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High Dynamic Range Imaging (HDRI) Upgrades Inspection
# BLOG: MATERIALS

RESU |t5 A Shape-Shifting Metamaterial Inspired by Push
Puppets

HDRI features capture details when the environment, or the objects themselves, are both bright and —

dark. = IDECS: UNMANMED SYSTEMS
AUSA 2024: New Drones and Counter UAS

0 Designers and operators of automated inspection systems have long been challenged with completing — Technology

accurate inspections when those tasks required high dynamic range, or when there was a need to ,
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Combined Image

Figure 1. A compaosite image of the flower provides visibility in both light and dark ereas of the object. {Image Credit Teledyne
DALSA]

High dynamic range is especially important if the scanned objects have some features that are highly
reflective, or when inspections are performed outside where natural lighting fluctuates with changing
conditions, such as from sunny to overcast.
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In these situations, users have had few options. They may have chosen to focus on one particular
area, accepting that their inspections would only be as accurate as the technology would allow, or
they may have opted to make significant investments in complicated workarounds, such as
incorporating multiple filters into the camera design to limit the level of brightness, or even

deploving costly hardware and strobe lights to manage lighting intensity. £\J avantor-

With the continued evolution in machine vision technology — due in part to increased customer
demands for improved image qualitv and more accurate inspection capability — area and line scan
cameras are now better ahle to address inspections that require high dynamic range. The new WEBCASTS
technology with high dynamic range imaging capability uses multiple synchronized exposures in
successive images to capture the level of detail required. Successive frames or lines are combined in a
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composite image, producing a higher-contrast image than can be achieved with a single exposure, Development

showing detail in both the light and dark areas of the object (see Figure 1).
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Today's intelligent wransportation systems inspect with high dynamic range capability. In particular, 7 UPCOMING WEBINARS: MATERIALS

the technology has improved the precision of rail inspection. Advanced area cameras now offer the g{f;:ﬂ_t:soptmze Your Designs for 3D Printmg -
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Figure 2. HDRI a valuable technology for reilroad track inspection, ensures image capture in variable lighting and weather
conditions, including when & section of track is covered by shadows. [Image Credit- Teledyne DALSA)

In the case of rail inspection, high-speed sensors wigger the camera to capture frames at twice the
tvpical frame rate. The first frame of this “double exposure” relies on a short exposurs time that
ensures bright areas of the railway are not over-saturated, while the second image has a longer
exposure time to provide visibility of the darker area of track. In-camera image processing ensures
the timely integration and analysis of the composite images, and triggers alerts or identifies the k -y

location if a problem is detected (see Figure 2). How to opt'm‘ze Your
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The same principle applies to other intelligent waffic or ransportation applications where the lack of
sufficient lighting may otherwise vield imsufficient detail. In the case of red-light cameras, for
example, a high dyvnamic range image ensures that license plates are visible even under variable
lighting.

OTHER APPLICATIONS

High dyvnamic range imaging also has multiple applications in manufacturing environments, where
inspections of mmlti-colored objects have posed a challenge. One example is the inspection of
assemblies that include high-contrast components, such as printed circuit boards that have highly
reflective solder joints interspersed with dark integrated circuits or green solder masks.

In this case, the combination of reflective metal parts with darker materials requires that nsers
determine which area needs the greatest focus and then design the inspecticn system accordingly.
High-intensity lighting captures dark elements and over-saturates reflective parts, while lighting
appropriate for bright areas makes the dark components impossible to view.

With high dynamic range imaging, the use of multiple synchronized exposures ensures that the
optimized exposure time produces good image detail regardless of object contrast. The result can be
either independent images or consolidated images that provide visibility of both light and dark
elements.

High dynamic range imaging capahilities are now available in some line scan cameras as well Muld-
line scan cameras accommodate high dvnamic range by capruring simultaneous images with varving
exposures: the first line with a short exposure, the second with a longer exposure. The different
exposures provide two images with different intensities.

Inspections using line scan cameras that offer high dynamic range imaging are becoming more and
more common in the production of banknotes. New generations of banknotes from arcund the globe
now incorporate security fearures designed to prevent counterfeiting, including the use of metallic
threads or strips. Because the metal elements can be highly reflective, making them much hrighrer
than the material around them, they can make the print inspection of banknotes difficult to
accomplish with traditional machine vision technology.



Figure 3. Teledyne DALSAs Linez™ line scan camera uses long exposures and half ggin (shown in top image] and short expozures
{shown in middle imzge) to highlight flaws with banknates. The final HOR imaging results appearin the bottomimage. {Image
Credit Teledyne DALSA]

With traditional image capture, the use of lower-intensity lighting could accommodate the metallic
surface, but the non-reflective surface would become difficult to inspect because it would appear too
dark. With today's line scan technology, cameras can be preprogrammed to use different exposure
times per ling, increasing the objectdimage contrast. Thus, images caprured using short exposure can
highlight problems with the metallic elements of the banknote, while the image taken with a longer
exposure ensures visibility of the dark area (see Figure 3).

In both area and line scan cameras, high dynamic range allows for comprehensive visibility in Light
and dark elements, in bright and dark environments, and across a wide range of inspection
applications, including intellisent ransportation systems, print inspection, electronics and printed
circuit board inspection, medical imaging, and food and beverage inspection — increasing a user’s
inspection capabilities far bevond what is possible with only a single exposure time.

This article was contributed by Manry Romero, Product Manager at Teledyme DALSA (Waterloo,
Ontario, Canada). For additional information, visit hitp//info.hotims.com/53590-155 (2.

Article published in Tech Briefs, June 2015


https://www.techbriefs.com/component/content/article/22262-high-dynamic-range-imaging-hdri-upgrades-inspection-results

