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Development of WMTS Module Based Pulse Rate Period Detection and
Human Sensibility Evaluation System
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Abstract - In this study we present a system for pulse-rate period detection and human sensibility evaluation based on
the wireless medical telemetry service (WMTS) used for transmission of data from medical telemetry devices to various

medical facilities and services.

We develop a medical-purpose specific WMTS communication module to transmit

biometric signals. From the pulse rate variability(PRV) signal, we attempt to classify positive and negative emotional
states based on analysis of the ratio of LF/HF in the frequency domain. We measure the data reception rate according
to distance in order to test the performance of the WMTS module and analyze the effects on human sensibility

evaluation.
Key Words : PPG, Pulse rate period detection, WMTS, Human sensibility evaluation
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Table 1 WMTS transmission limitations

Fos A9 (A7 HAA | SHAY | SH HGF
608-614 MHz | 200 mV/m 3m | 120+20 kiz
1395-1400 MHz| 740 mV/m 3m 1 MHz
1429-1432 MHz| 740 mV/m 3 m 1 MHz
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Fig. 1 WMTS transceiver module
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Table 2 WMTS transceiver module specifications

T FQ T3
Frequency Band 608.100-611.900 MHz
Occupied Bandwidth Less than 50 kHz (GFSK)

RF Output Power Typical 10 mW
Initial Time 800 mSec (Power On)
Receive Sensitivity -100 dBm (at 20kbps)
RF Data Rate 20 kbps (GFSK)
Serial Interface 38.4 kbps (UART)
Data Output Level 0.7 to Vce
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Table 3 Access Gateway H/W specifications
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Processor Wiznet WIZ610wi
Ethernet 4 Ports Hub Switch
Network 10/100 Ethernet, WiFi 802.11 b/g

WMTS Communication ADF7020-1
Internal Interface Serial to Ethernet
Power Input DC5V
Output DC 33V
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Table 4 Frequency domain analysis of HRV
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Table 5 Data transmission packet definition
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Table 6 Packet reception rate according to distance

TAAY | RS Y35 | A ARe | FAE

Im oJ4i 1000 998 99.8%

3m_oJu] 1000 984 99.4%

5m_o|u] 1000 967 97.7%

10m o] 1000 943 82.3%

15m Wi 100 861 76.1%
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