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This thesis construct the visual servo system use an industrial robot nani pul ator.
This system isconp emsated the robot mampulator dynamcs. And, this thesis verify a
control law that use tramsp ose Jacohian PD controller wth gravity conp ensation. 'The
visual servo is one field of robot and vision research, and this research is very active.
visual servo problem processing a visual and a robot manipulator control on real time.
We don't ignore a dynamcs of visual servo system Becamse the visual servo system has a
robot mnipulator and infeedbac k loop. The visual servo control comsidered conp emsate
a dynamcs. However, verification exanple wsed real robot nanmipulator ismnot nan y, and
we corsider that not sufficient to wse the Msual servo inreal word Acordingly , signifi
cance practice a verification wse a real robot maniplator isvery inp ortant. Acordingy |
we need construct the visual servo system We consider a dynamc look-andmo ve system
and a direct visual servo system wth respect torobot manipulator control system Then,
direct visual servo system has the adv antage of vhic h can conp emsated the robot nanip
ulator dynamcs directly. Ad, way to conp emsate the robot manipulator dynamcs are
Inverse kinematics metho d and Lyapuo v base control. Ly apumo v base control has the
adv antage of dosen’'t need strict conputation than Inverse kinematics mnetho d Recause,
Iy apmo v base control wes cleverly a mampulator’s prop erty. Furthernore, introduce
fied camera form wth respect to camra configuration.  Bit, fixed camera form has two
problemy that fixed camera’s calibration consune labor and work-space of nani pul ator

isrestricted by a camera screen range. Wile, eye-inhand form as camera configuration
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can camera calibrationeasy, and allevi atework-space of nani pul ator isrestrictedconpare
fixed canera form

This thesis construct the visual servo system use fixed canera form with respect to
canera configuration, feature based netho d, direct visual servo system and Lyapuno v
base control. And, this thesisverifyPD controlleruses transpose Jacobian with gravity
conp ensation effectiwe on the real visual servo system

We explain our visual servo system 'The robot nanipul ator uses 2 planer robot na-
ni pul ator isconstructed by the 6D0F industrialrobot nani pulator limtto two joint no ve
system 'The robot nani pul ator’s each joirtsinput istorque-comand. The robot nani p-
ulator’sjoit angel send out to the controller.Camera moun ted end-eflector of robot the
nani pul ator’s arm and canera inage send to the inage-pro cessor. The image-pro cessor
uses a notion-capture-system The inage-pro cessor conpute a center of bal ance of object
fromcanera inage, and conputed center of bal ance of objectsend tothe controller.The
controlleruses [BP-system and the controllerwas provided a control law by the host-
conputer. ‘The controllerconpute torque-command  for the robot nanipulator’s joiit
from joirt angel of the robot nanipulator and center of balance of object. The host-
conputer use IBM-PRJ/A Ttlone, It has role as a control law send to the controller. A
control lav isnade by C language on the host-conputer.

Next, we define the visual servo problem We, define foll®ing. The object position
on inage is&. The object velccity on inage isé. 'The target positionon image is&,.
The robot nanipulator’s joirt angle is q. 'Then, the visual servo problem is achieve
£ — Ed,é — O condition at ine t — oo.

However, thisthesis define these an assunption.
e The objectpositionisconstant. That isregul ation problem
e 'The robot nanipulator’s joirt angle which to achieves £; isexist.

o Jisfull-lankto any q,& . This assunption isnatural, and enplo y allresearches of
feature based visual servo.

We use PD controllerwith gravity conp ensation as sol utionof the visual servo prob-
lem We use this control law inexperinent, and we verifyeflective of this control 1 aw
We practice positioningto the object experinent, thisobjectisset front of the canera.
The object has horizontal offset to canera center at initialcondition. Start visual servo
to object,and we obtain error trace data on inage accordingly tine. We anal yze data
use M\ TLAB

Experinental resul t: error trace convergence to 0. This resul tfloes that control law is

proved experinental to asynptotically stable.
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