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1.Introduction

Traditional methods to measure canopy variables like densiometers are crude.
Hemispherical photography is much more accurate, but requires expensive equipment like digital single-lens reflex cameras
(DSLR) and specialized lenses, is tedious to deploy, and extremely prone to errors due to poor exposure.
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In contrast, modern smartphone cameras are readily available and make use of ever-improving software to produce images
with high dynamic range and clarity, but lack suitable hemispherical lenses. Thus, despite the fact that almost all ecologists
and foresters carry a high-powered, image processing device in our pockets, we have yet to fully employ it for the purpose of
data collection.

Here, | developed method to extract hemispherical images from spherical panorama software available on any smartphone
that is easy to implement, requires no additional equipment, and is more accurate than traditional methods.

2 . M Et h Od S Google Camera app (for Google phones) or Google

Street View (for Android and iOS) is used to
capture a spherical panorama following the app’s
onscreen prompts.
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The phone uses computational photography and
high dynamic range routines to ensure even
exposure in all 36 images that make up the
photosphere. Then, the software automatically
stiches the images into a single, seamless
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Extracting circular hemispherical images from photospheres requires just a single line of code. (I
provide command line scripts and also recopies for batch processing images with an open source GUI
platform in the supplementary material).

A Figure 1. Spherical panoramas (A)
are stored and output from
smartphones as 2D images with
equirectangular projection (B).
Because spherical panoramas are
automatically leveled using the
phone gyroscope, the top half of
the equirectangular image
corresponds to the upper
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