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(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template. 
If you are using an older version of PowerPoint some 
template features may not work properly.

Using the template

Verifying the quality of your graphics
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% 
the size of the final poster. All text and graphics will 
be printed at 100% their size. To see what your 
poster will look like when printed, set the zoom to 
100% and evaluate the quality of all your graphics 
before you submit your poster for printing.

Using the placeholders
To add text to this template click inside a 
placeholder and type in or paste your text. To move 
a placeholder, click on it once (to select it), place 
your cursor on its frame and your cursor will change 
to this symbol:         Then, click once and drag it to 
its new location where you can resize it as needed. 
Additional placeholders can be found on the left 
side of this template.

Modifying the layout
This template has four
different column layouts. 
Right-click your mouse
on the background and 
click on “Layout” to see 
the layout options.
The columns in the provided layouts are fixed and 
cannot be moved but advanced users can modify any 
layout by going to VIEW and then SLIDE MASTER.

Importing text and graphics from external sources
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the 
left side of the template. Move it anywhere as 
needed.
PHOTOS: Drag in a picture placeholder, size it first, 
click in it and insert a photo from the menu.
TABLES: You can copy and paste a table from an 
external document onto this poster template. To 
adjust  the way the text fits within the cells of a 
table that has been pasted, right-click on the table, 
click FORMAT SHAPE  then click on TEXT BOX and 
change the INTERNAL MARGIN values to 0.25

Modifying the color scheme
To change the color scheme of this template go to 
the “Design” menu and click on “Colors”. You can 
choose from the provide color combinations or you 
can create your own.
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ABSTRACT

Research problem:
● Wearable and implantable devices dissipate power by 

continuously monitoring, collecting and transmitting 
biosignals from the user.

Objective:
● Develop a battery-driven wearable and implantable  

system that is capable of biosignal collection and wireless 
transmission, while being power efficient.

  

DISCUSSIONS

In this work, a battery-driven, power-efficient 
wearable and implantable device was developed, with 
the purpose of action potential acquisition and 
wireless data transmission. We have implemented an 
adaptive Analog-to-Digital Converter that reduces the 
sampling rate when it detects that the input biosignal 
is not of relevance according to its application. With 
this approach, we were able to reduce the amount of 
data transmitted for up to 63%, and decrease the 
overall power consumption of the system by 19%, 
without losing  action potentials detection accuracy.

Wearable and implantable medical devices ranging from continuous 
glucose monitors to pacemakers are becoming increasingly vital and 
ubiquitous. Such devices continuously takes measurements, which 
consumes battery power. The power consumption is proportional to the
amount of information collected and with the frequency of data collection. 
High power consumption leads to rapid discharging of battery limiting the 
usage of these devices. These signals are often transmitted over wireless 
technology for analysis, as well as to keep track of the user’s record, 
which also significantly increases power consumption. In this project, we 
develop circuit techniques for data acquisition in these devices that 
reduces the amount of data collected, thus reducing power consumption 
without any significant change in accuracy.

BACKGROUND

● A simulated action potentials database was used to 
simulate, test and develop this work.

● Threshold is set above noise level.
● Lost of packets with collected data may occur when 

transmitting over WIFI. as it is a normal behavior 
when using UDP transport layer at a fast 
transmission rate.

● In order to have a consistent transmission of data, a 
high quality wireless router is needed
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EXPERIMENTAL SET-UP

Set-Up Specifications:
● ESP32 Wireless Module with 

integrated MCU.
● External 12-bit ADC Pmod AD1

● Real Action Potential detection
● Improve transmission performance
● Deeper reduction of the sampling rate.
● Faster transmission rate
● Adaptive noise level threshold
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Data Acquisition:
● Process of sampling real-world signals and 

transform then into Digital form, for computer 
manipulation.

 Action Potentials:
● Excitable animal cells such as neurons and 

muscle cells communicate with other cells 
by means of rapidly changing electrical 
signals called action potentials. Action 
potentials in neurons are also called spikes. 
The generation patterns, frequency, and 
morphology of these action potentials vary 
from cell to cell and for the same cell 
according to cell's behavior or due to various 
diseases. Implantable devices have been 
developed for measuring these action 
potential parameters to diagnose, monitor, or 
treat various medical conditions such as 
spinal cord injuries, and in neuroscience for 
understanding various brain functions.

Wearable system using external ADC and Wireless Module

Figure 1. Proposed low-power data acquisition process with an adaptive 
Analog-to-Digital Converter.

Figure 2. Adaptive sampling 
and recreation of signal.

Figure 3. Comparison between conventional ADC and different 
adaptive sampling rates.

Table 1. Power consumption comparison

With our proposed data acquisition acquisition system with Adaptive ADC, we obtained a decrease in power 
consumption for up to 19% and a reduction of 63% data samples without losing spikes detection accuracy.
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