
The on-orbit Band-to-Band measurements are generally in close agreement with pre-launch 
Band-to-Band measurements performed in a laboratory

Earth Sciences Division – Hydrospheric and Biospheric Sciences

Measurement of the Band-to-Band Registration of the SNPP VIIRS Imaging 
System from On-Orbit Data

James C. Tilton, Terrestrial Information Systems, NASA GSFC, Guoging Lin, Terrestrial Information Systems, 
NASA GSFC and SSAI, and Bin Tan, Terrestrial Information Systems, NASA GSFC and SSAI



Name:  Bin Tan, Terrestrial Information Systems Lab, SSAI/NASA GSFC 
E-mail: bin.tan@nasa.gov
Phone: 301-614-5965

References:
[1] C. Cao, F. J. De Luccia, X. Xiong, and F. Weng, “Early on-orbit performance of the visible infrared imaging radiometer suite onboard the Suomi National Polar-
Orbiting Partnership (S-NPP) satellite,” IEEE Trans. Geosci. Remote Sens., vol. 52, no. 2, pp. 1142-1156, 2014.
[2] A. Gruen, “Development and Status of Image Matching in Photogrammetry,” The Photogrammetric Record, vol. 27, pp. 36-57, 2012.
[3] A. A. Cole-Rhodes and P. K. Varshney, “Image registration using mutual information,” in Image Registration for Remote Sensing, J. Le Moigne, N. S. Netanyahu 
and R. D. Eastman, eds, Cambridge: Cambridge University Press, pp. 131-149, 2011.
[4] Z. Wang, X Xiong and Y. Li, “Improved Band-to-Band Registration Characterization for VIIRS Reflective Solar Bands Based on Lunar Observations,” Remote 
Sensing, vol. 8, no.27, pp. 1-12.
[5] G. Lin, J. C. Tilton, R. E. Wolfe, K. P. Tewari, and M. Nishihama, “SNPP VIIRS spectral bands co-registration and spatial response characterization,” in Proc. SPIE, 
2013, 8866, Art. ID. 88661G.
[6] J. P. Kern and M. S. Pattichis, “Robust multispectral image registration using mutual-information models,” IEEE Trans. Geosci. Remote Sens., vol. 45, no. 5, pp. 
1494-1505, 2007.
[7] C. Studholme, D. L. G. Hill and D. Hawkes, “An overlap invariant entropy measure of 3D medical image alignment,” Pattern Recognition, vol. 32, no. 1, pp. 71-86, 
1999.
[8] K. I. Joy, “Catmull-Rom splines,” On-Line Geometric Modeling Notes, (http://graphics.cs.ucdavis.edu/~joy/ecs278/notes/Catmull-Rom-Spline.pdf, last accessed Sep. 
15, 2015).
[9] E. Catmull and R. Rom, “A class of local interpolating splines,” in Computer Aided Geometric Design, R. E. Barnhill and R. F. Riesenfled, eds., New York: 
Academic Press, 1974.

Data Sources:  VIIRS image from over the Mediterranean Sea collected on July 31, 2013.

Technical Description of Figures:
Left Graphic: Imagery Resolution 5-Min L1 Swath Radiance data (bands I4, I3 and I2 shown as red, green and blue, respectively, with histogram equalization 
enhancement) for a VIIRS image from over the Mediterranean Sea collected on July 31, 2013. (Note: Since this image was acquired from an ascending orbit, the 
southeast corner is at the top-left corner as displayed.)

Right  Graphics:  Plots of pre-launch (lab) and on-orbit measured BBR shifts for all bands versus band I1. One standard deviation error bars are included with the on-
orbit measurements. (a) Along scan shifts in the 3x1 aggregation zone. (b) Along scan shifts in the 2x1 aggregation zone. (c) Along scan shifts in the no aggregation 
zone. 

Scientific significance, societal relevance, and relationships to future missions: This is the first study to measure the band-to-band registration with 
on-orbit satellite data. The comparison to in-lab pre-launch BBR measurements shows that this set of algorithm, which include normalized mutual 
information and bicubic interpolation, produces accurate band-to-band registration assessment . The result  also indicates that the VIIRS sensor is in good 
shape and performs as expected on band-to-band registration.
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