
O A K  R I D G E  N A T I O N A L  L A B O R A T O R Y

AI-driven Gravity Maps
Unprecedented resolution of global gravity anomaly maps

De monstrate  the  p ossib i l i ty  of  p rod ucing  hig h-re solution g ravi ty  map s
on a g lob al  scale  wi th consi ste ntly  re l i ab le  q ual i ty  at re d uce d  cost and
e f f ort .

CHALLENGE

Curre nt g ravi ty  map p ing  te chniq ue s are  f inancial ly  ine f f i c ie nt and
p rod uce  inconsi ste nt d ata q ual i ty . G e oscie nce  re se arch ne e d s a g lob al
scale  g ravi ty  map  wi th consi ste nt re solution and  re l i ab le  q ual i ty .

APPROACH

Arti f i c ial  inte l l ig e nce  ( AI )  e nab le s d e e p  f e ature  map p ing  that le arns
nonl ine ar  re lationship s b e twe e n e nd p oints of  inte re st and  comp le x
k e y inp uts .
For  AI -d r ive n g ravi ty  map s, d e e p  ne ural  ne twork s can le arn the
re lationship  b e twe e n cr i t i cal  g e op hysical  var iab le s .

IMPACT

U ncove r ing  comp le x  re lationship s b e twe e n var ious g e olog ical ,
top olog ical ,  and  d e nsi ty  p atte rns
H ig h-re solution g ravi ty  map s to sup p ort accurate  ine rtial  navig ation
syste ms
Ear ly  d e te ction of  e arthq uak e  activi ty  f or  natural  d i saste r
p re p are d ne ss
H ig h te mp oral  g ravi ty  anomaly moni tor ing

Sample density map: High-res gravity maps are essential to
geophysics and geoscience.

Re s e ar c h  F o c u s

O R N L  i s  dev el o pi ng a n  A I - dr i v en  a ppr o a c h  t o
der i v e pl a net - s c a l e gr a v i t y  m a ppi ng a c r o s s
di v er s e geo phy s i c a l  a nd t o po gr a ph i c a l
c o ndi t i o ns .

A r t i f i c i a l  i n t el l i genc e
Geo phy s i c s
D eep fea t u r e m a ppi ng

CONTACT Lexie Yang | Primary Investigator | yangh@ornl.gov | 865.241.0796

Oak Ridge National Laboratory is managed by UT-Batelle LLC for the US Department of Energy

N A T I O N A L  S E C U R I T Y  S C I E N C E S


