
An	
  Australian	
  Placename	
  Gaze1e	
  
Augmen3ng	
  the	
  Flynn-­‐Engdahl	
  gaze1e	
  in	
  Antelope	
  

	
  

	
  



The	
  problem	
  
  GA’s	
  Earthquake	
  Hazard	
  web	
  page.	
  Place	
  names	
  were	
  being	
  manually	
  

entered.	
  How	
  can	
  we	
  make	
  it	
  easier	
  to	
  generate	
  accurate	
  place	
  names?	
  

	
  



The	
  problem	
  
  Alert	
  emails	
  –	
  not	
  exactly	
  useful	
  informa3on	
  for	
  emergency	
  services.	
  

	
  



The	
  problem	
  
  Heads	
  up	
  display	
  –	
  again	
  not	
  very	
  useful.	
  

	
  



The	
  problem	
  
  It	
  was	
  annoying	
  people,	
  including	
  the	
  CEO!	
  

  Never	
  a	
  good	
  idea	
  to	
  be	
  annoying	
  the	
  CEO.	
  	
  

  So	
  there	
  was	
  considerable	
  pressure	
  to	
  fix	
  the	
  problem.	
  

	
  



Early	
  thoughts	
  
  One	
  of	
  our	
  watchstanders	
  has	
  experience	
  with	
  GIS	
  and	
  ArcGIS,	
  why	
  not	
  get	
  

him	
  to	
  develop	
  a	
  new	
  database	
  of	
  place/region	
  names	
  for	
  Australia.	
  

  How	
  broad	
  should	
  the	
  Gaze1e	
  be?	
  Do	
  we	
  want	
  to	
  replace	
  the	
  Flynn-­‐Engdahl	
  
Gaze1e	
  completely?	
  Or	
  con3nue	
  to	
  rely	
  on	
  it	
  for	
  loca3ons	
  outside	
  of	
  
Australia?	
  

  How	
  do	
  we	
  integrate	
  it	
  with	
  Antelope?	
  Do	
  we	
  use	
  the	
  exis3ng	
  F-­‐E	
  database	
  
format?	
  If	
  not,	
  how	
  do	
  we	
  tell	
  Antelope	
  to	
  read	
  any	
  other	
  format?	
  

  How	
  can	
  we	
  improve	
  the	
  place	
  descrip3ons	
  in	
  general?	
  What	
  about	
  
genera3ng	
  a	
  distance	
  string	
  from	
  a	
  reference	
  place	
  in	
  a	
  region?	
  

  How	
  do	
  we	
  test	
  and	
  review	
  the	
  new	
  Gaze1e	
  to	
  make	
  sure	
  it	
  produces	
  
sensible	
  and	
  correct	
  placename	
  strings?	
  

	
  



Developing	
  the	
  Gaze1e	
  in	
  ArcGIS	
  

	
  



Developing	
  the	
  Gaze1e	
  in	
  ArcGIS	
  
  Rather	
  than	
  basing	
  the	
  Gaze1e	
  around	
  closeness	
  to	
  points,	
  we	
  chose	
  to	
  

develop	
  explicit	
  polygons	
  instead.	
  

  There	
  are	
  several	
  polygon	
  “types”	
  which	
  affect	
  how	
  the	
  placenames	
  are	
  
generated,	
  e.g.	
  Offshore,	
  Oceanic,	
  Town,	
  Regional,	
  Desert.	
  

  Most	
  polygons	
  have	
  an	
  associated	
  “parent”,	
  which	
  is	
  a	
  significant	
  town	
  or	
  
place	
  that	
  can	
  be	
  used	
  as	
  a	
  reference	
  point	
  for	
  a	
  distance	
  string.	
  

  Each	
  polygon	
  also	
  has	
  a	
  Name,	
  Region	
  and	
  State.	
  

  Dan,	
  who	
  developed	
  the	
  Gaze1e	
  in	
  ArcGIS,	
  also	
  defined	
  a	
  series	
  of	
  rules	
  to	
  
generate	
  the	
  strings	
  based	
  on	
  the	
  polygon	
  type.	
  

  We	
  decided	
  to	
  produce	
  both	
  long	
  and	
  short	
  strings	
  to	
  meet	
  various	
  needs.	
  

	
  

	
  



Early	
  integra3on	
  with	
  Antelope	
  
  ArcGIS	
  exported	
  the	
  Gaze1e	
  as	
  two	
  CSV’s	
  

  Ver3ces,	
  which	
  contained	
  a	
  in-­‐order	
  list	
  of	
  all	
  the	
  points	
  of	
  each	
  polygon	
  as	
  lat/lons.	
  

  Centrepoints,	
  which	
  contained	
  the	
  detailed	
  informa3on	
  about	
  each	
  polygon.	
  

  About	
  12,000	
  lines	
  in	
  ver3ces,	
  and	
  	
  1000	
  in	
  centrepoints.	
  

  So	
  how	
  do	
  we	
  look	
  up	
  a	
  polygon	
  for	
  a	
  given	
  lat/lon.	
  Exis3ng	
  op3ons?	
  
  winding.pl	
  –	
  Contrib	
  module	
  wri1en	
  in	
  Perl,	
  slow	
  and	
  limited	
  to	
  Perl.	
  

  Inwhichpolygons	
  –	
  Contrib	
  program,	
  execu3on	
  overhead	
  and	
  uses	
  limited	
  schema.	
  

  Cgeom	
  –	
  C	
  library	
  for	
  computa3onal	
  geometry,	
  no	
  Perl/Python	
  bindings	
  yet.	
  

  Decided	
  to	
  go	
  with	
  cgeom	
  for	
  performance	
  and	
  flexibility.	
  
  Created	
  new	
  schema	
  to	
  store	
  centrepoints/ver3ces	
  informa3on.	
  

  Wrote	
  rudimentry	
  Python	
  bindings	
  to	
  cgeom	
  using	
  ctypes.	
  

	
  

	
  



Tes3ng	
  and	
  reviewing	
  the	
  Gaze1e	
  

	
  

	
  



Tes3ng	
  and	
  reviewing	
  the	
  Gaze1e	
  
  To	
  test	
  the	
  strings	
  that	
  were	
  being	
  produced,	
  each	
  watchstander	
  was	
  given	
  

a	
  state	
  to	
  test	
  thoroughly,	
  checking	
  both	
  the	
  short	
  and	
  long	
  strings.	
  

  Many	
  improvements	
  to	
  the	
  placenames	
  were	
  made	
  as	
  a	
  result.	
  

	
  

	
  



Real	
  integra3on	
  with	
  Antelope	
  
  Un3l	
  now,	
  the	
  scripts	
  were	
  only	
  being	
  used	
  to	
  drive	
  the	
  test	
  webpage.	
  

  Not	
  directly	
  usable	
  by	
  produc3on	
  programs	
  that	
  currently	
  used	
  the	
  
grname()/srname()	
  rou3nes	
  to	
  produce	
  F-­‐E	
  placenames.	
  

  Also	
  was	
  too	
  slow,	
  a	
  new	
  solu3on	
  was	
  required.	
  

  All	
  exis3ng	
  scripts	
  that	
  generated	
  placenames	
  wri1en	
  in	
  Perl.	
  No	
  desire	
  to	
  
rewrite	
  them	
  in	
  Python	
  just	
  yet	
  (although	
  will	
  eventually).	
  

  Couple	
  of	
  op3ons:	
  
  libuser	
  –	
  can	
  override	
  the	
  user_grname/srname	
  func3ons	
  with	
  Antelope-­‐wide	
  effect.	
  No	
  

change	
  to	
  scripts	
  (in	
  theory).	
  

  Write	
  custom	
  Perl	
  bindings/library	
  and	
  use	
  them	
  instead	
  of	
  grname/srname	
  in	
  scripts.	
  

  Went	
  with	
  the	
  second	
  op3on.	
  	
  
  Seemed	
  less	
  dangerous	
  than	
  messing	
  with	
  deep	
  Antelope	
  internals.	
  

  And	
  needed	
  to	
  generate	
  the	
  Long	
  string	
  aswell,	
  which	
  grname	
  interface	
  did	
  not	
  support.	
  

	
  



Real	
  integra3on	
  with	
  Antelope	
  
  Wrote	
  a	
  new	
  C	
  library,	
  libgaze1e,	
  that	
  read	
  the	
  ver3ces	
  table	
  and	
  built	
  a	
  

polygon	
  par33on	
  using	
  libcgeom.	
  	
  

  About	
  100x	
  faster	
  than	
  the	
  pure	
  Python/ctypes	
  version.	
  

  Wrote	
  Perl	
  XS	
  module	
  ATWS::Gaze1e	
  that	
  wraps	
  libgaze1e	
  for	
  loading	
  
ver3ces	
  and	
  searching	
  for	
  polygon.	
  Falls	
  back	
  on	
  F-­‐E	
  if	
  no	
  polygon	
  found.	
  

  Replaced	
  calls	
  to	
  grname/srname	
  in	
  Perl	
  scripts	
  with	
  code	
  like	
  above.	
  

  All	
  the	
  logic	
  for	
  genera3ng	
  the	
  strings	
  based	
  on	
  rules	
  wri1en	
  in	
  Pure	
  perl.	
  
Too	
  much	
  string	
  handling	
  to	
  do	
  it	
  in	
  C.	
  Downside	
  is	
  will	
  need	
  to	
  be	
  rewri1en	
  
in	
  Python	
  at	
  some	
  stage.	
  Libgaze1e	
  can	
  be	
  reused	
  to	
  load	
  polygons	
  though.	
  

	
  



Release	
  and	
  results	
  
  Change	
  was	
  rela3vely	
  minor,	
  about	
  4	
  scripts	
  needed	
  to	
  be	
  updated,	
  and	
  just	
  

to	
  replace	
  calls	
  to	
  grname/srname.	
  

  Went	
  in	
  to	
  produc3on	
  a	
  couple	
  of	
  months	
  ago	
  (roughly).	
  

  Now	
  have	
  emails	
  that	
  look	
  like	
  this.	
  Much	
  be1er	
  for	
  responders!	
  

  Also	
  watchstanders	
  report	
  easier	
  3me	
  making	
  short	
  strings	
  for	
  webpage.	
  

	
  



Final	
  thoughts	
  
  Interes3ng	
  project	
  that	
  brought	
  together	
  people	
  from	
  different	
  areas	
  (GIS,	
  

Antelope)	
  and	
  presented	
  new	
  implementa3on	
  challenges.	
  

  Experience	
  may	
  be	
  of	
  interest	
  to	
  others	
  who	
  face	
  similar	
  issues	
  with	
  the	
  F-­‐E	
  
gaze1e	
  for	
  their	
  local	
  region.	
  

  Might	
  be	
  nice	
  to	
  see	
  a	
  more	
  high-­‐level	
  framework	
  in	
  Antelope	
  for	
  
augmen3ng	
  the	
  built-­‐in	
  gaze1e	
  in	
  future.	
  

  Ques3ons?	
  

	
  


