2.13 2.74
5.07 1.98 3.09
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Fig. 5 (a) Sphere extraction and

(b) sphere fitting result of point cloud
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Fig. 6 Registration results of classic ICP algorithm. (a) Un-registrated point cloud; (b) registrated point cloud
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Table 3 Calibration accuracy of different algorithms

S /mm A /()
1CP Improved ICP Our method ICP Improved ICP Our method
21 12 7 15 3 2
25 13 4 19 3 1
29 10 S 18 4 2
22 13 3 17 S 2
24 ) 19 3 1
21 4 16 4 4
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Table 4 Time consuming of different algorithms

Algorithm Time-consuming /s
ICP 20.1
Improved ICP 15.2
Our method 3.4
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