AQ AN AR amio ATAF lins) oF o)lad Y als Ladlen SlSe  ioshy - cale aslilad

(o bl L))
22U 4 qZo Bad b)) by S JHdS 9 sHlw s
925 Jlad J s oyl Ly

Y w . Y e
Léé‘}mss_f.silin (g ouSlisle

Sy siaio o&ils
QBIYIY by g, AF/FIN el o g ,6)

oSy

bl ol polatst gy Jld JuS cobl b etle ol @ jeame Sao Sy by So J5S 5 siloaned silodae 4 dlie ()l
gl FUSY = logl oy, Sl eolitl b oSl (Saalos S¥olae w5 00l gy Baa Cbo) Sb) gSae g rdites Slodin
JAS inie = (Sl = elis 508 ol it (J70ST (g a0 Shee 5 Sl ol (giluancd Ol (2L Joe aslol j3 a0 5 o
s o293 WS Sl Slopld e (59) 2 Baw S8 > (22 L 05 e oy by SS9y JWE SS9 ead aule jglias
Lulyd 5o plasél 329 b ool )3 mee Sty 5 (So Caslosd i3 )5 Jaiso Bas Dby Sby slp a2 e e Slyieds JSBslo plo
aloles 28 5 5,Slae o5 oad o)ly b,y p glite ilazel G Sls 2o )0 LS 4 eme slacl, jo Jle jsbay ol ol
iy by cnl 8o Graldl g (alactl Bio 0 el (Ldg) plsieds 5y Sl S5 Gy Geod ol 5o aledioe e 1) (g 5 Bun
Sosig; b dglio j0 gy Jlab 7S by, o Slee (rizmen 50,5 o (Silodind (pugiow SELAZEN 0529 Lulyd 50 o] 0 Slee 5 0nd
Ol 3l oseliemsas gl ol 00d (o) oudinlone gLtS SRS (39, 5 (Hden = Sl = sl J 28 g, Jolds 2l J 7S Jgle
DBl ge alagl  balyl jo ol Sy mly ey @ Camd gy Jd 555 by 650 Sl el

Oiile ol o Jbd S caa Ol ol 16 S tsLho)"lg

Modeling and Control of a Vision-Based Target Tracker Robot with Active
Force Control Capability
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ABSTRACT
This paper focuses on modeling, simulation, and control of a vision-based target-tracker robot with active force control
(AFC) capability. The direct and inverse kinematics of the target-tracker robot is first investigated and then, dynamic
equations governing the robot system are extracted using Euler-Lagrange approach. Afterward, the robot control system
is simulated by three controllers namely proportional-integral-derivative control, computed torque control, and active
force control. Assuming a circle-like path for the movement of the target in camera coordinates, a circle trajectory is
chosen as the reference input to the robot control system. One of the main challenging problems in such robotic systems
is the existence of unwanted disturbance in military conditions, which results in deteriorating the performance of the
control system. For instance, there is often a cyclic disturbance affecting the machine gun that reduces accuracy of the
target tracking control system. In this work, the active force control method as an efficient disturbance rejection
technique is proposed to remove the disturbance affecting the robot system and its performance is evaluated under a
sinusoidal disturbance. Furthermore, the performance of the AFC method is compared to the rest of the controllers. The
obtained results clearly demonstrate the priority of the AFC approach in comparison with PID and computer torque
control methods when the robot system is under disturbance.
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