
Visual Descriptions of Chandra Data/Images: 
Lessons learned/best practices

Technique:  
The Chandra team has had many years of experience 
creating descriptions of visualizations that were verified by 
astrophysics experts. However, the nature and complexity 
of the Chandra images, including those combined with 
data from other telescopes, provided additional challenges 
to usefully portray them for people who are blind or low 
vision. In consultation with an audio description consumer 
and writer who is also blind, it was clear early on that a 
unique approach was required. Through layers of exper-
imentation and revision, several elements for this project 
were refined. In describing the world around us, there is a 
shared lexicon of meaning for objects and spatial con-
cepts. When describing images which are constructs of 
data normally not visible to humans, specifically, and of 
sometimes esoteric or abstract processes, more typical or 
usual description techniques fell flat. 

Two main issues became clear:
1. Simply describing the image as it appears, without its 
scientific meaning, was not helpful and was unsatisfying 
for audiences who are blind or low-vision. A more useful 
approach resulted from integrating Chandra’s verbal ex-
planations of the scientific phenomena along with descrip-
tions of what the visual viewer was seeing in the presented 
image. Typically, descriptions can exist alongside, but be 
displayed separately, from the scientific narrative. In order 
to be comprehensible to someone experiencing the image 
without sight, however, the visual description and explana-
tion has to be integrated in a unique way. 

1 https://chandra.si.edu/resources/podcasts/description_audio.xml

About:  
An accessible digital project to help connect users - particularly those who are blind, have low vision, or 
have different learning needs - with the science of NASA’s Chandra X-ray Observatory was launched in 
January 2021. The project provides verbal descriptions of high energy astrophysics data (primarily images 
and data-driven movies or sonifications, as well as illustrations when required) when they are released. The 
information is provided in both text and audio formats, and used as alternative texts for web and social 
me-dia platforms. The audio recordings have been concatenated into a podcast XML feed after obtaining 
user feedback.  (url for XML feed: https://chandra.si.edu/resources/podcasts/description_audio.xml )

This project was created with J.J. Hunt and Christine Malec (subject matter experts in science communi-
cation, verbal description and/or the blind and low vision communities), Chandra visualization scientist 
Dr. Kimberly Arcand and Chandra press scientist and astrophysicist Dr. Peter Edmonds. These user-tested 
materials have been informing how other Chandra captions or descriptions for non-experts are written for 
overall improvement to accessibility and inclusion.

Example: Cat’s Eye Nebula (sonification showing an image)

The Cat’s Eye video features a static image of an ethereal 
shape surrounded by concentric circles. The shape is the 
Cat’s Eye nebula, a huge cloud of gas and dust blown off of 
a dying star. The concentric circles are bubbles expelled by 
the star over time. The dust cloud resembles a translucent 
pastry pulled to golden yellow points near our upper right and 
lower left, with a blob of bright purple jelly inside the bulbous 
pale blue core. The jelly-like center represents X-ray data from 
Chandra. The outer cloud and translucent circles represent 
visible light data from the Hubble Space Telescope…
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2. Style is extremely important. For a non-scientist, these 
data can be dense, rich, complicated, abstract or, in short, 
challenging to comprehend. Pairing this kind of in-
formation with visual description complicates the process 
further. In consultation over several images, a writing style 
with short sentences, numerous commas, and frequent 
use of proper nouns was developed. This style helps by 
delivering ideas in discrete packages that are easier for 
the questing mind to parse. Minimizing use of the word 
“it” and replacing it with the proper name of the object 
freed the user’s mind from focusing on the meaning of the 
sentence itself, enabling more concentration on under-
standing the concepts being discussed. Likewise, shorter 
sentences with built-in pauses created by commas helps 
the mind have time to take in what is being presented.

Example: Uranus (image)

This composite image features the ringed planet Uranus 
set against the blackness of space. The planet is depict-
ed in blues and pinks, encircled by a near vertical white 
ring. The blue and white colors represent optical data ob-
tained by the Keck-1 Telescope, and the pink represents 
X-ray data gathered by NASA’s Chandra X-ray Observa-
tory. The blues, which appear as blended, near vertical 
stripes, range from midnight blue at our right, to teal and 
even neon sky blue at our left. Across the right half of the 
planet is a teardrop-shaped patch of neon pink which is 
more solid near the bottom and somewhat less defined 
near the top. Several pale blue dots mark the surface of 
the planet, though none appear in the hot pink patch. 
The near vertical ring, which is slightly tipped toward 
our upper-right, is quite thin. It appears white when set 
against the black background, and pink when it passes in 
front of the planet’s pink patch. Upon closer inspection, 
other faint, concentric rings can be spotted inside this 
bright ring, primarily at the furthest reaches when set 
against the blackness of space.
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Full Example: M87 zoom out of multiple images

This release features a video that takes us through visual 
representations of data collected by 19 of the world’s 
most powerful telescopes. The telescopes, which together 
collect light from across the spectrum, were part of a coor-
dinated observation. At various times between late March 
and early May of 2017, the telescopes were all used to 
observe the famous supermassive black hole at the center 
of the M87 galaxy, about 55 million light-years from Earth.

The video slowly zooms out through images representing 
data from the different types of telescopes. As we zoom 
out, more of the black hole enters the frame. We start with 
an image that resembles a glowing orange donut, brighter 
on the bottom than on top, floating in the black of space. 
Titles indicate that this represents Radio data from the 
Event Horizon Telescope. The faint outline of a square ap-
pears over top of the donut shape. Onscreen text indicates 
that each side of this square represents a distance of 0.01 
light-years. 

As the video zooms out, the donut becomes a dot inside 
a bright vertical oval with a white core and yellow and or-
ange outer rings. We zoom out further, and the oval and its 
pale orange companion shapes recede into the distance, 
replaced by a brilliant white dome shape nearing 1 light-
year across. A mottled white and orange pattern streaks 

from the dome toward our upper right, like a tail. This is 
a jet of particles traveling at the speed of light, powered 
by the black hole. A zigzagging pattern inside the jet 
becomes apparent when it nears 10 light-years in length. 
When we zoom out further such that the white dome 
shape and the bright orange jet is approximately 100 light-
years long, it presents as a solid streak.

When we zoom out further, the black hole becomes a bril-
liant white egg-shape nearing 1,000 light-years in length. 
At this point, the video splits into three vertical panels. On 
our left are representations from radio telescopes, pre-
sented in oranges and whites against a black background. 
On our right are representations of X-ray data, presented 
as purple and white shapes on a black background. And 
in the middle are visible light images which feature white 
shapes on a sky blue background. In all three representa-
tions, the jet continues to extend toward our upper right.

A representation of the black hole’s gamma ray emissions 
then eclipses the three vertical panels. It now resembles a 
glowing white ball surrounded by an irregular neon purple 
ring, which measures almost 1,000,000 light-years across. 
At this point, the video stops zooming out, and pauses on 
this image from the Fermi Gamma-ray Space Telescope. 
In the final seconds of the video, we quickly zoom back in, 
repeating much of the video in reverse.


