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Three-Axis Turret for Camera Tracking System
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Surveillance cameras on motor-driven turntables have recently become prevalent in various settings such as security surveillance of
important social infrastructure, traffic information gathering in intelligent transport systems (ITS), and so on.

With a wide range of applications in mind, Toshiba has developed a three-axis gimbal-stabilized turret with the following features:
(1) rapid and assured angular acquisition and tracking of a target in any relative direction within the hemispherical field of view by utilizing
a novel gimbal-control algorithm, (2) extremely stable look-angle pointing accuracy for various vehicle-mountable applications, and (3) agile
angle-steering capability for sequential looks at multiple targets in a period short enough to track those targets simultaneously.
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Three-axis gimbal-stabilized turret system
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Functional outline of system
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Mechanism of 3-axis gimbals
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Effect of gimbal-lock

000000 Vol.OO No.OITTI0



a7 IS LD TER W,

ZoOMEEREBET L HELELT, K E 1aEmL,
MR R (AZ i, EL#H, x-EL#) 1295 HESASRTw
%o —MEMCIE, ELEIOAEL/NS WAL, AZGE EL
o 28 THE L, ELMOMESRKESRY AZ#E —3§
B, X Z o 28 (EL#, x-ELHI7% &) oM AE
IR 2R ESNT WS, LHL, 2OHETIE
3l H (x-EL#h) O W EY#EPH 2 K &L 2 LBEHF DY, HED
A ZDRRKEL R S>TLEIE V) BEDD 572,

LR OBIFIC BT, TSI X 2 FR R LG o
FHib L CHEHRBMoOMESZEAL, ZOMED %
X -7z,

Kk, 5 I ZIRIT 572010 TE R 2 HHEISH L
T3HME Q) Z2HTW50T, |HHEORHGED 5,
TEHMEEZ, COTAMEZAFNIEHTLILT,
3T VNN DMEERZMDORKEER TEXL2F/MELL
DD, O 3EHD Y YNV A EYEPH & 2 v X 12
Y g s 217 oHHTH %5, Tabb, 28 THIUL
TNy I PIETHMEN S AZ & EL &5 S
% BEHAC, 3 H (x-EL ) A31] By P o IRFU LD H 7 v
BN i i e R 3 1 =y 11 - M 1
MK L7 5 ff % K~ OB 4 L LTI 35 K5k T
H5bo

5%, EL o> aldz )7 1) & 48§ 5 5 INSR S A58
BL72GAD, 20X 3WMESHBORNEZRT D
DTH Do WHO2HEIH TIE, AZ#HhoEfEAHHE VD H
FIBBRDSR A R LT, AHESM A E RS v K
N AZEhE x-EL#IOBEZE B L 2535 /5 2 88 L
TWwb,

3.2 IREHESIRIE T CTORKRMDEDN

COFEETIE, iy, MOOIMER L EANBREIN LS
ELEBLT, IRHBRE T TORRTHRELTH LW %8
W AHIENTELL), MEpRBHI LV > 72AELICH T2
WA AT > TW 5, AHELEIHIO 78y 7 %2 BB 1I27R T,

xS O FL 2 S OALE R 2 % € el 358871 —F
Nz —F (B DIV —F)IZ, KT 2N O fHE %
L—htrd (EEFH IS L, FHELIC X > To A
AR MRTHEICE— 2T I2NMON—T %
Mz 5ZEIEoT, AHELHHIREOI L2 K->Tw %,

HHELFIHRI O — B & LT, 10° pp, 1 Hz D IEREHENEZ AT
LHEDyIab—2arfRER/TIORT, ¥3ab—
TavAERELT, 10° pp ORI LTI NV DIRILA
130.08° pp IR LTV 5,

3.3 ERFETOMRYIEG

BB ATAE L TIRILVISH 2% 2 725565, 5t Jin
NOFRIME I O EHFLDZER EN L, 2DV AT LTI,

ooo300000

x-EL#i&E ELEITHR AZED'EIEE LD D
MEEBREULIEH S AZE CELBTHRYZE
%Z90° EErE 3.0 EBREYD.0

AZERE(C D
5

-80 | | | | | I I
0 0.2 0.4 0.6 0.8 1.0 12 14

B (s) 0
(a) AZEHODENIZED

ELEAEC )0
3
T

0.2 0.4 0.6 0.8 1.0 1.2 1.4
B8 (s) 0
(b) ELEHODENIED

x-ELEBEC )0
]
S

-50 | | | | | I I
0 0.2 0.4 0.6 0.8 1.0 12 1.4

B (s) 0
(c) x-EL#HDENZED

®5. BEMBBHFEDIRR — AZfhE x-ELIOBEZ DL %A 5
TG % B LTV B,

Gimbal-lock avoidance
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Schematic of servo for disturbance suppression
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Result of external noise suppression simulation
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Settling time at AZ axis
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