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Project Objective

The project objective is to design and implement an affordable and wearable 

sensor suite (A-TeChToP) that allows for the safe and wireless real-time health 

monitoring of a child. A-TeChToP will notify guardians when the child’s bio-signals 

have passed below or above healthy thresholds. The device must remove the 

need for standard encumbering medical equipment and minimize adult 

supervision.

This particular A-TeChToP device will help monitor children with histories of 

seizures.



Mission Profile

A-TeChToP’s mission is to successfully monitor seizures for a 

child between the ages of 5 and 13 while playing on a playground 

for thirty minutes. The seizure device will be attached to the 

child’s wrist and then the child will perform specific exercises and 

later play freely. Data will be sent continuously to a guardian-

monitored computer and, if the child displays the symptoms of a 

seizure, the guardian will be warned.

The device must be durable enough to withstand the small 

collisions and mild weather changes (light rain) associated with 

playground play.
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The Design

EDA Sensor

Accelerometer

Electrodes
Controller and Bluetooth

A-TeChToP



Project Features

• Combined Bluetooth 

and microprocessor 

on the SAMB11

• Extremely small

• Electrodermal 

activity sensor with 

reusable electrodes
• Combination of accelerometer and electrodermal 

activity sensor to detect seizures with the 

accuracy of an electroencephalogram [1]

• New graphical widget for displaying EDA signal



System Block Diagram



Outline of Experiments for Design Solutions

• The first experiment effectively tests and confirms the seizure detection 

capabilities of the combined use of an electrodermal activity sensor and 

accelerometer.

• The second experiment discusses the 3D printed materials that were 

considered in the watch band selection, the experiment confirms that the 

resulting watch straps design is best suited for the seizure watch.



Experiment 1 (In progress)

This experiment involves testing 

the output of the electrodermal 

activity sensor and the 

accelerometer on someone who is 

experiencing a seizure to confirm 

that both sensors respond as 

expected. This study [1] has 

shown that seizure detection is 

significantly more accurate with 

the combined use of an 

EDA and accelerometer. 

Experiment is to be completed 

once the EDA sensor is received. 

Fig. Graph shows the correlation between EDA 

and accel. data during seizure events [1]



Experiment 2

Arriving at the right design: 

We tested different materials to determine the best 

one that provides flexibility, protection for electronic 

components, ease of use and coolness! 

As a result, we decided not to 3D print the watch 

band and to have a thick walls for the housing.



Interface Matrix



Wires, Cables, Connectors

The PCB board will be produced based on the interface matrix. The connections 

must be close to the SAMB11, in order to conserve space on the face of the 

device.

The wires connected to the electrodes must be routed down to the ventral side of 

the distal forearm from the watch face/pcb. The wires also must not be exposed or 

susceptible to movement, which would distort the electrodermal signal. This will 

require the manufacturing of a tube or line in the wristband, through which the wire 

can be wrapped around the wrist. 



Fritzing Diagram

Fritzing diagram is in progress do to the custom parts which need to be finished.



Physical Breadboard

Image shows the breakout board from 

sparkfun which is connected with an 

Arduino Uno to test the functionality of the 

ADXL345. This board is connected over 

I2C and runs off of the 3.3V output of the 

arduino. The EDA sensor is to be 

integrated and tested as well.



Schematic (SSE)



Schematic (Zoomed in)



Schematic (Zoomed in)



Schematic (Zoomed in)



PCB Layout

The PCB layout is still in 

progress. 



SolidWorks 3D Model

-The 3D SolidWorks model consist of the housing and 

its lid. The lid is attached to the housing with 4 micro 

screws one at each side. 

- The watch band(strap) will be attached to the 

housing through two lugs(one at each side). 

-The housing will be 3D printed from PLA and the 

band is made of nylon with plastic buckle. 

Lid

Band only 



http://youtube.com/v/_HQyzIIx9Mk
http://youtube.com/v/_HQyzIIx9Mk


Prototype/Production Parts

Rapid prototype of EDA circuit

The EDA circuit was adapted from [2] 

using a LT1168 instrumentation 

amplifier with the analog output 

connected to an arduino uno to 

easily view the output of the circuit.

Result - There was a high amount of 

noise and distortion in the resulting 

signal and it was decided by the 

group to use a standalone EDA 

sensor instead.



Software System Block Diagram



New Software: Atmel BTLC1000 Telemetry Subroutine

API Block Diagram [3] Event Handling Flow Chart [3]



New Software: Atmel BTLC1000 Telemetry Subroutine

Client Server Connection Example  [3] Sending/Receiving Communication Commands  [3]



SAMB11 Software Modules



Subsystem Software Modules

• Writing software for the Samb11 has proven to be 

a very difficult task and will require significantly 

more time.

• Necessary software modules include

• ADXL345 accelerometer data (SPI) 

processing code

• Three axis data to determine 

orientation

• Bitalino EDA sensor data (analog) 

processing code, using ADC of the Samb11

• Noise reduction

• Removal of artifacts



Strategy for Verification and Validation

Example Test Plan (requirement number 1)

Verification of electronics requirements such as 

number 3, 4, 5, 11, and 12  require a careful 

inspection of the data sheet prior to purchase. In 

most cases, this will also include breadboard 

testing, to ensure that these specifications are 

met.

Verification of signal processing requirements 

such as number 7 and 8 will be verified by 

analyzing the frequency distribution, to  ensure 

that noise has been eliminated and the 

frequencies lie within the required bandwidth. 

Requirement number 6 will be verified by 

analyzing the precision of the output data points 

in the terminal window.

Manufacturing requirements such as dimensions  

and weight will require hand measurement of the 

final product parts.



Verification and Validation Matrices



Verification and Validation Matrices (continued)



Verification and Validation Matrices (continued)



Verification and Validation Matrices (continued)



Work Breakdown 

Structure

Two major branches for the 

groups (Central Sensor Suite 

and Seizure Watch)

Each group member completes 

all their division tasks



Mass Resource Report



Power Resource Report



Budget Report



Updated Schedule

• Follows WBS

• Areas that slowed progress:
• PCB

• Coding of the SAMB11

• EDA Sensor would not ship

• Target areas to help speed up 

progress:
• Assembly

• Sensor integration

• Testing



Burndown

• Blue: Baseline Hours

• Yellow: Actual Remaining 

Hours

• Red: Theoretical 

Remaining Hours if on 

Schedule

• Currently working hard to 

catch up in some areas, but 

it seems as though tasks 

are being started but not 

finished

• 52.0% of project complete
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