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Identification and Significance of Innovation
To address the NASA need for advanced dynamical theories to space mission
design and analysis in the vicinity of small bodies and libration points,
Physical Optics Corporation (POC) is continuing to develop an advanced
Orbit Dynamic Computation Approach for Space Mission Analysis in the
Vicinit of Small Bodies and Libration Points (ODYBOLP) ithVicinity of Small Bodies and Libration Points (ODYBOLP), with
corresponding computational algorithms and software, based on advanced
models of complicated celestial dynamical systems with libration points and a
pseudo-arc-length continuation method for computation of trajectories used
for zero-fuel-cost space guidance, navigation, control, and cargo
transportation and long-distance passageways through the solar system. The
ODYBOLP f ill b i d i d d NASA fODYBOLP software will be integrated into standard NASA software
packages (GMAT, JAT, etc.). In Phase I, POC demonstrated the feasibility of
ODYBOLP by using its TRL-3 Phase I prototype software. At the end of
Phase II, ODYBOLP will reach TRL 6.

Technical Objectives
1 Development of the dynamical theories describing the motion of an

NASA  Applications
The proposed ODYBOLP will extend NASA leadership in design and analysis of

Orbits in vicinity of 
small bodies 

Earth-Moon libration 
points orbits

1. Development of the dynamical theories describing the motion of an 
infinitesimal body in the vicinity of small celestial bodies, and near LPs 
of two celestial bodies (restricted three-body problem). 

2. Development the software for calculation of periodic-orbit families 
emanating from LPs of the restricted circular/elliptic three-body 
problem.

3 Development the software for calculation of periodic orbit families

The proposed ODYBOLP will extend NASA leadership in design and analysis of
space missions using unstable orbital trajectories in the vicinity of small bodies
and libration points. It will improve libration point dynamical system models
associated with the multibody problem and celestial small bodies and will provide
methods to use these models in space mission analysis and design. The
ODYBOLP makes the choice of suitable nominal orbits and near-zero-fuel-cost
transfer trajectories easier and faster for the mission designer.

3. Development the software for calculation of periodic orbit families 
emanating from LPs of small celestial bodies.

4. Development the software for calculation of zero-fuel-cost transitions 
between orbits using invariant stable and unstable manifolds of the 
dynamical systems.

5. Integration of the developed software with the NASA GMAT. 
6 Id ifi i f h i l i l f h d l d f f

Non-NASA Applications
The proposed ODYBOLP approach has significant commercial applications for 
numerous government agencies and commercial players of the national space and 
satellite market in effective and robust computations of trajectories of spacecraft 
used for space guidance, navigation, control, and cargo transportation and long-
distance zero-fuel-cost passageways through the solar system.
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6. Identification of the commercial potential of the developed software for 
preflight space mission design in the vicinity of small bodies and LPs.
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