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Prototype testing, ranging from lab calibration to flights to the stratosphere 

have been promising. The goal is to have a marketable version ready for 

manufacture in early 2019 at a price point of $3k to $5k. 

Introduction & Background

Conclusions

Most air quality measurements are made at fixed ground stations. These 

have the advantage of having easy access to electrical power along with 

minimal constraints on size and mass. The disadvantage is that you only 

get measurements at one location and near the ground. 

Building mounted systems can provide some vertical data, but suffer from 

the local environment of the building including heat, moisture, air currents, 

vent stack effluents, and outgassing.

Crewed aircraft mounted systems have weight, size, and power limitations, 

but can be quite robust laboratory-style equipment. However, these are 

extremely expensive to operate. 

Balloon and drone borne systems must be lightweight, compact, and carry 

their own power. The trade off is usually measurement precision and flight 

lifetime. 

The AtmoSniffer is a small, lightweight, multi-sensor array, designed for 

small payload capacity systems ranging from airborne balloons and drones 

to bicycles. It can be mounted on towers or vehicles as well. 

Current Status

• Lightweight: fly under balloons or UAS (unmanned aircraft systems)

• Robust: Can withstand falls or being parachuted to the ground from the 

stratosphere; can operate at -50°C and low pressure.

• Pressure and temperature changes have minimal impact on calibration.

• Flexible interfacing: onboard datalogging, long distance RF, WiFi, LTE

• Multi-Sensor Array: 

• Measured Gases = ozone, carbon dioxide, carbon monoxide, 

nitrogen dioxide, sulfur dioxide, and ammonia

• Particulates = PM2.5 as a count density or mass density

• Meteorological = Temperature, %RH, Pressure

• Location = space and time via GPS

• Turbulence = 9-axis inertial measurement system (accel, gyro, 

magnetic field)

• Internal System Health = battery voltage, internal temp/RH, etc.

• User friendly interface 

• Flexible power options: AC, Li+, LiPo, Solar

• User configurable: GUI setup, field interchangeable power, field 

interchangeable wireless datalogging options.

System Goals

• Gas sensor chip options are being evaluated and tested.

• Vacuum pump needs to be tested for power and low pressure 

performance. 

• Migrating from Raspberry Pi to custom microprocessor control.

• Evaluating wireless interfacing options.

• Developing a modern GUI. 

• Working to reduce gas flow rate and particle separator options.

• Reducing mass and power draw along with making the system more 

compact.

• Testing the feasibility of high-temperature usage, utilizing a TEC.

• Investigating the option of increasing the number of channels for the 

particle counter.

• Improving manufacturability for mass production. 

System Overview Calibration & Flight Tests

Figure 1. The SID (System Interface Daughterboard) is shown on the left. The microprocessor, 

user interface, external sensors, power, and all interconnects go through the SID. The air flows 

through three main chambers as shown on the left. The orange chamber filters, preps the air, and 

measures PM. The purple chamber contains the gas sensors. The open section is the mass flow 

meter and vacuum pump. This matches the three rows shown in Figure 2.

Figure 2. Block diagram of the air flow. 

The three rows match the chambers in the 

right photo of Figure 1. The gas sensors 

have changed with some versions.

Figure 3. The MSA is equivalent to the 

SID in Figure 1, and contains the 

microprocessor, inertial measurements,

GPS, wireless interface, data logging, and all 

systems control.

A known problem that is being addressed is the 

issue of zero-drift by many of the sensors along 

with differing warm-up times. We hope to solve 

this problem with a programmed start up and 

periodic zero routine all controlled by the MSA 

microprocessor. 
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Figure 5. Calibrated pressure data obtained from the environmental  test chamber. The solid 

line is the pressure sensor readings and yellow markers are the known, calibrated, values.

Figure 6. Flight data collected Feb. 9, 2016 showing GPS altitude, PM2.5, vs. time compared to the 

UDAQ Hawthorne station located approximately 3 km to the north. 

Figure 7. Sensor calibration tests at the Utah Division of Air Quality Air Measurement Center. 

Figure 4: Typical raw-signal response from O3, NO2, CO, & NH3 during two flights 

for the 2017 Utah Winter Fine Particle Survey.  The outputs have been normalized to 

allow viewing on a single graph. This graph shows sensor warm up behavior as well.


