
 

Good morning everybody. Today, we would like to present our project. The title of the project is camera based 
on healthcare system for severe paralytics. OK. Let’s start out presentation. 
(PPT P.2)Stroke patients and severe paralytics require intensive care while either staying in the hospital or being 
at home as the out-patients. These kinds of patients suffer from communication problems and body movement 
difficulties.  They have difficulty in communicating with others.   
  
(PPT P.3) In this project, we would like to enhance the quality of life of the severe paralytics by automating 
some common tasks in their daily life. In our system, a number of tasks have been preset according to the needs 
of the patients.  When the patient wants to accomplish one of the tasks, they can face to the camera of the 
system, and the system will automatically recognize his face, the patient can select different tasks by moving his 
head, and confirm the selection by opening his mouth.  The system will perform the selected task accordingly 
and inform the nurses remotely.  
 
By using our system, the patient can control some hardware.  This can effectively reduce the workload of their 
nurses or helpers.  On the other hand, after the patient have been completed a task, the event will be saved in 
the database of the system. 
(PPT P.4)The overall architecture of our system is shown in power point. A camera-ready workstation is set in 
front of the patient.  The workstation is connected with a hardware controller, which can control several 
hardware devices.  The workstation is also connected to the database server via the internet for activity 
recording.  The network-enabled workstation also allows several monitoring workstation be set in another room 
at home or even in the hospital remotely.  The database server is built with a database system to store all 
records of the patients.  For security issue, only authorized person can login the system to check the record. 
(PPT P.5)In order to recognition the choice of the patient, the system can be divided into four major parts.  
They are face recognition, task selection, hardware control, and activity recording. 
 
(PPT P.6)In Face Recognition, a range of Red/Green/Blue (RGB) colour values have been set as the facial 
colour in the system.  To adopt the changes of brightness, we have also set that the facial colour should be 
R>G>B.  When the patient faces to the camera of the workstation, the system will find out the pixels in the 
video frame, which match the above criteria, and define the area of the face.  Then a binary image, b(x,y), will 
be generated to represent the facial pixels and non-facial pixels based on equation 1. 
By finding the outer rectangular boundary of the facial pixels, we can define the facial area of the patient.  In 
addition, the facial area is divided into upper and lower parts.  The upper part is further divided into the left-eye 
area, and the right-eye area.  The lower part is defined as the mouth area.  
 
(PPT P.7-8)In Task Selection, if the patient wants to browse the tasks from the menu of the system, he can 
move his head. The system will detect the changes of the pixel values within the facial area. If there are more 
than 50% of the pixels have changed their RGB values, the system will determine that the patient head have 
moved and the next task in the menu will be highlighted. 
After browsing through the menu, the patient may want to confirm the highlighted task. The patient can open his 
mouth. The system will calculate the average value of the RGB values of the mouth area. Since the colour of the 
mouth will turn black, the average value of the RGB values will decrease. If it is found to be less than 100 and 
the percentage of the area is larger than 30%, the system will determine that the mouth of the patient is open and 
the patient would like to confirm his selection of task. 
 
(PPT P.9)In Hardware Control, once the hardware controller received the command from the workstation 
through the RS-232 serial interface, it will perform the task accordingly.  They include moving the bed of the 
patient up or down, turning the fan on or off, turning the lamp on or off, locking or unlocking the deposit box, 
turning an alert indicator on or off.  We have already built a prototype to perform all of these tasks for 
demonstration purposes.  In the real life environment, more devices can be added in order to meet a particular 
patient’s needs. 
 
(PPT P.10)In Activity Recording, after the confirmation of the selection, all activities will be recorded in a 
database server through the internet. Only authorized can login the system. The database will update every 30sec. 
The purpose of the recording is easily for patient monitoring and activity tracking. Nurse also can confirm 
patient request. 
 
(PPT P.11)In Conclusion, Patient with severe paralysis have speech and movement difficulties, so they cannot 
communicate with others effectively.  By using our healthcare system, the patient can express their needs by 
minimal head motions and facial expressions.  Also, they can control a number of hardware devices without the 
help from the others.  This can definitely improve the quality of their life and reduce the workload of the nurse 
or their relatives.   
That’s the end of my presentation. Thank you. 


