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Figure 1: A general plan of our sensor integration process. First we work on them individually to familiarize
ourselves with the sensor then we integrate it with the others. The integration includes both hardware and
software.

Figure 2:  Our wiring schematic. Visually details all the connections between the sensors and the
Arduino data logger, which is connected on top of the Arduino.

The testbed system includes two Atmega 328 microcontrollers communicating via a system bus, thermal monitoring with
temperature/humidity sensors, a low-profile IR sensor, a low-resolution camera, an accelerometer, internal storage, GPS receiver, and
transceiver. Defined system requirements will also include the integration of a reaction wheel at later stages. Preliminary integration and

testing of the component suite has been underway to provide guidance for power, data and link budgets and telemetry needs as an initial
basis for system and resource requirements.

RESULTS

This investigation 1s still in preliminary stages. Only a partial integration and testing of the testbed system has been completed.

Identification of risks, potential faults and required transformations and budget determinations have not yet been completed and
microcontroller trades are needed.

Introduction/Background
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Figure 3:  This figure details the calculated lux and the humidity when someone exhales on Figure 4:
the sensor. The dip in lux represents when the person blocked some of the light to the light
sensor. An increase in humidity can be seen occurring immediately after the event representing
the breath.

The ADC on the Arduino converts voltages to a value between 0 and 1023. These
are then converted to g’s (which is a force caused by acceleration similar to gravity factor)
using a formula and knowledge of the unit obtained from the datasheet. This accelerometer is
3-axis which detects x, y, and z accelerations.
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Figure 6:  This figure represents light data taken outside of our college building. The values on the left
represent Lux which is the magnitude of the energy of visible light adjusted to account for how humans perceive
light. The values on the left represent the values from the Analog Digital Converter (ADC) on the sensor itself
which is used to calculate Lux. Broadband represents the value for the entire range the sensor detected (visible
and Infrared light) while IR represents just IR light. It was a bright and hot day and the unit experienced direct
sun-light. Half way through 17:35 (5:35 PM) we can see a dip across all values. This occurred when the unit was
shielded from the sun by cloud cover.

Figure 5:  This figure represents the lux calculated inside of a building. There is an
unexpected sinusoidal trend that we believe may represent this particular light source inside the
building, dimming and brightening at pseudo-regular rates.




