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Glider Observation Strategies (GOST)

Challenge: Workload for glider pilots

Solution: Automate glider guidance

Purpose of GOST:
Generate an automated Glider Observation Strategy plan
using cost functions to identify regions of higher interest,
using forecast currents to determine viable paths,
and identifying from among these preferred paths that 
maximize mission-relevant value of glider observations. 
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Glider Observation Strategies (GOST)

Challenge: Workload for glider pilots

Solution: Automate glider guidance

Purpose of GOST:
• Where do I want to go?
• Where can I go?
• What combination is best?
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Example of active glider observations in 
the right place: tactically relevant 
features

Glider defines boundary 
between warm and cold 
eddies

Assimilate glider 
observations into forecast 
models

Inform tactical decisions 
regarding:
• Acoustic transmission
• Mine drift
• Special warfare
• Small boat operations
• Search and recovery
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GOST: Cost function defines relative 
mission value among different locations

The cost function is a 
means translate the 
manual judgment of a 
subject matter expert into 
a field used in an 
automated optimization

Specific cost functions are 
designed to quantify 
preferences relevant for 
typical Navy missions.

red =  more valuable
blue = less valuable
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GOST Cost Functions: Of many possible 
paths, which one is best?

Potential (gray) glider trajectories superimposed on 
mission cost functions. The preferred waypoints (black) 
compared with the mean (white) of possible solutions.
GOST uses a genetic algorithm to find the preferred path 
(Heaney et al., 2007)
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GOST uses forecast currents to determine 
waypoints that fulfill assigned glider missions

GOST support for UUV operations at NAVOCEANO, developed by NRL 7320

local forecast currents and
Glider Optimization Strategies 
(GOST) mission cost function

NAVOCEANO glider visualized in USI
• When currents are stronger than 

predicted, the glider drifts off the 
preferred GOST path

• Pilots use USI to request a GOST 
update to guide the response to 
changing conditions

GOST generates an automated glider observation strategy, 
providing paths to achieve present and future mission goals.

Approved for public release; distribution unlimited.
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GOST automated commands, data flow, 
and pilot interaction

glider waypoint targets
glider locations, 
observations

glider status,   
system functions

glider locations, observations

Model forecasts

GOST cost function

GOST waypoints

GOC Pilots
(GLMPC-USI)

Gliders

GOC processing

ROAMER
NAVOCEANO 

Ocean Modeling 
architecture

Glider pilots use USI to tell 
GOST the
• mission type
• operational area
• exclusion zones
• glider speed, depth range

USI
NAVOCEANO 

Glider Operations 
Center

software

Automatic generation 
based on mission type

GOST uses ROAMER 
architecture to automate 
command and data flow

Where can I go?
Where do I want to go?
How successfully am I getting there?
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GOST Cost Functions: Finding the right balance 
between glider observations and recovery

A successful glider 
mission finds a path that 
seeks needed 
observations and 
reaches its recovery 
location on time

Mission 
success!

Overemphasize 
recovery: route fails 
by missing valuable 
(red) observations

Overemphasize 
sampling: route fails by 

missing recovery (   ) 
location/time

Measurements are more valued in warmer (redder) 
areas, but glider must reach recovery in 72 hours.
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Waypoints from GOST are guidance for 
glider pilots

 GOST conveys 
normalized value of 

observations at 
different waypoints

Pilot can prioritize 
more valuable 

waypoints

Normalized 
cost function 
or observation 
value 

More flexible vs less 
flexible
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How is GOST guidance used by pilots?

How are GOST waypoints typically used?
(evaluation over 10 months)

41.9% Used As Is 39.8%  Adjusted
(change a few points 
near boundaries or to 
accommodate how a 
glider identifies its 
next waypoint)

9.7% Not used
(manual control just 
before recovery, 
points outside of 
OpArea)

8.8% non-guidance 
issues
(Hardware Issues, file 
transfer issues, format 
issues)



Navy  METOC Capabilities and ApplicationsU.S. Naval Research Laboratory

GOST as part of Ocean Forecast System

OCEAN 
FORECAST 
SYSTEM

GOST
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Glider Observation Strategies (GOST)

Result: Glider pilots have increased efficiency

Solution: Automated glider guidance

Purpose of GOST:
Generate an automated Glider Observation Strategy plan
using cost functions to identify regions of higher interest,
using forecast currents to determine viable paths,
and identifying from among these preferred paths that 
maximize mission-relevant value of glider observations. 


