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Advanced Baseline Imager (ABI)
• Implementation phase
• Contractor:  ITT Corporation, Ft Wayne, IN

Solar Ultra Violet Imager (SUVI)
• Implementation phase
• Contractor: Lockheed-Martin Advanced Technology Corp, Palo Alto, CA

Extreme Ultra Violet /X-Ray Irradiance Sensor (EXIS)
• Implementation phase
• Contractor:  Laboratory for Atmospheric and Space Physics, Boulder, CO 

Geostationary Lightning Mapper (GLM)
• Implementation phase
• Contractor: Lockheed-Martin Advanced Technology Corp, Palo Alto, CA

Space Environmental In-Situ Suite (SEISS)
• Implementation phase
• Contractor:  Assurance Technology Corporation, Carlisle, MA 

Magnetometer (MAG)
• To be procured as part of spacecraft contract

GOES-R Instruments

Operational 
Complexity



Changes Since Last GUC

• Five instruments are in implementation
• Last instrument implementation contract (GLM) 

awarded in Dec 2007

• ABI is a year past CDR
• Prototype Model integration in 2008

• HES is no longer a part of the instrument manifest
• Instrument interfaces are mature
• Spacecraft implementation RFP release imminent



ABI Ops Terminology

Swath(s) Scene(s) Timeline

Swath:  sub-area collected in a single scan
• Defined by start and end coordinates; straight line, any angle

Scene:  Area to be observed (e.g. CONUS)
• Ordered set of swaths; need not be contiguous

Timeline:  Defines what to observe when (e.g. Mode 3)
• Time sequenced set of scene swaths and durations



ABI Scene Definitions

Rectangular scenes:
• E.g. CONUS = 6 swaths, equal length, spaced 

uniformly North-to-South, parallel to equator

Arbitrary shapes:
• E.g. Full Disk = 22 swaths, staggered lengths 

(piecewise fit to circle), spaced uniformly North-to-
South, parallel to equator

Stares:
• E.g. Blackbody; same start & end coordinates

Arbitrary angles:
• E.g. NS scan for detector element uniformity checks



ABI Data Collection Summary

Scene definition:  defines what to collect
• All scenes broken down into set of individual swaths
• Swaths defined by start and end coordinates
• 18 scenes predefined for normal and diagnostic data collection
• 46 custom (user definable) available

Timeline:  defines when to collect scenes
• Timestamped list of scene swaths with durations
• Minimum of 13 defined at launch, including Scan Modes 3 and 4
• Capable of up to 48 timelines on-orbit

Scene & Timeline:  defines how to collect
• Scan rate determined by swath length and timeline duration
• Modified timelines/scenes must follow predefined rules to meet instrument 

performance requirements (E.g. at least 3 stars every 5 minutes)

Operator determines which timeline to run and how many repetitions
• Timelines do not need to be modified to account for commanded scan direction, 

space look side, yaw flip state, and bright object avoidance zone (min 3 deg)



Operational Comparison

Imager:  designed for single image at a time
• Command rectangular area to be collected in real time
• New scene interrupts current one

• Collection resumes once higher priority collection finishes
• Very operator intensive (particularly for GOES-I/M)

ABI:  designed for interleaving multiple images
• Scenes and timelines defined prior to collection

• Can be retained on board for re-use later
• Multiple scenes can be collected “simultaneously” at different repetition 

intervals (e.g. Scan Mode 3)
• Swath-based rather than scene-based

• Low level of operator interaction
• Greater flexibility – swaths need not be parallel to equator
• Note:  interrupted timelines don’t resume – must be restarted



GOES Imaging Repeat Periods

GOES-R ABI Mode 3
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Scene Repeat Periods:  Imager and ABI

1 22 per hour (non-uniform spacing)
2 1 min repeat possible for two meso scenes



ABI Scanning Scenarios

ABI Scan Mode 4 produces continuous full disk (CFD) data every 5
minutes

ABI Scan Mode 3 (a.k.a. Flex Mode) produces interwoven data in a 15 
minute cycle 

• Full Disk: 15 minute refresh
• CONUS:   5 minute refresh
• Mesoscale: 30 second refresh

15 min

15 min



30 seconds

ABI Scan Mode 3 Timeline

0 B
30 L
60 L
90 L

120 L
150 L
180 L
210 L
240 L
270 L
300 L
330 L
360 L
390 L
420 L
450 L
480 L
510 L
540 L
570 L
600 L
630 L L
660 L
690 L
720 L
750 L
780 L
810 L
840 L
870 L

Meso 29-2
Meso 30-2

Meso 25-2
Meso 26-2
Meso 27-2
Meso 28-2

Meso 21-2
Meso 22-2
Meso 23-2
Meso 24-2

Meso 17-2
Meso 18-2
Meso 19-2
Meso 20-2

Meso 13-2
Meso 14-2
Meso 15-2
Meso 16-2

Meso 9-2
Meso 10-2
Meso 11-2
Meso 12-2

Meso 5-2
Meso 6-2
Meso 7-2
Meso 8-2

Meso 27-1
Meso 28-1
Meso 29-1
Meso 30-1

Meso 23-1
Meso 24-1
Meso 25-1
Meso 26-1

Meso 19-1
Meso 20-1
Meso 21-1
Meso 22-1

Meso 15-1
Meso 16-1
Meso 17-1
Meso 18-1

Meso 11-1
Meso 12-1
Meso 13-1
Meso 14-1

Meso 1-2
Meso 2-1
Meso 3-1
Meso 4-1

Meso 2-2
Meso 3-2
Meso 4-2

Star 7
Star 8

Star 9

Meso 1-1

Meso 5-1
Meso 6-1
Meso 7-1
Meso 8-1
Meso 9-1

Meso 10-1

CONUS 3-5
CONUS 3-6

Star 1
Star 3

Star 2

Star 4
Star 5

Star 6

CONUS 3-1
CONUS 3-2
CONUS 3-3
CONUS 3-4

CONUS 2-3
CONUS 2-4
CONUS 2-5
CONUS 2-6

Full Disk Swath 21
Full Disk Swath 22

CONUS 1-1
CONUS 1-2
CONUS 1-3
CONUS 1-4
CONUS 1-5
CONUS 1-6

CONUS 2-1
CONUS 2-2

Full Disk Swath 17
Full Disk Swath 18
Full Disk Swath 19
Full Disk Swath 20

Full Disk Swath 13
Full Disk Swath 14
Full Disk Swath 15
Full Disk Swath 16

Full Disk Swath 9
Full Disk Swath 10
Full Disk Swath 11
Full Disk Swath 12

Full Disk Swath 5
Full Disk Swath 6
Full Disk Swath 7
Full Disk Swath 8

Full Disk Swath 1
Full Disk Swath 2
Full Disk Swath 3
Full Disk Swath 4



ABI Scan Mode 3 Animation

Mode 3 Animation (from ITT)



Total precipitable water (TPW) and Lifted Index (LI) are demonstrated in a Mode 3 timeline

Courtesy of J. Li, CIMSS

ABI Scan Mode 3 Product Demonstration

CIMSS Product Demo removed



Single ABI GOES-East CONUS coverage

Note:  CONUS scene sizing is under review.  
Interactions with the GOES-R Operational 
Requirements Working Group (GORWG) are 
underway to refine East and West scenarios. 

Current Mode 3 CONUS Sector 
(8.0215 deg x 4.8129 deg)
projected up over CONUS (5000 
km x 3000 km at nadir)



CONUS West and CONUS East views

• This view utilizes current Mode 3 CONUS sizing; actual size TBD
• Today’s western PACUS is ~30% larger than the Mode 3 CONUS
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Possible ABI Scan Strategies
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Mode 3
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Full hour in severe weather situations Routine hourly operations mode, 
allows full disk winds each hour.

Mode 4

To be evaluated:  What are the best combinations of scan scenes and timelines?
• Discussions will be facilitated by the GORWG
• Baseline is Mode 3

Mode 3 Mode 3

Mode 3



SXI Operations

• On-board EEPROM table will hold an observing 
sequence set

• Operational sequences defined by SWPC
• Reconfigurable on-orbit

• Ground command will initiate the observing sequence 
which will then continue indefinitely 

• SUVI can transition to different sequences by: 
• ground command
• spacecraft command (stored command/relative time 

sequence)
• Internal event detection (flare, etc)

• Limited calibration sequences to be defined



EXIS/SEISS/GLM Operations

• Primarily, these instruments operate autonomously 
once in normal operations mode

• No special scheduling operations expected

• Limited post-launch, post-storage and periodic 
calibration sequences to be defined

More operational information for SUVI, EXIS, 
SEISS, and GLM will be available for GUC 2010!
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