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Camera Calibration and Initial Alignment
in Virtual Studio Based on Electromechanical Tracking

LU Min, KUANG Gang-yao, YU Wen-xian
(Callege of Flectronic Science and Enginecring, Nations] Univ. of Defense Technology, Changsha 410073, China)

Abstract: One of the key issues of the virtual studio based on the electromechanical tracking is camera calibration and initial align-
ment. This paper analyzes the structure and request of the virtual studio based on the electromechanical tracking, and proposes flexible
methods to calibrate and align the camera in the virtual studio based on the electromechanical tracking. Both simulated experiments and
the real data are used to verify the methods. The results demonstrate that the proposed methods is easy to manipulat and satisfy the needs
of the virtual studio system.
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®1 ZEEHEHLRALR (B mm)
Tab.1 The results of camera calibration {mm)

FRERE f T, Lif S’ ky
9 11.338591 6404368213 564829262 9.367850 ~3.088244e — 003
20 20.149225 5310.540820 263.560549 20.142749 - 9.300206e - 004
40 40, 489815 5401.001236 133.391600 40. 26384 - 6.281003e - 004
80 $4.990859 5336.919363 62.794040 80,747548 -3.017981e ~ 004
162 164722027 5418487730 32.894736 162. 640003 - 4.365896e - 004
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Fig.2 The coordinates system of camera initial alignment
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SAAFET AR AR cos( o + A ) #O MBI T, iR ERA K i3 W, FRAH . XHE
BAFHREN = SEMEE.

AR RO SIRE K EHEEM AR, R T REVEERE RN RS HNE
W, AT R AT AR, TR T B MRS R E A, FE R RS E AN S8
B, BeEEoRI BMNSHEARXR, AT LSRR E LRI T 5E A B F M, RIE A
{3 BYUC T A0 LA B9 B ARG IR AR EF X 47
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HHEERFEAR Dmx B, ERBESARBEHNSHE TGS, XD, ERNZE G ELERNR
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Tab.2 Coordinates and rotation angles of the alignment points

FER X Y, 6,(K) (B A6, (8) ad (B
Py -4 80 -19.084 -0.876 0 0
P, -30 70 -16.301 2.180 2.783 3.056
P, -10 60 -13.323 8.238 5.71 9.114
P, 2 40 ~7.228 36,953 11.856 17.829
P, 30 2 -1.395 19.707 17.689 20.583

FELR M 4R (F A Gauss-Newton R KRG HNFE 3,

*®3 BENELER
Tab.3 The results of camera initial alignment

b'e Y z () o () BRUBRE BXAEREE)
¥ -37.143 15.1816 187.4246  -19.0752  -0.8734
2 «37.1315 15.1669 187.4238  -19.0845  —0.8815 0.2622 0.0219
3* -37.1350 15.1970 187.4274  ~19.0708  -0.8759
4% 37,1642 15.1257 187.4164  -19.0964  -0.8719 0.2234 0.0186
5 - 37.1496 15.1880 187.4226 -19.0737 -0.8715
6  -37.1540 15.1968 187.4189  -19.0764  -0.8754 0.2883 0.0242
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B 3 BEFREINEEE REREVTE MR ELRET  HERARNER BN EET,
FUE R FERF MK FERASF N a B LA 13.786°, 1§10/ F 89.493°, K M A
39.598°) ;b B (P HE M 6.786°, MM A 89.497°, K4 A7 39.598°) , 0 a B FRNE R, c B(EHA
I 6.743° MHM A BE 82.873°, K AR AG 39.598°), 4 b B DAY R d B (LB A 6.743°, i & B
82.873°, /KA 30.957°), 7 c I EERMER, NEFAES, BHGRMATS RS E—
B, AR T RIS RS
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Fig.3 Output video of the vitual studio
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