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The Herschel Common Science System (HCSS) is an integrated 
software system that includes all packages necessary to work 
with the Herschel Space Observatory and resulting data in a 
single common environment.

ïData processing tools
The online Herschel Data Pipelines will be identical to those provided 

within the HCSS. Interactive processing within the HCSS will allow 
additional data processing capabilities, possibly improving on that 
which can be done by the automated system.

The HCSS data processing system is intended to be a complete and 
well tested environment from which all necessary processing of 
Herschel data can be done.

ïPipelines
Data processing pipelines will be run by HSC. They will be ñscriptedò 

versions of the HCSS DP available to the community.

HERSCHEL COMMON SCIENCE SYSTEM
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HERSCHEL DATA

Data is stored in the Herschel Archive at the ESA Herschel 
Science Centre. Accessed and downloaded using a WWW 
interface and via ñHIPE.ò

Data will be processed to several more refined levels. Details are 
instrument dependant. Consult the instrument handbooks for 
further information.

Level 0 ïñrawò or unprocessed data
Level 0.5 ïminimal processed, uncalibrated
Level 1 ïcalibrated data frames
Level 2 ïmore advanced processing of an observation
Also available will be 

Calibration data
Pointing Data & other Auxiliary Data
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Herschel Instrument Pipelines:

SPIRE, PACS, HIFI
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Pipeline Implementation

Å The pipelinesconsist of a sequence of Tasks, each performing a specific 
processing step. 

Å All Tasksare written in Java although an implementation in Jython is 
possible.

Å Each pipelineis implemented as a Jython script that passes data 
between Tasksin the form of Products.

Å No computation is carried out in pipelinescripts.

Å There is one pipelinescript for each instrument mode.

Å Pipelines and Taskswill be flexible enough to allow modification by 
users to carry out Interactive Analysis using different strategies.

Å The pipelines and interactive analysis tools are executed in the 
Herschel Interactive Processing Environment (HIPE).
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SPIRE Global Data Flow

Telemetry

Pre-Processing

Observation Context:

ÅAuxiliary

ÅCalibration

ÅLevel 0: formatted raw data

Engineering 

Conversion

Observation Context:

ÅAuxiliary

ÅCalibration

ÅLevel 0: formatted raw data

ÅLevel 0.5: physical units

AOT Specific 

Processing
Photometry

Åpoint source

Åsmall map

Åscan map

Spectroscopy

Åpoint source

Åraster map

Observation Context:

ÅAuxiliary

ÅCalibration

ÅLevel 0: formatted raw data

ÅLevel 0.5: physical units

ÅLevel 1: calibrated timelines 

and single spectra

ÅLevel 2: maps, spec. cubes

Post-Processing

quality analysis

Pipeline relevant 

for interactive 

analysis

Observation Context:

ÅAuxiliary

ÅCalibration

ÅLevel 0: formatted raw data

ÅLevel 0.5: physical units

ÅLevel 1: calibrated timelines 

and single spectra

ÅLevel 2: maps, spec. cubes

ÅQuality data
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SPIRE Pipeline Status 

Å Almost all tasks are written by now and are included into the 
pipelines! 

Å Functionalities and documentation are currently being reviewed  and 
tested as part of an ongoing science validation process conducted. 

Å Recent test campaigns provided realistic test data. More test data will 
be provided by a simulator.

Å Issues requiring attention: 

ïEnsure that tasks and pipelines are user-friendly.

ïMoving coordinate frames for targets with large proper motion.

ïCalibration products will have to be updated after launch (PV phase).
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PACS Spectrometer Pipeline

PACS data, 
House 

Keeping

Assign 
RA/Dec > 

pixel

PointingLevel 0

Flag Data
Permanently Bad 
pixels (few)
When grating or 
chopper moving
Saturated data
When glitches 
present
Open and dummy 
channels (spec 0, 17)

ConvertDNsto
Volts/s

Assign observing 
block labels
(e. g. Nod positions, 
grating scan 
direction,  calibration 
block, scan mode)

Level 0.5 
Uncalibrated 
Data Frame

Wavelength Calibration

Nonlinearities and Spatial 
Distortions

Apply RSRF

Flat Field correction

Subtract On and Off Chop and 
Convert to Jy

Level 1 Calibrated Data Frames 
(25 x 16 x time = grating 
movement) 

Rebin/Regrid

Level 2: Fully calibrated mapped 
spectral cube
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PACS Photometer Pipeline
Level 0

container

PACS data, 
House 

Keeping

Pointing

Assign pointing

Masking: 
bad/dead pixels, 
glitches, 
saturation

Data 
Reorganization
Logical blocks
time stamps
Unit conversion

Chopper
Processing
Assign offsets on 
sky
CƭŀƎ άƳƻǾƛƴƎέ 
frames

Distortion
correction

Level 0.5
Minimally 
processed 

uncalibrated 
data cubes

Initial 
Processing

Chopped 
AOTs

Combine & 
Subtract ON-
OFF beams

Correct Flat 
Field

Flux Calibrate

Mapping 
AOTs

High Pass 
Filter

Correct Flat 
Field

Calibrate

Project on 
sky

Subtract 
offsets

Correct Flat 
Field

Calibrate

Optimal Map 
Making 
Algorithm

Combine 
individual 
beams

(a) (b)

Level 1 
cube

Level 2 images

Level 1 cubes

Level 2 images


