
The Chair:


Based on electric wheelchair.  Our system will reuse the motor system in place and include control of the motors up.

Modes of control:

Local joy stick


The chair should have a standard electric wheelchair joystick to be able to drive like a normal electric wheelchair.

Remote control

 
The chair should take input from a remote control device to drive the chair as if it was the same as a local joystick.

Multi-control


During multi control, input to the chair will be accepted from various inputs, such as the local joystick and 1 or more connected remote controllers.  To deal with multiple input at the same time, the input will be set up with a precedence over another.  For example, a caretaker’s remote could steer the chair to safety if the rider is going in an unsafe direction.

Follow a path on the ground


To automate motion, a line following mode can be enabled.  With this mode the chair can be pulled up too predetermined path on the ground, then follow the path to another area safely.

Function:

1) Allow for standard use with joystick

2) Receive control from remote sources, such as a laptop or handheld device via wifi.
3) Capability to choose which input to use, or take input from more than one source with precedence on one
3) 2 Video cameras, one for forward travel, one for reverse
1) Actuate the cameras
4) IR sensors to follow a path on the ground
Safety features on chair:

2) Multidirectional proximity detection
1) Using various sensors such as sonic or possibly laser range finders, stop the wheelchair when an obstacle is detected
I. Obstacles to be avoided:
I. any object in the direction of travel like walls, boxes, people, or desks that are sufficiently close to the wheelchair.

II. Any sudden drop-off like a staircase or curb
2) The chair should be able to travel in a direction away from the obstacle if stopped by a sensor
Emergency stop:
A large easy to push button will be mounted to the wheelchair so the rider will be able to trigger the emergency stop. When engaged, the stop button will disconnect the motors from the batteries, and the wheelchair will be brought to rest by the internal resistance of the motors
The remote should be able to trigger an emergency stop that disables the power to the motors like the rider initiated stop.
Accelerometer will be used to detect if chair is unsafely tilted. If the tilt of the chair exceeds a specific incline, i.e. 45 degrees, an emergency stop will be initiated.

Buzzer:
A buzzer noise will be initiated if the wheelchair detects an obstacle, tilt, or an emergency stop.

The wheelchair will be equipped with a wheel encoder sensor that determines if the chair is moving. The buzzer noise will be emitted if the wheel sensor indicates no movement but the rear wheels are receiving instructions to move.
Remote Controller:

The ideal remote controller will be a device, such as an iPhone or PocketPC, that is able to run custom software to control the wheelchair through wifi. The device will also need to be able to receive a video stream being captured by the cameras mounted on the wheelchair. This video stream will allow the remote operator to see from a perspective similar to that of the person in the chair. This view is useful whenever the chair or other objects block the remote control operator’s vision. 

