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Abstract: To address the painful problems in the current research of visual tracking platform, such as the inability to have both
large field of view and high resolution, and the difficulty of high—speed motion target tracking, we designed a novel visual tracking plat-
form based on two—dimensional (2D) galvanometers. It can achieve real-time tracking of dynamic targets at 50 FPS and high—fidelity

information acquisition after 100 X magnification, when we take into account the high frame rate and high resolution characteristics
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while ensuring the field of view. Firstly, the geometrical modeling of the optical system based on the 2D galvanometers is made, the cou-
pling relationship between the optical path change and the dynamic angle of view is analyzed, and the coordinate transformation of the
dual—camera cooperative system is completed. Secondly, for the real-time target tracking task, a target detection and tracking algorithm
based on dynamic template matching and Kalman filter is adopted, which ensures the fast and accurate positioning of the target object.
Finally, the performance of the system is evaluated from the four aspects of dynamic field of view, response speed, tracking target posi-
tioning accuracy and tracking target limit speed, and several typical scenarios are selected to analyze the application fields of the sys-
tem. The results show that the special dual-camera cooperative working mode and extremely fast dynamic response characteristics of
the system well compensate for the shortcomings that exist in a visual tracking platform, and have broad application in the fields of in-
telligent monitoring, intelligent transportation, and military defense. It is proved that our system has broad application prospects and
high research value.
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Fig.1 Diagram of dynamic target real-time tracking and
high—fidelity information acquisition system based on

two—dimensional galvanometers
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Fig.2  Framework of dynamic target real-time tracking and

high—fidelity information acquisition system based on

two—dimensional galvanometers
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Fig.3 Geometry between real camera and virtual camera

Hq,) i B R I B T ) n] LA AR DL
THT A X B TR BRI B RE AR BL. O e, kil
Hq,) BEAERMERUA T T, TR R
A LA SR AR B R s

UnTE 4 s, BORAMEE M, B BT 0 A AR
(0, 0, 0), JEkehhhy b, - y 4 BT A R
H 0,5 AKVEEh R M, R R PR d, B
PO ARER A (0, d, 0), RN (1, 0, 0), B
T y ST IR B Ry 0, TR i - T 1Y) 7 Ry

yz{tan(;r—el)]x (3)

z=(tan02)'(y—d) (4)

G T SARML e,y q

0,
! d
BT (3 27 I

m{uiicﬁmq Ju -
- s S % -_—— - e X - P L

: 0, E

/ i :

xXy-view yz-view

K4 T HERBEAY S FARSE I BRER 5w ff
RERERGILT K AR
Fig.4 Geometry of dynamic target real-time tracking and
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Fig.5 Diagram of dynamic template matching algorithm
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