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Outer Planets Unified Search (OPUS)

• OPUS is the web-based search engine of the 

Ring-Moon Systems Node

• Our goal is to make it easy to search, 

discover, and explore the available data, and 

then to select and download products

• Three things are necessary for a successful 

PDS user search experience:

1. High-quality metadata

2. A fast and flexible search engine

3. A powerful but easy-to-use interface



Responsive Design Supports Mobile

Pixel 3

iPhone 7



OPUS User Interface

Universal fields applicable
to all datasets

Default search terms
used by most users

Number of results if each
option is selectedTotal number of

results with current
search



Universal Fields: Ring Radius

Close-ups of the A Ring



Mixed-Instrument Results (Observations)

Voyager ISS

Cassini VIMS

Cassini ISS



Triggered Metadata Categories



Select Mission=Cassini

Cassini mission constraints
now available



Triggered Metadata Categories II



Select Target=Daphnis



Select Observation Type=Image



User-Friendly Search Features

Input validation gives feedback 
as you type and prevents illegal 
values

String searches give suggestions 
based on partial completion

Ring Radius and Wavelength 
support preprogrammed ranges



Browse Results: Gallery View



Selecting Metadata



Browse Results: Table View



Browse Results: Slideshow



Detail I: PDS Products



Detail II: Metadata



Selecting Observations (Cart)



Cart: Observations vs. Products



OPUS State Encoded in URL



User Experience Analysis



OPUS API: Searching Example
• Search for any observation that satisfies
• It’s an Image
• of Jupiter or Saturn
• where the PDS Note field contains “ring” or 

“phase”
• and the observed phase angle for every point in 

the image is only between 150 and 170 degrees
• URL <query string>:

… observationtype=Image&planet=Jupiter,Saturn&
note_01=ring&qtype-note_01=contains&
note_02=phase&qtype-note_02=contains&
RINGGEOphase1=150&RINGGEOphase2=170&
qtype-RINGGEOphase=only



Search Results (Data)
• Actual data for <query string> sorted in reverse 

order by ring phase angle. Fields requested are 
minimum and maximum ring phase angle, 
instrument name, exposure duration, image pixel 
size, minimum and maximum filter wavelength

/api/data.json?<query string>&
order=-RINGGEOphase1,opusid&
cols=RINGGEOphase1,RINGGEOphase2,instrument,duration,
greaterpixelsize,wavelength1,wavelength2

[["165.488", "168.627", "Voyager ISS",       "15.3600",  "800", "0.2800", "0.6400"],
["163.639", "167.120", "Voyager ISS",       "15.3600",  "800", "0.2800", "0.6400"],
["160.312", "160.963", "Voyager ISS",        "0.2400",  "800", "0.2800", "0.6400"],
["160.047", "160.383", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["160.047", "160.382", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["160.046", "160.382", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["159.823", "160.159", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["159.823", "160.159", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["159.822", "160.158", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["159.755", "160.087", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],
["159.755", "160.087", "New Horizons LORRI", "9.9670", "1024", "0.3500", "0.8500"],

[…]



Search Results (Info)
• Number of results:

/api/meta/result_count.json?<query string>
{"result_count": 117}

• Breakdown by mission:
/api/meta/mults/mission.json?<query string>
{"New Horizons": 91, "Voyager": 26}

• Range of values available for ring radius:
/api/meta/range/endpoints/RINGGEOringradius1.json?
<query string>
{"min": "61082.725000", "max": "2999253.227000",
"nulls": 0}



Resources
• GitHub

https://github.com/SETI/pds-opus

• Twitter

@pdsopus

• Blog

https://ringsnodesearchtool.blogspot.com/

• opus-users mailing list coming soon


