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Scientific experiments frequently require the collection, aggregation, and logging of telemetry data (e.g. 
temperature, pressure, voltages, etc.) from multiple sources [1]. An ideal data collection system is one that 
is low-cost, easy to set up, reliable, and uses wireless connectivity to obviate the need for inconvenient 
and cumbersome wiring – attributes also desirable in perioperative telemetry systems used to monitor 
patient vital signs [2]. 
 
We present a wireless telemetry system that meets these design goals based on the ESP8266 micro-
controller chip (Fig. 1), a micro-controller with capabilities comparable to those of the popular Arduino 
platform ubiquitous to many Maker communities, which further provides system-on-chip WiFi 
networking and $3 price point [3]. This system, originally developed in October 2018, leverages both 
OpenSource and custom software, and has seen continued use since its inception - currently collecting 
between 60 to 70 data feeds from 15 separate WiFi nodes. 
 
Next, we demonstrate how the next generation of the ESP8266 micro-controller, the dual-core ESP32, can 
be used to securely interface with Amazon AWS’s Cloud Computing platform using industry standard 
encryption, for data-logging and other purposes. Further, we demonstrate how Amazon AWS services 
such as Lambda, DynamoDB, and Simple Notification Services (SNS) were used to develop an 
automated SMS text message notification system for telemetry data. 
 
Finally, we show how similar, low-cost telemetry aggregation and collection systems may be used in 
various scientific experiments and research of interest to practicing anesthesiologists, and discuss how 

such technologies may eventually become transformative to perioperative patient care. 
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Figure 1: 
ESP2866 (silver, upper right) micro-controller 
equipped with various sensors on a custom printed 
circuit board (PCB) 


