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ABSTRACT 
Miniaturisation of instrumentation in the recent 
years rapidly advanced the development of 
range of sensors suitable for a UAV platform. 
This report gives an overview of technical 
specifications and first impressions of a few 
commercially available radiometric sensors.  
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1. INTRODUCTION 

 
A new era of remote sensing has emerged with the arrival of unmanned aerial vehicles (UAVs) for civil 
applications, especially in small area imaging, monitoring and analysis. Advances in miniaturisation of 
instrumentation enabled development of several robust, light-weight and autonomous sensors that can 
be easily installed into these microcrafts. Initiating with a simple visible-RGB camera, these mini-
imagers have progressed to include sensing in multiple spectral regions of the electromagnetic 
spectrum, both in the reflected and emitted regions, which are useful for remote sensing. With an 
interest in expanding the scope of applications of UAV in forestry beyond the use of 
orthomosaics/simple mapping and 3D modeling with an RGB camera, FPInnovations wished to have a 
first impression of the new radiometric cameras that are commercially available in the market. 
Radiometric cameras accurately measure irradiance, illuminance or reflectance from an object that can 
help in detecting features on the image characteristics (e.g. vegetation) like vigor, stress, moisture, 
temperature.    

The Centre de Géomatique du Québec (CGQ), a college centre for technology transfer (CCTT) 
affiliated with Cégep de Chicoutimi and specialized in various fields of geomatics including UAVs, has 
recently acquired several of these miniature sensors for use on-board UAV. A two-day visit to the 
institute was made to have a first impression of the following three sensors:  

 FLIR A-65 

 Micasense - Multispectral 

 U-Eye – filters 

It may be noted that the assessment and report were completed during July 2015 and due to rapid 
advancement in technology, the current models may slightly vary. 

 

2. SENSOR SPRECIFICATIONS 

FLIRS-A65 
 

FLIR-A65 is a compact thermal camera from FLIR (www.flir.com) and claims to be designed with 
Machine Vision applications in mind to fit in the tightest of spaces. It has thermographic (radiometric) 
capability, i.e. it has the ability to measure absolute temperature of a point in an image scene 
(Figure 1). This model specifically is of a 640 × 512 resolution with a 45° × 37° field of view and has 
provision for 8 and 16 bit thermal images. With a temperature sensitivity of < 50 mK (Noise To Level 
Equivalent that measures the smallest temperature difference a thermal camera can detect in the 
presence of circuit noise; 50 mK cameras are four times more sensitive than 200 mK) and a wide 
temperature range of -25°C to +135°C, it can provide fine image details and temperature difference 
information ideal for inspection, surveillance and hazard alerts. Built with a GigE Vision, (gigabit 

http://www.flir.com/
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Ethernet for Machine Vision), an interface for high performance machine vision and fast image data 
transfer, it has fast data transfer capability of up to 60hz frame rate streams directly to a computer. 
More details are provided in Table 1. 

The manufacturer claims that the FLIR A-series cameras are well integrated with FLIR Tools or FLIR 
Tools+ where images (black/white or colour) can be viewed and analyzed (Figure 1). It has the ability to 
read spot temperatures or label features directly on the screen (Figures 2) and build image mosaics.  

 

Figure 1.  FLIR A65 connected to FLIR Tools 
(Courtesy: www.flir.com) 

 

Table 1.  Technical specifications of FLIR A65 

IR Resolution 640 x 512 pixels 

Spatial resolution (IFOV) 45° (H) x 37° (V) with 13 mm lens 

Image frequency 7.5 Hz / 30Hz 

Detector pitch 17 µm 

Object temperature range -25°C to +135°C (-13°F to 275°F) 

Thermal sensitivity / 
NETD 

< 0.05°C @ +30°C (+86°F) / 50 mK 

Accuracy Accuracy ±5°C (±9°F) or ±5% of reading 

Focal plane array Uncooled VOX microbolometer 

Spectral range 7.5-13 µm 

Weight 0.200 kg (0.44 lb.) 

Camera size 106 × 40 × 43 mm (4.2 × 1.6 × 1.7 in.) 
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Figure 2.  Single frame showing contrast between grass, trees and metal 

 

Micasense RedEdge 
 

Micasense RedEdge (www.micasense.com) is a light-weight multi-spectral camera optimised for use in 
small UAVs but also useful for both aerial flying and terrestrial (handheld) imaging (Figure 3). The 
camera is fully-calibrated for repeatable measurements. It has a self-triggering capability and expected 
to provide distortion-free images. Equipped with a stand-alone GPS, all image files are time-stamped 
and geo-tagged and can be independent of the vehicle. The camera is WiFi-enabled for easy 
previewing on any external device. It is also fully integrated with Ethernet and WiFi-host interfaces. 
Micasense also provides cloud data services, and the images can be downloaded and processed in 
real-time. Commercial photogrammetric software (e.g. Pix4D) have already integrated images that are 
generated from Micasense into their workflow. 

http://www.micasense.com/
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A sample image taken from Micasense is presented in Figure 4. 

 

Figure 3.  Component and spectral bands of Micasense camera 
(www.micasense.com) 

 

Table 2.  Technical specifications of Micasense 

Weight 150 g (5.3 oz) 

Dimensions 4.8” x 2.6” x 1.8” (12.1 cm x 6.6 cm x 4.6 cm) 

Spectral bands 
Narrowband filters for blue, green, red, red edge, 
near-infrared 

Ground sample distance 8.0 cm/pixel (per band) at 120 m (~400 ft) AGL 

Capture speed 1 capture per second (all bands) 

Radiometry 12-bit RAW 
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Figure 4.  Single band (blue, red and NIR in greyscale) images and false colour composite 
of the three images at the bottom right acquired from Micasense 

 

UEye Camera 
 

While multi-spectral cameras are built to capture data in different regions of the light spectrum, certain 
applications (e.g. log scaling, distinction of water from land, specific minerals) to enhance an object or 
to capture details in shadows may only require observations in a specific spectral region of interest. 
Industrial full (visible + NIR) spectrum camera with filters, like those offered by iDS technologies, could 
be one such alternative. UEye from iDS technologies are ultra-compact high quality monochrome 
cameras with USB 2.0 interface built for industrial use. They are equipped with separate filters specific 
to different regions of the light spectrum. Monochrome lens fitted with two filters in the 750 nm and 
850 nm were tested. 
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Figure 5.  UEye and additional filters 

Features/technical specifications of UEye:  

 2,560 x 1,920 pixels (QSXGA) 
 High quality CMOS sensors with square pixels, rolling/global shutter 
 Up to six frames/s in full frame mode 
 Over 100 frames/s using Area of Interest (AOI) 
 External universal trigger input, digital flash strobe output 
 uEye SDK supplied FREE 
 C-Mount 
 Ultra-small size and less weight: 34 x 32 x 27.4 mm (HxWxD), 62 g 
 Camera control via USB 2.0 
 Mini-B USB and screwable micro D-SUB connector for industrial use 
 OEM modules available 
 Driver and interfaces: Windows and Linux SDK, Twain, Direct Show (WDM), ActiveX, 

ActivVisionTools, Common Vision Blox, HALCON and NeuroCheck 

 

http://www.photonics.com/Product.aspx?PID=6&VID=99&IID=586&Tag=Products&PRID=49783
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Figure 6.  Single frame using 750 nm filter 

.  

Figure 7.  Single frame using 850 nm filter 
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3. GENERAL IMPRESSIONS 

Visible-band RGB or non-radiometric IR (popularly called IR) cameras are useful for surveillance and 
photogrammetric applications. However, they do not have the ability to digitally and automatically 
classify objects in an image. The ability to distinguish properties of an object (e.g. forest, trees) 
improves when sensed in multiple/specific frequencies across the electro-magnetic spectrum, also 
popularly called multi-spectral (MS) imaging. MS imaging is data-rich and has the possibility of sensing 
beyond human vision. Different combination of this spectral sensing can be used to visually appreciate, 
derive indices or spectrally cluster information. Similarly non-radiometric thermal cameras help in 
categorising relatively cold/hot objects in a scene, while radiometric IR cameras help in knowing 
absolute temperatures. These expand the scope of applications in forestry, for example, identifying and 
mapping species groups, stressed vegetation, estimating biomass, surface temperatures, moisture 
content or building inspections, fire hazard alerts, etc. 

Although temperatures shown by FLIR A65 do not seem to be well calibrated at the time of testing, the 
feature of knowing absolute temperature along with its exact geolocation is very helpful in any survey 
related to thermal radiation. The additional details are a huge improvement over non-radiometric 
camera. It may be expensive (about $10,000 USD) to use as a hand-held camera (similar ones are 
available for terrestrial applications) and slightly heavy for lighter drones. This camera will need to be 
integrated with the vehicle GPS to get image location. 

Performance of Micasense was more impressive and appeared advanced compared to the Tetracam-
MCA6 that was already tested in a couple of trials by FPInnovations. Tetracam MCA6 is a MS imaging 
camera similar to Micasense but does not have the red-edge region. Auto-calibration is an 
improvement over the additional layer of down-welling (e.g. light from sun that can be used to separate 
reflectance from the object) provided by MCA6, where post-processing was necessary. Additional 
feature of real-time MSS viewing and fast download with geotagging is interesting. Although with a fee, 
the data service of real-time processing over the cloud can be useful in surveillance and instant 
decision-making. This is a light-weight camera and should be possible to use on drones with lighter 
payload. Since it is expected to be distortion-free and self-triggering, geo-tagged and independent of 
the vehicle, it should be possible to simply strap it to the vehicle.  

While multi-spectral cameras are technically advanced, they are also relatively expensive compared to 
a regular visible range RGB cameras. RGB cameras prices vary between $500 and $5,000. Alternate 
cheaper solution could be to use an industrial full (visible + NIR) spectrum camera with filters from 
specific spectral region of interest. However, UEye may still be expensive for terrestrial applications but 
can be worthwhile to test in applications like log-scaling.  
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