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Abstract:

Nurses at the UW medical center uses a pager and phone system to accept jobs.  This system is very inefficient because it requires the nurses to spend their time walking to a phone station and calling in both for accepting and completing a job.  Our project design is to have the nurse use an iPaq that has wireless web capability with a RFID reader.  The main office will send the patient’s information and the job that needs to be done to iPaq.  Then, the nurse can accept the job with the iPaq by going to the patient’s room and scanning the patient.  The reader will interpret tags that are on the patients and the room and communicate to the main office that the nurse has accepted the job.  The purpose of this new system is to increase the output of the nurses by decreasing overhead that they currently have for managing jobs.

Project scenario:

 Joan was startled by a beeping sound.  She searched through her lab coat and located the device that disrupted her day dreaming of Dr. George.  The device was her iPaq.  The iPaq was blinking “102, Johnson, West Wing”.  She sighed and pushed the ACCEPT button on the iPaq.  “Time to go to work,” she said to herself and began walking towards the West Wing of the UW Medical Center.  When she got to room 102, she reached for her iPaq and waved it in front of the opened door way.  “Good morning Mr. Johnson, time for your IV change,” Joan greeted the patient.  Confused about the Joan’s strange arm motion at the doorway, Mr. Johnson asked “Hey, what the heck were you doing with that thing”.  Joan laughs politely and proceeded to explain to him that the iPaq is a part of a new upgrade to streamline the UWMC services.  She even showed him how to scan himself in to signal to the main office that she was helping him.  After she finished with the job, she scanned him again to signal that she had completed her task.         
Design strategy: 

We are using an iPaq and short range RFID reader for our project.  We assumed that the hospital will be equipped with enough 802.11 hotspots so that the iPaq can be connected to the network most of the time.  

To ensure reliable services, patient’s room and the patient will be tagged with an RFID.  When a patient requires assistance, the room number and patient name will be sent to the iPaq by the main office.  The nurse will accept the job through her iPaq.  She will scan the room to signal that she is doing the job.   Then, she will scan the patient to confirm that it is the right person.  During this time she will got get any more jobs from the main office because her status will be set to busy.  She will do the job and then scan the patient again to signal that she is done.  Her status will now be set to active again.  

The interface for the iPaq will be simple due to the fact that most of the users are not that technologically advanced (we obtained this information from Lauren).  There will be 4 buttons for the interface: Accept, Reject, and Scan.  The interface will be as simple as possible.   


Interface when job arrives

 






Interface after accept the job

The program, running on the iPaq, will be listening for the connection from the server for the messages.  It will also make a connection to the server when it needs to send the messages.  We are currently in the process of designing a protocol to handle sending and receiving messages.  We didn’t want one connection from the iPaq to the personal server for the entire duration of the nurse shift.  We only want to send data over the network when there is data to be sent.  This design is to hedge against losing the connection due to the fact that there are blinds spot in the building.  We believe that increase in reliably of making multiple connections will exceed the overhead cost of reconnection each time data is sent.
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Fig 2: Showing protocol between server and iPaq

  Design unknowns:
1. RFID reader interface – We are currently unfamiliar with the interface between the RFID reader and the iPaq.  The communication will be handled through serial I/O, but we need to figure out how to interact with the data and how to trigger actions with the act of scanning.

2. RFID tags - As we have not worked with these before, we will need to learn the conventions they use for the IDs as well as possibly finding ways to group the tags for easy translation.  

3. iPaq development environment – We are also unfamiliar with development for the iPaq.  We will need to learn how to interface with the buttons and look at the interaction between the peripherals on the iPaq such as the 802.11 and serial I/O connections.

4. 802.11 – We have not worked with this network medium before and may have issues with the movement of our devices between hotspots and in dead zones.

5. Integration with hospital procedures – The use of our design in a hospital environment will be a constant factor in development.  We may continue to revise our model as we get more information from people in the industry.  There are still questions as to how to develop for the different groups in the hospitals and provide future extendibility for further development.

Implementation plan and schedule: 

The main things that we will need to accomplish first are learning the development environments and figuring out how to connect everything together.  We plan to have a skeleton model running with all of the devices communicating properly before we write any of the processing code.  Once we have the communication between the devices, the bulk of the remaining work will be the iPaq and back end software that processes the IDs and does the corresponding work.

This is a to-do list for the technical aspect of what we have to do.  We intend to work on these things in the given weeks and finish by the end of the second week.

1. Learning the iPaq development environment: week 4/5 (both)

2. Connect the RFID reader to the iPaq and process the input: week 5/6 (Huy)

3. Get a 802.11 connection between the iPaq and server: week 5/6 (George)

4. Get RFID reader to trigger data transfer over the network: week 6/7 (Huy)

5. Write server side code to send jobs and parse IDs: week 6/7 (George)

6. Testing the server parsing and fleshing out features: week 7/8 (both)

7. Write iPaq software to handle job requests: week 8/9 (George)

8. Testing the whole system and improving usability: week 9/10 (both)

The testing phases will involve both bug tracking as well as usability testing.  We will try to simulate some of the real world applications and will be working with other outside contacts to make sure that it can be used in practice as well as in the lab.

In addition to these things, we will be working on our presentations, the final brochure, paper, and documentation.  The brochure we are hoping to do near the end of the project when we have a better idea of what we have, probably around week 9 during the testing.  The paper will be written throughout the second half of the development once we have solidified the model for the interaction between the server and the iPaq.  This will probably happen around week 6.  The documentation will be written in conjunction with the development with each person adding the parts that they are working on.

Resource requirements:


These are the components that we will require:

· iPaq

· 802.11 support for the iPaq

· Serial I/O for the iPaq

· Short range RFID reader that can interface with the serial I/O

· RFID tags
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Patient Information:


Johnson, 112, West Wing �#Service Code
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Confirmation of the patient’s information.
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