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Introduction:   
Five previous flyby missions have obtained disk-

resolved images showing the details of the comet nu-
clei (Fig. 1). The latest ESA/NASA Rosetta mission, 
which is the main focus of our proposed work, ob-
served one comet during a large portion of its orbit 
around the Sun. The interpretations of all these data 
rely on the accuracy of the calculation of observation 
geometry that supported by Navigation and Ancillary 
Information Facility (NAIF) as Spacecraft, Planet, In-
strument, C-matrix and Events (SPICE) data, and also 
can be directly provided as geometric backplane data. 
The goal of our project is to update SPICE data and 
archive geometric backplane data, which contains the 
geometry information of a single image, including 
light scattering geometric angles, RADF (Radiance 
Factor), and spatial coordinates of each pixel for come-
tary image data obtained by a variety of spacecraft to 
enable robust interpretations, and save other investiga-
tors the time and effort needed to perform their own 
computations of sub-pixel registered viewing geometry 
data.  
This project would save a lot scientists who try to 
study Rosetta images from same problems, including: 
（1）	 The standard Rosetta image orientation and 
complex data structure. There are 2 different orienta-
tions and 2 different formats for Rosetta images, which 
we will unify in our planned backplane product. 
（2）	 The camera distortion. We will include it in 
the camera model we use. 
（3）	 The error in SPICE data, which we will solve 
by updating the kernels. 
（4）	 There is redundant effort in calculating the 
geometry for the images, including the computing ef-
fort needed for image registration to certain precision, 
and rendering the complicated, high-resolution shape 
model of 67P (SHAP7 model is with 44 million facets 
and the 3D file is 796MB in size). The backplane data 
product we are producing will provide the community 
with high quality geometry data they need.  

This presentation will outline the plan and current 
status of our project.  

Outline of the plan: 
We first add ISIS3 support for these missions; sim-

ulate the observations with current SPICE data and the 
shape model[1-3]. Then, we use automatic matching 
process to produce keypoints with each observed im-
age and its simulation image derived from the high 
resolution shape model. After removal of the outliers 
from the keypoints matches, we use the least square 
approximation of the image-to-image homography 
(affine) matrix to determine the spatial offsets and ro-
tation. After this step, we control the data with updated 
ISIS3 tools to generate new SPICE (CK and SPK) ker-
nels. At the same time, we develop scripts for calculat-
ing backplane data and produce the backplane datasets 
as we planned. Our last step is product preparation and 
archival of our resulting datasets including the SPICE 
kernels, image backplane datasets, software, and doc-
umentation.   

Summary:  
This project will update SPICE data and archive geo-
metric backplane data, which contains the geometry 
information of a single image, including light scatter-
ing geometric angles, RADF (Radiance Factor), and 
spatial coordinates of each pixel for cometary image 
data obtained by a variety of spacecraft to enable ro-
bust interpretations, and save other investigators the 
time and effort needed to perform their own computa-
tions of sub-pixel registered viewing geometry data. 
This project will also add ISIS3 support for these mis-
sions and make the software for generating the geome-
try data available to the community. 
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Figure 1 Comet nuclei. (from left: 19P, 81P, 9P, 103P, 9P, 67P) 
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