The ubiquitous smartphones, tablets, and the upcoming smart-
glasses and smarfwatches radically tfransform the way we scan bar-
codes every day. Barcode |localization is an important preprocess-
INg step that quickly scans the entire camera image and passes
barcode candidatfes to the actual decoder. An ideal localization
algorithm can find barcodes of different symlbologies at different
scales, orientations and of different blurriness (1).
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The OpenGL ES 2.0 standard defines the programmalble graphics
pipeline for embedded devices.

We present a robust joint 1D and 2D barcode localization algorithm
(1) on the mobile GPU. The barcode probability maps are derived
from the edge and corner structures and the color of the pixels. The
algorithm requires pixel-wise operations only and is hence suitable
for paradllel processing on mobile graphics hardware.

Algorithm outline: input image and its chroma map, m : edge density
Map, ms : corner density map, s; : 1D saliency, s, : 2D saliency

The presented method can detect barcodes at various scales and
orientations at 6 frames per second in HD resolution images on cur-
rent generatfion smartphones. We achieve a speedup of factor 3-
6 compared to the CPU implementation on different smartphone
models with 4-6 GPU cores. However, the number of GPU cores is
expected to grow faster than the number of CPU cores that leads
to great acceleration of our algorithm in the future.
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Intermediate results rendered on the screen: original image, x-derivatives,
edges (red) and corners (green)
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mage filtering can be reformulated as a rendering task using fex-
tures for input as well as for output. The different steps of the algo-
ithm can be implemented as OpenGL ES 2.0 fragment shaders and
pboth 1D and 2D barcode saliency maps are computed directly on
the graphics hardware.

e sfreaming camera images directly to tfexture memory

e resampling on graphics hardware

e reshuffling vertical and horizontal filter operations

e pbranch-free code using the built-in step function

e sepdarable filters reduce the numlber of texture fetches

e reading mulfiple texels by leveraging hardware inferpolation

Our localization algorithm can be applied as a preprocessing step
for existing barcode decoder algorithms pushing smartphones one
step closer to enterprise-grade barcode scanning.

Parallelization in OpenGL allows portability across a wide range of
devices including wearable computers such as the Google Glass
or the Samsung Galaxy Gear watch.
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