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|. SUMMARY OF THE PATIENT MONITORING SYSTEM deliver commands from the Doctor Station to individual PMs.

The increasing size of the aging population [1], nursinBata flowing .in_both directions are pr_otected by hop-by-
staff shortages [2], and decreasing hospital capacitigs [P retransmissions. Furthermore, we improve the system's
suggest that the current level of patient care may decreas€@Pacity by optimizing the MAC back-off timers that RPs
the future. Furthermore, lack of resources and commuicatiUS€; considering that they forward large amounts of data.
infrastructure can also prevent care givers from savingslivFinally, we have implemented an RP selection mechanism
in disaster response scenarios in which hospitals’ emeyget/hich ensures that PMs stay connected to the wireless
departments are overloaded with critical patients. backbone even when they are mobile.

In response to these challenges, we have assembled an I
interdisciplinary team of researchers and practitioners t
develop a Wireless Sensor Network (WSN) with the goal ' ' ' ' ' ' '
of automating the patient monitoring process. Figure 1 100t W 1
provides an overview of our system comprising a set of T e,
Patient Monitors (PMs), Relay Points (RPs) and aDoctor or
Sation. PMs are motes equipped with medical sensors (e.g.,
PulseOx, EKG, etc.) which record the patients’ vital signs.
The PM’s processing core is the Sentilla Tmote Mini which
combines a Texas Instruments MSP430 microcontroller with
a TI/Chipcon CC2420 low-power radio in a mini-SDIO form 20}
factor. Unlike previous proposals, our system includes a Proposed System ——
dedicated wireless mesh infrastructure of relay pointssjRP 0 — cwib'”e e
that relay the PMs’ measurements.
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Fig. 2. Performance comparison with CodeBlue.

Figure 2 compares our system with CodeBlue [4] in an
indoor environment with variable number of PMs. In this
test PMs generate packets at a rate of 3Hz. Additional

results from a prototype implementation and simulations
indicate that our proposed system can achieve high levels of
\S network utilization and that hop-by-hop retransmissioas c
effectively mask the effects of collisions and interferenc
Furthermore, we see that the proposed system can sustain
high data delivery ratios even when the PMs are mobile.

Fig. 1. The patient monitoring wireless sensor network.
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