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ANNMAREE WONGSUNGYANG : DEVELOPMENT OF REAL-TIME LOCATING
TRACKING FOR PATIENT TRANSFER IN HOSPITALS.
THESIS ADVISOR : ASST. PROF. KEERATI SULUKSNA, Ph.D., 120 PP.

Keyword : RFID/RoLa Networks/RTLS/Hospital equipment tracking/Location accuracy

This research aims to develop a Real-Time Location System (RTLS) for tracking
the movement of medical equipment within a hospital by integrating RFID technology
with a LoRa-based network, forming a pseudo-GPS system that functions effectively
even in indoor environments where conventional GPS signals are unavailable. Field
tests were conducted in both open spaces and indoor areas with physical
obstructions. The system utilized LoRa operating at 433 MHz with a transmit power of
-20 dBm, and signal strength (RSSI) was measured under various conditions. The test
results indicated that communication was possible over distances up to 100 meters,
with an RSSI of approximately -106 dBm, which remains above the sensitivity
threshold of standard receiver modules. In high-loss environments, it is recommended
to deploy additional gateways to cover blind spots and maintain signal quality along
patient transport routes.

From the position accuracy tests, a comparison between the actual equipment
locations and the locations calculated by the system revealed an average positioning
error of 0.33 meters, or approximately 7.17%, under indoor conditions with obstacles.
Although an outlier with an error of 2.04 meters was found near a large cabinet
obstructing the antenna, the average error could be reduced to 0.12 meters if
supplementary gateways were installed or antennas repositioned to avoid
obstructions. These findings confirm that the pseudo-GPS technique significantly
enhances indoor positioning accuracy and reliability.
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