$50% 11 17 A= S D | A NE= SO SO Vol. 50 No. 11
2018411 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Nov. 2018

DOI; 10.11918/j.issn.0367-6234.201801130
AEETNSGRENELTHENTESITE
AERE, kiR, AEAR, FBA
(SR TR WLE TAE2BE, 10 510006)

W OE: OVERREANAT N E R T AR RSN B A R R RE - F T R ALY E
Bk TR R kD IR R R B A A A AR AT E T k. BRI R AT — B A AL B R R AL R
ME BT A ESAT R, REERAREHATNGFUENEL TR FERF RO ERHEE T AE AN B E 8,
WA EE HATMETHERAEFAEEEEE T REEA REFEHA RN BRI EMN LS, AR EE R W RiEARE
Tk R AR A — 7 T A SRR E R AL A R A R A B AT AR R 2 A T Y L 4 Rk WA E B A
AmzEdTra 8 —FHERAREANATEENEL TARNERZASAFHEEDHTHR LR EREATEFNE
BEFTEHLRAFESH. AXRENFE T ERERE BEFE LFERNEXL v T R4, ER THIE
T AR B Y\ R Ui AR A S B A Bt R AR E

KR M LAFE; ATk, BEAT; BENERET, FHK#S

FESES: TP242.6 XERERETD: A XEHS: 0367-6234(2018)11-0131-06

Relative orientation calibration of a depth camera and
an inertial measurement unit
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(School of Electromechanical Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract : In order to solve the problem that the relative orientation between depth camera and inertial measurement
unit is difficult to measure directly, a non-contact calibration method based on the construction of displacement
vectors by sensing the same hand motion is proposed to compute the relative orientation. Firstly, the relative
orientation calibration problem of a depth camera and an inertial measurement unit with time-varying pose
relationship is described and analyzed. Then the depth camera and the inertial measurement unit are used to
simultaneously capture the movement of a hand swinging in arbitrary direction in the space, to construct
displacement vectors. Finally, leveraging these displacement vectors, a model is built up based on the rotation
invariance principle of a rigid body, and then solved with the least square method to obtain the calibration result. To
verify the accuracy and effectiveness of the proposed method, in the one hand, a comparison between the measured
data and the white noise simulation data is conducted. The simulation result shows that the relative orientation
deviation after calibration is less than +4°. On the other hand, an experiment to capture the human arm motion with
a depth camera and an inertial measurement unit is also conducted. The experimental result shows that parameters
of the human arm could be only correctly reflected after calibration. The calibration method presented in this paper
is simple in principle, easy to operate, and without requirement of contact measurement or other auxiliary
equipment, which is applicable to sensor calibration in scenarios such as robot remote control and motion sensing
games.
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Fig.1 Schematic diagram of motion capture system
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Fig.3 Operation flow chart of the calibration method
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Fig.4 Sketch map of start and stop points of the movement
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Tab.1 Experimental results of relative attitude angles
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