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PERSPECTIVE

Cleared for Take-Off — Autonomous Technology and Aviation Litigation

Development of Automation in Aviation and Public Perception

Autonom ous techno l ogy i n  avi a t i on  i s no t  new. T he  Hewi t t -Sperry Au tom at i c A i rp l ane  f i rst  f l ew i n  1917  and  was desi gned  as a  p i l o t l ess a i rcra f t  to
de l i ve r exp l osi ves du ri ng  Worl d  War I .  In  1933  Wi nn i e  M ae  ci rcum navi ga ted  the  g l obe  i n  seven  days wi th  he r p i l o t  assi sted  by i naugura l  au top i l o t
techno l ogy.  From  those  ea rl y f l i gh ts the  avi a t i on  i ndustry has p rope l l ed  i tse l f  fu rthe r and  faste r i n  tha t  t rad i t i ona l  au to  f l i gh t  system s, i ncl ud i ng
au top i l o t  and  au to th ro t t l e ,  a re  the  no rm  and  cockp i t  au tom at i on  i s now a  rea l i st i c d i scussi on  rang i ng  f rom  com p l e te l y au tonom ous UAV system s to
p i l o t l ess com m erci a l  a i rcra f t .  T he  deve l op i ng  “deep  l ea rn i ng ” o r “m ach i ne  l ea rn i ng ” techno l ogy m ay no t  be  ho l d i ng  the  i ndustry back,  bu t  the  pub l i c’s
pe rcep t i on  o f  avi a t i on  au tom at i on  and  d i scom fo rt  l eve l s wi th  robo t i c a i rcra f t  m ay be  –  facto rs to  consi de r i f  faced  wi th  l i t i ga t i ng  an  au tonom ous
avi a t i on  case  be fo re  a  j u ry.  Arguab l y the re  i s l eg i t i m acy to  the  pub l i c’s concern  abou t  rap i d  advancem ent i n  avi a t i on  au tom at i on .  T he  i n te rface
be tween  techno l ogy,  hum an facto rs,  and  m eteoro l ogy –  a l l  i m portan t  com ponen ts i n  f l yi ng  –  l ends i tse l f  to  a  dynam i c m atri x tha t  i s ri fe  wi th
ri sk.  Au tonom ous techno l ogy on l y i ncreases the  pe rce i ved  uncerta i n ty as how to  assess tha t  ri sk.

An  extrem e exam p l e  o f  how avi a t i on  ri sk and  au tom at i on  i n te rsect  occu rred  one  m orn i ng  i n  heavy ra i n  when  a  twi n -eng i ne  a i rcra f t  stead i l y descended
towards the  g round  un t i l  i t  i m pacted  a  fa rm er’s f i e l d ,  exp l oded ,  and  ki l l ed  a l l  21  peop l e  on  board .  Ra i n  and  tu rbu l ence  were  facto rs,  bu t  no t  necessari l y
the  p ri m ary causes o f  the  acci den t .  T he  a i rcra f t ,  a  C-23B+ Sherpa ,  was ou t f i t ted  wi th  au top i l o t  techno l ogy and  i ts a l l eged  fa i l u re  con tri bu t i ng  to  the
crash  was the  sub j ect  o f  con ten t i ous l i t i ga t i on  aga i nst  the  desi gner and  m anu factu re r o f  the  au top i l o t  system  (Ferguson  v.  Bombard i e r Servi ce  Corp .,
244  F.  App ’x 944  (11 th  Ci r.  2007).  Ano the r exam p l e  o f  avi a t i on  ri sk and  au tom at i on ,  a l be i t  an  o l de r one ,  was when  an  au top i l o t  system  was a l l eged  to
m a l funct i on  du ri ng  f l i gh t  l ead i ng  to  qu i ck p i tch  ad j ustm en ts and  passenger i n j u ri es (Nel son  v.  Ameri can  A i rl i nes,  Inc. 70  Ca l .  Rp tr.  33  (Ca l .  Ct .  App .
1968).  However,  the  passengers i n j u red  onboard  th i s Am eri can  A i rl i nes f l i gh t  were  l ucky,  because  abou t  one  year l a te r on  M arch  1 ,  1962 ,  Am eri can
Ai rl i nes 707-123B Astro j e t  Fl i gh t  One  crashed  i n to  Jam a i ca  Bay Queens two  m i nu tes a f te r takeo ff  due  to  a  p rob l em  wi th  the  au top i l o t  rudder se rvo .  As a
resu l t  o f  the  fa i l u re  o f  tha t  au tonom ous techno l ogy,  95  l i ves were  l ost .

However,  the  au top i l o t  acci den ts descri bed  above  occurred  we l l  be fo re  the  adven t  o f  new p rocessi ng  power and  techno l ogy tha t  i s ava i l ab l e  today.  A I
i n  avi a t i on  m ay soon  ecl i pse  so f tware  deve l opm ent,  and  th i s change  has opened  the  possi b i l i ty fo r f l i gh t  con tro l  m ach i ne  l ea rn i ng  based  on  vi deo
feeds,  GPS, sonar,  and  gyros.  T h i s m ach i ne  l ea rn i ng ,  i n  tu rn ,  l ends i tse l f  to  au tonom ousl y con tro l l ed  a l t i tude ,  a t t i tude ,  head i ng ,  eng i ne  pe rfo rm ance
(and  m any o the r aspects o f  f l i gh t) wi th  m i n i m a l  to  no  p i l o t  i npu t .  Fl yi ng  au tonom ous taxi s and  e l ectri c ve rt i ca l  take -o ff  and  l and i ng  (VT OL) veh i cl es a re
no  l onger vague  concep ts as a  resu l t  o f  the  i nnova t i ve  steps taken  by p i oneeri ng  m anu factu re rs and  opera to rs.  As we l l ,  newl y ava i l ab l e  t racki ng
a l go ri thm s and  i m age  recogn i t i on  a l go ri thm s can  adap t  i n  rea l -t i m e  a l l owi ng  fo r UAVs and  d rones to  f l y and  ho l d  on  ta rge t  even  i f  wi nds a l o f t  i m pact
the i r posi t i on  o r obstacl es be l ow obstruct  the i r vi ew. Just  as hum ans adap t  the i r deci si on -m aki ng  i n  response  to  l ea rn i ng ,  new AI  system s i n  a i rcra f t  and
UAVs can  l ea rn  and  g row wi th i n  the i r host  m ode  o f  t ransporta t i on  to  the  po i n t  tha t  the  system  can  opera te  wi thou t  p i l o t  i npu t  a t  a l l .  Pa ra l l e l  to  the
exci t i ng  adop t i on  and  deve l opm ent o f  avi a t i on  AI  i s the  i ncreasi ng  soph i st i ca t i on  o f  na tu ra l  l anguage  p rocessi ng  a l l owi ng  fo r m ore  con t i nuous
com m un i ca t i on  be tween  hum an and  system  whe the r the  hum an i s on  board  o r on  the  g round  p rovi d i ng  rem ote  con tro l .

Auto Flight Technology Failures & Traditional Product Liabili ty Litigation

Al though  the  techno l ogy deve l opm ent i s new and  i m pressi ve ,  the  o l de r au to  f l i gh t  system s fo r m anned  a i rcra f t  were  desi gned  i n  such  a  way tha t  i f  the
au top i l o t  o r au to th ro t t l e  system  fa i l ed ,  a  p i l o t  wou l d  no t  be  p reven ted  f rom  m anua l l y shu t t i ng  i t  down. Bu t  i f  the  system  i s com p l e te l y unm anned , o r
deep  l ea rn i ng  AI  i n te rfe res wi th  the  t rad i t i ona l  ove rri de  ab i l i ty,  wha t  happens next?   Lessons f rom  past  au top i l o t  l i t i ga t i on ,  pa rt i cu l a rl y i n  the  Un i ted
Sta tes,  can  p rovi de  va l uab l e  gu i dance  fo r those  i n t roduci ng  new avi a t i on  au tonom ous techno l ogy as to  how courts cou l d  assess cu l pab i l i ty i f  som eth i ng
goes te rri b l y wrong .

In  Ferguson  v.  Bombard i e r Servi ces Corp .,  descri bed  b ri e f l y above ,  rep resen ta t i ves o f  the  deceased  passengers on  board  the  C-23  Sherpa  tha t  crashed
i n  a  f i e l d  one  ra i ny m orn i ng  b rough t  a  cl a i m  aga i nst  the  au top i l o t  desi gner and  m anu factu re r fo r i ts pu rpo rted  ro l e  i n  the  fa ta l  acci den t .  T he  p l a i n t i f fs
be l i eved  tha t ,  am ong  o the r con tri bu t i ng  facto rs,  the  au top i l o t  system  i m properl y wen t  i n to  “to rque  l i m i t i ng  m ode” (restri ct i ng  the  e ffect i veness o f  any
p i l o t  i npu t) and  the re  was no  annunci a to r i nsta l l ed  to  warn  the  p i l o t  when  to rque  l i m i t i ng  m ode  sta rted .  T here  was a l so  the  a l l ega t i on  tha t  the
au top i l o t  system  was i nco rrect l y i nsta l l ed  and  th i s l ed  to  a  cab l e  j am  tha t  p reven ted  recovery once  the  a i rcra f t ’s d i ve  towards the  g round
began .  However,  the  p l a i n t i f fs’ expert  test i m ony abou t  au top i l o t  de fects was excl uded  a t  t ri a l .  As we l l ,  the  evi dence  be fo re  the  court  suggested  tha t
p ri m ary causa l  facto rs fo r the  a i rcra f t ’s l oss o f  con tro l  i ncl uded  the  p i l o t ’s deci si on  to  l eave  the  cockp i t  and  go  to  the  ba th room , wh i ch  sh i f ted  the  we i gh t
o f  an  a i rcra f t  tha t  was a l ready i m properl y l oaded  ou tsi de  o f  i ts Cen tre  o f  Gravi ty,  and  a t  a  t i m e  when  the  a i rcra f t  was f l yi ng  i n  tu rbu l ence  and  wi nd
shear.

In  Nel son  v.  Ameri can  A i rl i nes,  Inc.,  a l so  descri bed  above ,  p l a i n t i f fs pu rsued  dam ages aga i nst  Am eri can  A i rl i nes when  a  passenger was th rown  abou t
fo l l owi ng  a  sudden  and  unexpected  m ovem ent when  the  au top i l o t  ove rcom pensa ted  causi ng  the  a i rcra f t  to  nose  down ra the r than  stay l eve l .  A l though
the  au top i l o t  was d i sengaged  and  m anua l  con tro l  resum ed a f te r the  e rro r,  the  sudden  p i tch  change  was l i nked  to  the  ho ri zon ta l  stab i l i ze r t ri m  and
the re fo re  the  passengers i n  the  rea r o f  the  a i rcra f t  experi enced  a  m ore  severe  po rpo i se  m ot i on .   T he  a i rcra f t  l ogbooks i nd i ca ted  tha t  the re  were  a l t i tude
con tro l  i ssues i den t i f i ed  the  p revi ous day;  and  a l though  no t  se ri ous,  the  cause  o f  tha t  p rob l em  was no t  known. As a  resu l t ,  a  com ponen t pa rt  o f  the
au top i l o t  was rep l aced  and  the  equ i pm en t tested  as a  p recau t i on ,  bu t  the re  was no  f l i gh t  test  i n  be tween  the  equ i pm ent rep l acem ent and  the  sub j ect
f l i gh t .  A t  t ri a l  the  a i rl i ne  was found  no t  l i ab l e  fo r the  au top i l o t  m a l funct i on i ng  bu t  tha t  deci si on  was ove rtu rned  on  appea l .  T he  appea l  cou rt
de te rm i ned  tha t  the re  were  possi b l e  e rro rs m ade  i n  the  i nsta l l a t i on  o f  a  rep l acem ent au top i l o t  com ponen t pa rt  and  ea rl i e r rou t i ne  m a i n tenance  on  the
au top i l o t  was e i the r i ncom p l e te  o r i m proper.  Of  no te ,  the  fa i l u re  to  conduct  a  test  f l i gh t  i n  these  ci rcum stances was no t  consi de red  neg l i gen t  based  on
the  govern i ng  regu l a to ry requ i rem en ts a t  the  t i m e .  

Bo th  o f  these  court  cases focused  on  a l l ega t i ons o f  neg l i gen t  desi gn ,  m anu factu re ,  i nsta l l a t i on  and  m a i n tenance  o f  the  au to  f l i gh t  system s. T hese
shou l d  rem a i n  l i ve  i ssues fo r com ponen t pa rt  m anu factu re rs,  supp l i e rs and  i n teg ra to rs o f  au tonom ous avi a t i on  techno l ogy fo r bo th  m anned  and
unm anned  f l i gh t .  A i rcra f t  m a i n tenance  reco rds and  l ogbooks wi l l  con t i nue  to  be  scru t i n i zed  as wi l l  any au tonom ous deve l oper’s fo resi gh t  i n to  how the i r
techno l ogy wi l l  react  to  hum an i npu t  and  how overri de  system s a re  i nco rpo ra ted .  Bu t  as avi a t i on  i s m u l t i -face t ted ,  even  i f  the  desi gn  o r m anu factu re  o f
au tonom ous techno l ogy cou l d  be  construed  as a  con tri bu t i ng  facto r to  an  acci den t ,  e l em en ts such  as hum an facto rs,  wea the r,  and  we i gh t  and  ba l ance
wi l l  rem a i n  i m portan t  consi de ra t i ons fo r the  court .

Add i t i ona l l y,  m anu factu re rs cou l d  face  court  cri t i ci sm  i f  they fa i l  to  p rovi de  adequa te  gu i dance  on  the  m a i n tenance  o f  the i r au tonom ous techno l ogy,  o r
i f  they fa i l  i n  the i r du ty to  warn  o f  i ts i nhe ren t  ri sks.

“Duty to Warn” and “Duty to Train” on Autonomous Technology



A he i gh tened  concern  fo r those  deve l op i ng  and  adop t i ng  au tonom ous avi a t i on  techno l ogy m ay be  i n  the i r com m on l aw “du ty to  warn ” on  the  ri sks o f
au tonom ous techno l ogy.  Recen t  i nvest i ga t i ons o f  a i rcra f t  acci den ts i nvo l vi ng  au tonom ous techno l ogy and  court  cases so  fa r have  been  focused  on
whe the r the re  i s a  subse t  “du ty to  t ra i n ” p i l o ts and  end  use rs.  

Courts can  de te rm i ne  tha t  a  p roduct  i s de fect i ve  i f  a  m anu factu re r fa i l s to  i ncl ude  appropri a te  warn i ngs and  i nstruct i ons fo r i ts sa fe  use ,  m a i n tenance ,
o r upkeep .  A l i gned  wi th  a  m anu factu re r’s du ty to  warn  i s the  doctri ne  o f  educa t i ona l  m a l p ract i ce ,  wh i ch  a re  cl a i m s founded  on  an  un reasonab l e  o r poor
qua l i ty o f  educa t i on  l ead i ng  to  a  l oss.  “Du ty to  T ra i n ” as a  separa te  com m on-l aw du ty has no t  ye t  rece i ved  wi despread  accep tance .  However,  the  “Du ty
to  T ra i n ” concep t  m ay be  accep ted  and  b roadened  by ou r cou rt  system  wi th  the  deve l opm ent o f  A I  and  com p l ex au tonom ous techno l ogy i n  avi a t i on
g i ven  the  end-purposes o f  bo th  t ra i n i ng  and  au tonom ous techno l ogy a re  a l i gned :  p rom ot i ng  hum ans and  m ach i nes to  act  i ndependen t l y.

One  recen t  p roduct  l i ab i l i ty case  where  the  t ra i n i ng  o f  p i l o t  techno l ogy i n te rface  was cha l l enged  i nvo l ved  a  crash  o f  a  Ci rrus SR22  a i rcra f t  i n  Gl orvi gen
v.  Ci rrus Desi gn  Corpora t i on 816 ,  N.W.2d  572 ,  583  (M i nn .  2012).  T h i s fa ta l  a i rcra f t  acci den t  i nvo l ved  a  fou r-sea te r si ng l e -eng i ne  p ri va te  a i rcra f t  f l yi ng
i n  m arg i na l  VFR wea the r cond i t i ons.  A post-crash  i nvest i ga t i on  showed  no  a i rcra f t  o r eng i ne  p rob l em s. P i l o t  e rro r and  spa t i a l  d i so ri en ta t i on  were
si gn i f i can t  facto rs,  bu t  the  p l a i n t i f fs a l so  pu rsued  the  m anu factu re r o f  the  SR22  fo r i ts a l l eged  fa i l u re  to  fu l f i l l  i ts du ty to  warn  by fa i l i ng  to  p rovi de
adequa te  t ra i n i ng  on  the  use  o f  the  au top i l o t  (desp i te  the  regu l a t i ons no t  requ i ri ng  the  m anu factu re r to  o ffe r th i s type  o f  t ra i n i ng ).  T he  theory was tha t
i f  the  m anu factu re r had  p rovi ded  su ff i ci en t  t ra i n i ng  fo r new SR22  owners,  i ncl ud i ng  how the  au top i l o t  can  assi st  i n  ge t t i ng  ou t  o f  poor wea the r
cond i t i ons,  then  the  spa t i a l  d i so ri en ta t i on  and  acci den t  wou l d  no t  have  occurred .  T he  m anu factu re r ag reed  tha t  i t  d i d  have  a  du ty to  warn  o f  dangers
associ a ted  wi th  i ts SR22 , bu t  successfu l l y a rgued  a t  appea l  tha t  i ts du ty d i d  no t  extend  to  t ra i n i ng  p i l o ts to  p ro f i ci en t l y f l y the  a i rcra f t .   Of  no te ,
educa t i ona l -m a l p ract i ce  cl a i m s a re  ba rred  i n  the  Sta te  where  the  case  was b rough t .  In  o the r j u ri sd i ct i ons,  a  cl a i m  i nvo l vi ng  a  m anu factu re r’s du ty to
warn  cou l d  successfu l l y i ncl ude  a l l ega t i ons o f  i m proper t ra i n i ng  on  au tonom ous techno l ogy i f  an  a i rcra f t  acci den t  i s p receded  by p rob l em s i nvo l vi ng
the  p i l o t  and  techno l ogy i n te rface .

Perhaps a  m ore  g l oba l l y we l l -known a l l ega t i on  o f  a  fa i l u re  to  t ra i n  fo l l ows the  Ju l y 2013  fa i l ed  l and i ng  o f  Asi ana  A i rl i nes Fl i gh t  214  a t  San  Franci sco
In te rna t i ona l  A i rpo rt .  T ha t  m orn i ng  i n  San  Franci sco ,  as a  resu l t  o f  an  i m proper descen t ,  a  Boe i ng  777-200ER co l l i ded  wi th  the  runway resu l t i ng  i n
m any i n j u ri es and  th ree  fa ta l i t i es.  In  add i t i on  to  cl a i m s aga i nst  the  a i rl i ne ,  cl a i m s were  com m enced  aga i nst  Boe i ng  on  the  basi s tha t  they fa i l ed  to
p roperl y t ra i n  the  p i l o ts on  the  au to  f l i gh t  system s o f  the  Boe i ng  777 .  One  o f  the  p ri m ary concerns fo r th i s acci den t  was tha t  the  a t tem pted  l and i ng  o f
Fl i gh t  214  was conducted  by a  p i l o t  who  had  f l own  a  l i m i ted  am oun t o f  t ra i n i ng  f l i gh ts on  the  sub j ect  a i rcra f t ,  the  supervi si ng  p i l o t  was observi ng  h i s
f i rst  f l i gh t ,  and  the  cockp i t  se t  up  m ay have  added  to  the  con fusi on  as to  how to  use  and /o r i n te rp re t  the  au to  f l i gh t  system  duri ng  descen t .   T h i s
acci den t  l i t i ga t i on  has no t  ye t  resu l ted  i n  a  court  deci si on  p rom ot i ng  the  no t i on  tha t  the re  i s a  posi t i ve  “du ty to  t ra i n ” on  au tonom ous techno l ogy.

The Current Forecast on Autonomous Technology Litigation in Aviation’s Future

Cl a i m s aga i nst  m anu factu re rs fo r i m proper desi gn ,  m anu factu re ,  and  i nsta l l a t i on  a re  expected ;  a l be i t ,  such  avi a t i on  cl a i m s cou l d  be  m ore  com p l ex and
cum bersom e to  l i t i ga te  g i ven  the  soph i st i ca t i on  o f  the i r desi gn .  Wi th  the  i ncreasi ng  deve l opm ent and  adop t i on  o f  au tonom ous techno l ogy i n  a i rcra f t
system s, govern i ng  regu l a to rs m ay face  p ressure  to  ensure  tha t  opera to rs a re  p roperl y t ra i ned  to  m on i to r,  d i agnose  and  m a i n ta i n  the  new system s. When
the  au tonom ous techno l ogy requ i res hum an i n te rface ,  the re  wi l l  st i l l  be  the  expecta t i on  tha t  p i l o ts a re  to  keep  the i r m anua l  f l yi ng  ski l l s up  to  standard
shou l d  the  au to  f l i gh t  system s fa i l  o r be  m i si n te rp re ted .  Fu rthe r the  govern i ng  regu l a t i ons requ i ri ng  p i l o ts to  keep  a  p roper and  constan t  l ookou t  desp i te
re l i ance  on  au tonom ous techno l ogy wi l l  l i ke l y stand .  Wi th  i ncreasi ng  soph i st i ca t i on  o f  au tonom ous techno l ogy st i l l  dem and i ng  ap t  f l yi ng  ski l l s and
appropri a te  p i l o t  vi g i l ance  thus he i gh ten i ng  the  i n t ri caci es o f  hum an i n te ract i on ,  m anu factu re rs shou l d  expect  si gn i f i can t  scru t i ny i n  how they
d i scharge  the i r du ty to  warn  o f  the  i nhe ren t  dangers o f  the i r techno l ogy and  whe the r they appropri a te l y t ra i ned  the  end  use r on  the  use  o f  the i r
au tonom ous avi a t i on  techno l ogy.
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