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Abstract Visual Servoing

Doorways make wheelchair naviga- Foot of the doorpost D = (4, h, 24)T

tion difficult and hazardous for users. T g

A low-cost monocular vision based r = \/ f?i -+ Z?p and | ¢4 = arctan (—) |, .

autonomous framework for the task ~d

is introduced.A Lyapunov-based con- Projection D in image (zp,yp)

trol scheme is employed to generate a

trajectory based on line features repre- B h

senting doorposts. A constraint taken "= yp.cos(dq) |

into account that that the robot able to

posttion regardles > (,)f its initial p 051 Position of line features representing the doorpost. “>

tion. Furst step i Semi-aitononmous navi- A desired value ¢, to be achieved by ¢, for task completion l\ "
qation systems with human in the loop. \

¢y=0—arcsin() if r>m
pp=0—3 if r<m.

Robotic Whee

Non-holonomous unicycle A novel Lyapunov-based control scheme

Translational velocity u and Rotational | | assuring global asymptotic convergence of
velocity w. the visual feature ¢4 to ¢} is designed.

Robot Operating System
2 Cameras + Odometry | W — —k(¢pa — ¢p3) — A(r, pa)u

1 ‘|‘B(T9 ¢d) |

A(r, ¢q) and B(r, ¢4) respectively are functions of r» and ¢,.
Control law switch when r» = m changing forms of A & B

Results
SIMULATIONS Reconstructed trajectory

Control variable - Restricted to rota-
tional velocity w for motion exigency.

Dedicated door detection and track-
ing framework

The simulated trajectory of the wheelchair with
respect to the doorpost for 2 cases.
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Conclusions

A Lyapunov-based visual control scheme is designed for autonomous doorway

passage. Results show the convergence of the control law as well as the feasibility
of the system as a first step in designing a semi-autonomous systems.




