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Pat ien ts  recover ing  f rom sk in  cancer  surgery  o f ten  do  not  comple te ly  unders tand  and  
have  numerous  concerns  about  the i r  pos t-opera t i ve  care, wh ich  resu l ts  in  c l in ic ians  
rece iv ing  a  h igh  vo lume o f  redundant  and  low-pr io r i t y  phone  ca l l s . Our  team was  
tasked  w i th  deve lop ing  a  post-opera t i ve  care  ass is tant  tha t  cou ld  hand le  these  
concerns  and  act  as  a  constant  compan ion  th roughout  a  pat ien t ’s  recovery. We 
conducted  numerous  s tages  o f  research  and  pro to typ ing  to  f ina l l y  c reate  Hebo, an  app-
based  chatbot  tha t  uses  vo ice, tex t , and  images  to  convey  care  in fo rmat ion. Here, we  
overv iew how we  a r r i ved  a t  our  so lu t ion, as  we l l  as  how i t  se rves  as  a  p roof  o f  concept  
to  conver t  confus ing  and  overwhe lming  med ica l  i n fo rmat ion  in to  eas i l y  comprehens ib le  
p ieces  o f  knowledge.

Af te r  undergo ing  Mohs  surgery, pa t ien ts  o f ten  have  quest ions  and  concerns  about  the i r  
pos t-opera t i ve  t rea tments. Most  o f  the  post-opera t i ve  ins t ruc t ions  a re  g iven  r ight  a f te r  
the  surgery  and  most  o f  the  t ime  they  a re  rush ing  w i th  adrena l ine  and  a t  t imes  s l ight ly  
d isor ien ted. There fore, they  cannot  re ta in  a l l  the  in fo rmat ion  tha t  the  nurses  te l l  them 
a t  the  t ime  o f  the  p rocedure. There fore, pa t ien ts  requ i re  suppor t  f rom c l in ica l  s ta f f  over  
the  phone  o r  in  the  c l in ic  to  address  common concerns. Moreover, s ta f f  members  o f ten  
have  to  ded icate  s ign i f i cant  por t ions  o f  t ime  to  communicat ion  in fo rmat ion  a l ready  
made  ava i lab le  to  pat ien ts . 

Our  team has  been  work ing  to  f ind  a  so lu t ion  that  w i l l  be t te r  ass is t  pa t ien ts  dur ing  th is  
post-opera t i ve  per iod. Our  research  was  f i rs t  geared  towards  unders tand ing  the  
perspect ives  o f  both  the  hosp i ta l  s ta f f  and  sk in  surgery  pat ien ts , wh i le  uncover ing  what  
the  post-opera t i ve  care  p rocess  enta i l s . 

In  o rder  to  successfu l l y  address  the  post-opera t i ve  concerns  o f  sk in  cancer  pat ien ts , 
we  w i l l  work  to  unders tand  the  pat ien t  m indset , ident i fy  the  cha l lenges  that  pa t ien ts  
face, and  exp lo re  med ia  tha t  a re  opt ima l  fo r  communicat ing  re levant  post-opera t i ve  
so lu t ions. Th is  w i l l  he lp  us  c reate  a  p la t fo rm that  w i l l  convey  med ica l  i ns t ruc t ions  in  a  
persona l i zed  and  comprehens ib le  manner, thereby  reduc ing  the  vo lume o f  low  pr io r i t y  
ca l l s  taken  by  the  hosp i ta l  s ta f f  and  s t reaml in ing  emergency  concerns. 

Hunt  S ta tement

Prob lem Space
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I n  scop ing  our  p rob lem, we  found  that  there  were  two  ma jor  g roups  o f  s takeho lders :  
hosp i ta l  s ta f fs . To  f ind  a  so lu t ion  tha t  wou ld  ba lance  the i r  needs, we  need  to  
unders tand  the  perspect ives  on  post-opera t i ve  care  fo r  both  o f  these  g roups. 
There fore, we  chose  research  methods  that  wou ld  best  convey  not  on ly  the  b reakdowns  
in  the  care  p rocess, but  a l so  the  mindsets  o f  both  pat ien ts  and  nurses.

We s ta r ted  w i th  a  comprehens ive  l i te ra tu re  rev iew to  not  on ly  unders tand  the  cur rent  
post-opera t i ve  care  p rocess, but  a l so  to  ga in  knowledge  on  pa in  management  and  the  
re la t ionsh ip  e lder ly  peop le  have  w i th  cur rent  techno log ies. In fo rmat ion  f rom our  
l i te ra tu re  rev iew he lped  supp lement  our  f i r s t-hand  f ind ings  and  f i l l ed  in  gaps  on  
aspects  we  cou ld  not  d i rec t l y  tes t . Next , we  conducted  a  heur is t ic  ana lys is , eva luat ing  
a  p ro to typ ica l  app  Dr. Car ro l l  p rev ious ly  deve loped  to  gu ide  pat ien ts  th rough  the i r  
pos t-opera t i ve  care  us ing  N ie lsen’s  p r inc ip les. To  ga in  a  more  thorough  unders tand ing  
o f  what  pa t ien ts  and  c l in ica l  s ta f f  undergo, we  per fo rmed numerous  contex tua l  
i nqu i r ies  a t  the  UPMC Presbyter ian  and  S t . Margare t  c l in ics , observ ing  surgery, l ab  
work , pa t ien t  gu idance, and  more. Our  team shadowed pat ien ts , nurses, and  doctors  as  
they  went  about  the i r  tasks  to  ident i fy  cur rent  p rocesses  and  breakdowns. As  a  par t  o f  
our  d ia ry  s tudy, we  prov ided  each  surg ica l  pa t ien t  w i th in  our  s tudy ’s  t imef rame w i th  a  
notebook  to  record  the i r  pos t-opera t i ve  journey, wh ich  they  were  asked  to  f i l l  ou t  f rom 
the  even ing  o f  the i r  su rgery  unt i l  the i r  one  week  fo l low-up  appo in tment . We in tended  to  
d iscern  what  p rob lems  pat ien ts  commonly  face  a f te r  surgery  and  what  ac t ions  they  
take  to  address  any  concerns  they  have. F ina l l y, we  conducted  in te rv iews  w i th  pat ien ts , 
ca re takers , hosp i ta l  s ta f f, and  doctors  to  recogn ize  the  perspect ives  o f  each  
s takeho lder  and  gather  in fo rmat ion  f rom a l l  re levant  par t ies . For  more  deta i l s  on  our  
research  process, p lease  re fe r  to  our  research  repor t . 

F rom our  in i t i a l  research, these  were  our  ins ights :  

RESEARCH AND PROTOTYPING

1. Doctors  th ink  tha t  they  a re  p rov id ing  pat ien ts  w i th  a l l  o f  the  in fo rmat ion  they  
need, but  th is  i s  not  a lways  the  case.

2 . Pa t ien ts  look  fo r  greater  reassurance  and  persona l ized  care  f rom the  post-
opera t i ve  p rocess. 

3. Nurses  fee l  tha t  some post-opera t i ve  ca l l s  a re  redundant .
4. The  predominant  demograph ic  o f  sk in  cancer  pa t ien ts , the  e lder ly  popu la t ion, 

ca l l s  fo r  an  emphas is  on  access ib i l i ty  and  s impl ic i ty.
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From our  research  ins ights , we  had  mu l t ip le  b ra ins torming  sess ions  to  come up  w i th  a  
l i s t  o f  so lu t ions. We nar rowed down our  ideas  to  2  poss ib le  so lu t ions  wh ich  was  the  
chatbot  and  the  in te ract i ve  tu to r ia l  on  post-opera t i ve  care  where  we  para l le l  
p ro to typed. F rom there, we  took  the  best  fea tu res  f rom each  pro to type  to  c reate  Hebo, 
a  chatbot  w i th  l im i ted  conversat ion  top ics  des igned  to  answer  quest ions  spec i f ic  to  the  
pat ien t ’s  surgery  exper ience. We had  mu l t ip le  user  tes t ing  sess ions  and  here  a re  the  
conso l ida ted  l i s t  o f  our  ins ights :

Voice  is  good,  but  can’ t  have  just  vo ice  on ly.  V isua l  e lements  a id  pat ient  
understand ing  of  the  inst ruc t ions .  From our  user  tes t ing  w i th  our  p ro to type  chatbot , i t  
was  revea led  tha t  users  became confused  when  t ry ing  to  remember  and  unders tand  
lengthy  d i rec t ions  g iven  to  them by  a  chatbot . There fore, i t  i s  impor tant  to  keep  the  
ins t ruc t ions  shor t  and  easy  to  unders tand. Whenever  i t  i s  appropr ia te, hav ing  v isua l  
answers  w i l l  he lp  pat ien ts  unders tand  the  ins t ruct ions.

Pat ients  asked quest ions  that  we d idn’ t  ant ic ipate  and they  want  qu ick  answers  to  
the i r  quest ions  when they  ar ise .  I t  i s  unpred ic tab le  when  pat ien ts  w i l l  want  to  know 
cer ta in  in fo rmat ion  about  the i r  post-opera t i ve  care. They  do  not  fee l  l i ke  in fo rmat ion  i s  
re levant  unt i l  i t  becomes  a  p ress ing  i ssue  o r  p rob lem fo r  them. There fore, in fo rmat ion  
needs  to  be  access ib le  whenever  the  pat ien t  needs  i t . I f  Hebo  cannot  answer  the  
quest ions, i t  must  p rov ide  a  way  fo r  pa t ien ts  to  f ind  the i r  answers. 

Pat ients  t rust  too ls  that  comes f rom the i r  persona l  doc tor ’s  o f f ice .  Pat ien ts  a re  more  
l i ke ly  to  t rus t  a  too l  tha t  i s  more  c lose ly  l i nked  to  the i r  doctor  o r  comes  d i rec t l y  out  o f  
the i r  o f f ice. Our  users  requested  conf i rmat ion  and  reassurance  that  the  answers  
coming  f rom the  chatbot  were  coming  f rom the i r  own  doctor. There fore, the  
in t roduct ion  and  de l i ve ry  o f  Hebo  must  come f rom the  doctor ’s  o f f ice  to  ensure  t rus t  in  
Hebo. 

 Hebo’s  knowledge base  shou ld  extend beyond the  post-operat ive  sheet .  Through  our  
tes t ing  sess ions, users  f ind  Hebo  more  va luab le  i f  i t s  knowledge  base  cover  common 
quest ions  that  ex tend  beyond  the  post-opera t i ve  ins t ruct ions. Another  approach  to  
ex t rac t  va lue  f rom Hebo  that  d i f fe rent ia tes  f rom the  post-opera t i ve  sheet  i s  to  make  
Hebo  more  dynamic  and  in te ract i ve  than  the  s ta t ic  s ta te  o f  the  sheet . Wi th  a  dynamic  
in te ract ion, Hebo  can  he lp  the  user  parse  th rough  uncer ta in t ies  tha t  m ight  not  be  
addressed  f rom the i r  i n i t i a l  read  o f  the  post-opera t i ve  care  ins t ruct ions.

Answers  need to  be  more  targeted and persona l ized to  improve  accuracy  and 
engagement .  I naccura te  responses  can  be  addressed  w i th  more  thorough  programming  
o f  Hebo. Cur rent ly  we  use  D ia logf low to  bu i ld  out  Hebo;  so  in  th is  case, we  need  to  be  
more  ex tens ive  and  deta i led  w i th  our  t ra in ing  phrases  fo r  each  in tent . The  more  we  
t ra in  our  responses, the  less  Hebo  w i l l  ge t  confused  about  match ing  the  user ’s  
quest ion  to  the  appropr ia te  response. Both  tangent ia l  and  gener ic  responses  can  be  
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addressed  i f  we  add  more  spec i f ic i ty  to  our  chatbot . So lv ing  fo r  spec i f ic i ty  shou ld  a lso  
so lve  i ssues  w i th  inaccuracy :  the  more  we  know what  the  user  i s  ask ing , the  bet te r  we  
can  answer  h is  o r  her  quest ion.

Please refer  to  our  prev ious  repor ts  for  more  deta i led  informat ion  regard ing our  
research ins ights ,  low-f ide l i ty  prototype,  and mid-f ide l i ty  prototype 
development .

Persona l iz ing  care  inst ruc t ions  for  the  user  creates  engagement .  For  fu tu re  i te ra t ions  
o f  Hebo, i t  i s  impor tant  to  focus  on  inc lud ing  more  recommendat ions  o r  ins ights  tha t  
a re  persona l i zed  to  the  user. Knowing  what  types  o f  in fo rmat ion  to  s to re  may  not  be  
t r i v ia l . S to r ing  bas ic  in fo rmat ion  about  the  surgery  i s  a  good  s ta r t ing  po in t , but  
in fo rmat ion  revo lv ing  med ica l  h i s to r ies  ( i .e. a l l e rg ies, med icat ion, e tc . )  may  not  be  
feas ib le  to  p rogram in to  Hebo  s ince  they  a re  more  ser ious  recommendat ions. Look ing  
in to  the  compl ica t ions  o f  such  recommendat ions  and  scop ing  these  down to  a  usefu l  
subset  w i l l  be  a  l a rge  par t  o f  th is  des ign  p rocess. In  add i t ion, i t  m ight  be  necessary  to  
des ign  the  in te ract ion  o f  input t ing  user  data  in to  the  app l ica t ion. Th is  w i l l  l i ke ly  e i ther  
be  the  user  put t ing  th is  in fo rmat ion  in  themse lves, o r  a  hea l thcare  p rov ider  input t ing  
th is  in fo rmat ion  fo r  the  pat ien t  dur ing  the  onboard ing  sess ion. Unders tand ing  the  
w i l l i ngness  o f  both  s takeho lders  in  th is  input  phase  i s  c ruc ia l  i n  dec id ing  what  wou ld  
be  the  best  so lu t ion  fo r  th is  in te ract ion.

Deve lopment  shou ld  focus  on  usab i l i ty  improvements  to  min imize  awkwardness  and 
confus ion .  For  the  vo ice  aspect  o f  Hebo, we  shou ld  make  the  l i s ten ing  and  ta lk ing  
in te ract ion  between  the  user  and  the  agent  as  smooth  as  poss ib le. Th is  means  mak ing  
Hebo  more  pat ien t  so  tha t  the  user  i s  not  cu t  o f f  ea r l y, mak ing  Hebo  bet te r  convey  to  
the  user  i t s  s ta te  ( i .e . l i s ten ing) , and  maybe  even  he lp ing  the  user  fee l  more  natura l  
when  they  ask  quest ions. One  way  to  so lve  some o f  these  i ssues  wou ld  be  to  have  a  
wa lk ie- ta lk ie  in te ract ion :  ins tead  o f  the  user  p ress ing  the  mic rophone  icon  once  and  
hav ing  Hebo  dec ide  when  the  user  s topped  ta lk ing , the  user  can  press  and  ho ld  the  
mic rophone  icon  to  ind ica te  tha t  he  o r  she  i s  speak ing . In  genera l , we  shou ld  p r io r i t i ze  
tes t ing , des ign ing , and  deve lop ing  fo r  usab i l i t y, espec ia l l y  w i th  our  ta rget  demograph ic .
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Our  chatbot  i s  des igned  to  be  a  persona l  hea l thcare  compan ion  and  ass is tant  tha t  
answers  any  quest ions  the  pat ien t  may  have  about  b leed ing  and  wound  care. We found  
in  our  research  tha t  pa t ien ts  need  reassurance  to  quest ions  tha t  they  may  a l ready  know 
the  answers  to. Hebo  he lps  to  reassure  pat ien ts  by  be ing  ava i lab le  to  answer  any  
quest ions  the  pat ien t  may  have  a t  a l l  t imes  and  thereby  s imu l taneous ly  reduces  the  ca l l  
l oad  o f  the  nurses. In  o rder  to  accomodate  our  l im i ted  t ime  in  the  p ro jec t , we  nar rowed 
the  scope  to  quest ions  that  concern  b leed ing , wound  care, and  swe l l ing  on  surgery  
s i tes  on  the  neck  and  sca lp. Based  on  conversat ions  w i th  nurses  and  look ing  a t  a  few 
nurse  ca l l  l ogs  we  es t imate  tha t  a l though  sma l l  th i s  scope  w i l l  address  a round  25% of  
the  post-opera t i ve  ca l l s  f rom pat ients  w i th in  48  hours  o f  the i r  su rgery.

HEBO 

Improvements  for  H igh-F ide l i ty  Prototype 

As  out l ined  in  our  research  ins ights , v i sua ls  were  found  to  be  
ex t reme ly  he lp fu l  i n  communicat ing  cer ta in  ideas  to  pat ien ts . 
However, we  wanted  to  ma in ta in  a  ba lance  o f  inc lud ing  s imp le  and  
qu ick  verba l  answers  and  in t roduce  more  deta i led  v i sua l  answers  
when  i t  was  he lp fu l . We a lso  rea l i zed  that  hav ing  rea l  photos  was  
more  e f fec t i ve  than  hav ing  drawings  s ince  pat ien ts  a re  ab le  to  
connect  more  w i th  the  v isua ls . As  per  the  recommendat ion  o f  our  
c l ien t , we  dete rmined  that  w i th in  our  scope  the  quest ions  that  
requ i red  a  v i sua l  answer  was  how to  change  your  d ress ing , how 
much  vase l ine  to  use, and  how to  app ly  p ressure  on  a  wound. In  
o rder  to  const ruct  these  answers, we  went  to  the  c l in ic  and  had  the  
nurses  per fo rm a  th ink-a loud  o f  how they  wou ld  ins t ruc t  a  pa t ien t  
norma l l y  and  we  documented  the  p rocess  w i th  p ic tu res  a long  the  
way. We found  i t  was  he lp fu l  to  record  aud io  o f  the  nurses’  vo ices  
and  t ranscr ibe  them la te r  in to  s teps  that  were  easy  to  fo l low. 

V isua l  Answers

Spec i f ic  and  Customized  Answers  
Ef fect i ve  med ica l  recommendat ions  requ i re  a t  l eas t  bas ic  knowledge  o f  the  pat ient ’s  
h is to ry. We knew that  the  answers  Hebo  gave  must  be  persona l i zed  to  the  pat ien t  in  
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order  to  p rov ide  the  best  care. To  emula te  th is , Hebo  takes  in to  cons idera t ion  the  date, 
t ime, and  surgery  s i te  o f  the  pat ien t ’s  p rocedure  when  respond ing  to  quest ions. For  
example, when  the  pat ien t  asks, “When  shou ld  I  change  my  dress ing?”  Hebo  w i l l  
ca lcu la te  the  appropr ia te  t ime  based  on  when  the  surgery  was  in i t i a l l y  per fo rmed. 

To  make  a  robust  so lu t ion  we  knew that  Hebo’s  knowledge  base  must  ex tend  o f f  o f  the  
post-opera t i ve  care  sheet . To  genera te  a  poo l  o f  poss ib le  quest ions  and  answers  tha t  
were  in  our  scope  we  f i rs t  compi led  a  l i s t  o f  poss ib le  quest ions  based  o f f  o f  the  post-
op  sheet  fo r  d isso lvab le  su tures  as  a  s ta r t ing  po in t . Then, we  consu l ted  the  nurses  and  
doctors  in  add i t ion  to  what  we  found  in  our  d ia ry  s tud ies  to  ident i fy  common quest ions  
to  expand  Hebo. Th is  was  an  i te ra t i ve  p rocess, and  we  had  our  c l ien t  and  nurses  check  
on  our  p rogress  and  adv ise  i f  they  thought  any  add i t iona l  quest ions  shou ld  be  
inc luded. To  summar ize  our  quest ion  and  answer  database, we  made  a  log ic  t ree  us ing  
post  i t  no tes  to  ident i fy  the  ma in  b ranches  and  s t reaml ine  the  quest ions  tha t  po in ted  to  
the  same quest ion  (Append ix  #) . F ina l l y, we  impor ted  the  quest ions  and  answers  to  
D ia logF low wh ich  i s  ou t l ined  in  fu r ther  deta i l  i n  a  l a te r  sect ion  o f  th is  document . In  
add i t ion  to  expand ing  Hebo’s  knowledge  base  beyond  the  sheet , we  a lso  incorpora ted  
a  usefu l  fea ture  tha t  he lps  the  pat ien t  put  the  appropr ia te  amount  o f  p ressure  on  the i r  
wound  by  incorpora t ing  a  bu i l t  i n  t imer. Features  such  as  these  he lp  to  make  Hebo  a  
so lu t ion  tha t  b r idges  the  gap  between  the  nurses  and  doctors  and  prov ide  more  
comprehens ive  care. 

Expand  Q/A  f rom the  Post-Op Sheet

Of  course, every  recommendat ion  Hebo  makes  must  be  thorough ly  rev iewed  by  a  
doctor  to  ensure  accuracy. We gave  access  to  our  d ig i ta l  l og ic  t ree  to  our  c l ien t  fo r  
rev iew in  add i t ion  to  meet ing  in  person  to  ta lk  th rough  the  recovery  p rocess  and  ensure  
Hebo’s  answers  were  appropr ia te ly  worded  and  accura te. Fur thermore, we  ver i f i ed  w i th  
nurses  and  doctors  tha t  our  poo l  o f  quest ions  were  low pr io r i t y  and  easy  to  answer. 
Whi le  our  goa l  i s  to  a l low Hebo  to  he lp  reduce  some o f  the  nurses’  ca l l  l og , we  d id  not  
want  Hebo  to  address  h igh  r i sk  quest ions  tha t  requ i re  a  doctor ’s  a t tent ion. 

Ver i fy  Answers  w i th  the  C l in ic  to  Ensure  Hebo’s  
Recommendat ion  Accuracy  

One  prob lem we  encountered  in  ear l i e r  s tages  o f  deve lopment  was  that  Hebo  wou ld  not  
cor rect ly  answer  the  pat ien t ’s  more  spec i f ic  quest ions. We wanted  to  f i x  th is  to  not  on ly  
p rov ide  the  pat ien t  w i th  the  answers  they  need  but  a l so  make  the  conversat ion  more  
f lu id  and  dynamic. In  o rder  to  inc rease  the  spec i f i c i ty  o f  answers, we  added  more  

Make  In te ract ions  more  Dynamic  by  In t roduc ing  Fo l low-up  Qs  



9

Onboard ing

The des ign  o f  Hebo  i s  ve ry  s imp le. To  accomodate  fo r  the  lack  o f  techno log ica l  
exper t i se  in  the  e lder ly  popu la t ion, we  focused  on  mak ing  the  U I  as  s imp le  as  poss ib le. 
As  such, a l l  the  nav igat ion  i s  what  andro id  des ign  gu ide l ines  re fe r  to  as  in-app  
nav igat ion  in  wh ich  there  a re  no  components  such  as  nav igat ion  d rawers  o r  tabs. L ike  
the  ca lcu la to r  app, there  a re  very  few but tons  and  v i r tua l l y  no  need  to  nav igate  th rough  
d i f fe rent  components. There  a re  th ree  ma in  components  o f  Hebo’s  des ign :  onboard ing , 
the  conversat ion  page, and  the  pat ien t  in fo rmat ion  page. 

For  Hebo’s  onboard ing , we  knew i t  was  ex t reme ly  impor tant  to  es tab l i sh  t rus t  and  a lso  
educate  the  user  on  how to  use  Hebo  s ince  most  users  a re  unfami l i a r  w i th  us ing  th is  
type  o f  techno logy. We incorpora ted  th ree  s imp le  sc reen  that  in t roduced  the  user  to  
Hebo, exp la ined  the  scope  o f  Hebo’s  knowledge  bank , and  ins t ructed  the  user  how to  
in te ract  w i th  Hebo  respect ive ly. Add i t iona l l y, we  automat ica l l y  p rompted  the  user  to  
popu la te  the i r  p rocedure  s i te, da te, t ime, and  c l in ic  on  the  pat ien t  in fo rmat ion  page  and  
a lso  agree  to  a  consent  fo rm. Due  to  the  techno log ica l  d i f f i cu l t ies  o f  c reat ing  Hebo’s  
knowledge  base  and  bu i ld ing  out  a  sca lab i l i t y  p lan  fo r  Hebo’s  fu tu re, the  team d id  not  
fu l l y  f l esh  out  Hebo’s  des ign. We recommend fu tu re  teams  spend  t ime  i te ra t ing  on  the  
overa l l  des ign, espec ia l l y  the  onboard ing  process  to  make  sure  tha t  i t  i s  e f fec t i ve  in  
teach ing  users  how to  use  the  app  and  what  quest ions  to  ask . 

content  in to  D ia logF low and  a lso  t ra ined  Hebo  in tens ive ly  us ing  D ia logF low ’s  in te rna l  
t ra in ing  too l . Add i t iona l l y, we  in t roduced  fo l low up  quest ions  to  make  sure  Hebo  got  a t  
the  core  o f  what  the  pat ien t  was  ask ing  and  ensure  tha t  Hebo  was  prov id ing  the  r ight  
recommendat ions. For  example, a f te r  a  pa t ien t  asks  someth ing  l i ke   “Shou ld  I  see  b lood  
on  my  bandage?”  Hebo  w i l l  f i r s t  respond  by  ask ing  “Can  you  conf i rm whether  o r  not  
you  a re  b leed ing  r ight  now?”  before  answer ing  the  pat ien t ’s  o r ig ina l  quest ion. 

Design 
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Conversat ion  Page  

The  conversat ion  page  serves  as  the  hub  o f  the  app  and  where  Hebo  
l i ves. Users  who  have  a l ready  gone  th rough  the  onboard ing  s tage  w i l l  
be  d i rec ted  to  th is  page  as  the i r  home screen  and  can  immedia te ly  
s ta r t  speak ing  to  Hebo. Users  s imp ly  tap  on  Hebo’s  i con  to  beg in  
ta lk ing . We recommend that  fu tu re  i te ra t ions  o f  the  des ign  inc lude  an  
an imat ion  such  that  the  user  knows  when  Hebo  i s  l i s ten ing  and  when  
Hebo  i s  p rocess ing  and  prepar ing  an  answer. In  add i t ion  to  the  back  
and  fo r th  conversat ion  bubb les  tha t  appear, v i sua l  answers  a re  a lso  
embedded  w i th in  the  conversat ion  and  the  user  s imp ly  needs  to  scro l l  
up  to  v iew the  content .  

Pa t ien t  In fo rmat ion  Page   

The  pat ien t  in fo rmat ion  page  i s  in t roduce  to  the  user  as  par t  o f  the  
onboard ing  and  then  appears  as  a  but ton  on  the  top  r ight  corner  o f  the  
conversat ion  page. I t s  purpose  i s  to  g ive  the  user  the  ab i l i t y  to  update  
the i r  pa t ien t  in fo rmat ion  whenever  necessary  so  Hebo  can  update  
the i r  answers  accord ing ly. Th is  i s  espec ia l l y  impor tant  fo r  pa t ien ts  who  
undergo  mu l t ip le  p rocedures. 

We made Hebo an  andro id  app s ince  our  c l ient  has  an  Andro id  
dev ice .  Idea l ly,  Hebo cou ld  be  opt imized for  both  iOS and Andro id  
p la t forms to  reach a  broader  aud ience in  the  fu ture .  

User  Test ing  and Resul ts   

We per fo rmed more  focused  users  tes t ing  w i th  our  h igh  f ide l i t y  p ro to type. Our  ta rget  
aud ience  inc luded  pat ients  f rom the  c l in ic , in  add i t ion  to  the  nurses  and  o ther  potent ia l  
users  who  were  above  the  age  o f  60. Par t ic ipants  were  inv i ted  to  spend  some t ime  
in te ract ing  w i th  Hebo  wh i le  per fo rming  a  th ink-a loud  and  then  fo l low-up  in  a  b r ie f  
in te rv iew. The  ma in  ins ights  we  ga ined  f rom tes t ing  a re  as  fo l lows:

Par t ic ipants  somet imes  forget  how to  in terac t  w i th  the  app.  We found  that  a l though  
the  in te ract ion  des ign  fo r  Hebo  i s  ve ry  s imp le, users  s t i l l  had  d i f f i cu l ty  remember ing  to  
push  the  but ton  before  they  s ta r ted  to  speak . Espec ia l l y  fo r  users  who  d id  not  have  
smar tphones  o r  were  not  accustomed to  us ing  such  techno logy, we  found  that  s imp le  
gestures  such  as  sc ro l l i ng  up  to  see  the  rema inder  o f  the  v i sua l  answers  were  not  
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i n tu i t i ve  to  our  user  popu la t ion. We recommend incorpora t ing  popup  messages  and  
add i t iona l  scaf fo ld ing  to  he lp  remind  the  user  how to  in te ract  w i th  the  app. 

Par t ic ipants  asked quest ions  we d idn’ t  ant ic ipate .  As  we  had  ant ic ipa ted, somet imes  
the  user  wou ld  ask  quest ions  that  Hebo  was  comple te ly  unprepared  fo r. These  
quest ions  were  e i ther  h igh ly  spec i f i c  such  as  ask ing  Hebo  i s  a  cer ta in  b rand  o f  soap  
was  acceptab le  to  shower  w i th  o r  quest ions  tha t  d id  not  per ta in  to  b leed ing , wound  
care, o r  swe l l ing . In  o rder  to  combat  th is , Hebo  has  a  defau l t  message  when  i t  doesn’ t  
unders tand. Hebo  w i l l  ask  the  user  to  rephrase  the  quest ion  o r  s imp ly  say  tha t  he  does  
not  know how to  answer  tha t  quest ion. 

Access ib i l i ty  shou ld  remain  a  pr imary  concern   As  the  ta rget  popu la t ion  i s  most ly  
above  the  age  o f  60, we  found  i t  was  impor tant  to  cont inu ing  i te ra t ing  on  the  des ign  
and  overa l l  funct iona l i t y  to  compl iment  access ib i l i t y  fea tures. Examples  inc lude  font  
s i ze, the  onboard ing  p rocess, and  speed  o f  speech. No  mat te r  the  fu tu re  i te ra t ions  o f  
Hebo  that  shou ld  occur, access ib i l i t y  shou ld  rema in  a  h igh  p r io r i t y. 

 

Par t ic ipants  see  va lue  in  Hebo.  F ina l l y, we  found  that  overwhe lming ly  our  users  found  
s ign i f i cant  va lue  in  Hebo. Actua l  pa t ien ts  thought  Hebo  was  he lp fu l  and  easy  to  use  
and  the  nurses  and  doctors  thought  Hebo  was  accura te  and  cou ld  he lp  reduce  the  
vo lume o f  low  pr io r i t y  ca l l s . Wi th  th is  in  m ind, we  can  jus t i f y  fu r ther  deve lopment  o f  
Hebo  past  the  l i fecyc le  o f  th is  team’s  work  and  hopefu l l y  impact  pat ien ts’  recovery  
p rocess  in  mu l t ip le  c l in ics . 
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NEXT STEPS

Our  team has  worked  to  c reate  a  p roof  o f  concept  p ro jec t  tha t  p rov ides  ev idence  that  a  
persona l  hea l th  bot , Hebo, w i l l  he lp  decrease  the  amount  o f  pa t ien t  ca l l s . We be l ieve  
that  in  o rder  to  successfu l l y  car ry  out  the  rema inder  o f  th is  p ro jec t , our  c l ien t  w i l l  need  
to  pursue  work  w i th  fu tu re  s tudent  consu l tant  teams  to  focus  on  fu r ther  re f in ing  Hebo, 
to  expand  the  scope  o f  the  Hebo  funct iona l i t i es , and  to  c reate  a  feas ib le  sca lab i l i t y  
p lan  tha t  a l lows  the  in t roduct ion  o f  Hebo  to  mu l t ip le  d i f fe rent  c l in ic ians  serv ing  Mohs  
surgery  pat ien ts . F igure  A  dep ic ts  a  one-year  p ro jec t ion  o f  the  p ro jec t  g iven  th is  
t ime l ine.

Cur rent ly, we  have  l im i ted  Hebo’s  scope  to  B leed ing , Swe l l ing , and  Wound Care. Th is  
has  a l lowed  us  to  focus  our  p roof  o f  concept  on  the  most  common prob lems  that  
pa t ien ts  face  fo l low ing  the i r  Mohs  surgery. In  do ing  so  we  have  been  ab le  to  l im i t  the  
amount  o f  potent ia l  quest ions  Hebo  answers  and  re f ine  the  in te ract ions  and  log ic  tha t  
Hebo  uses  to  answer  these  quest ions. In  o rder  to  bu i ld  out  a  successfu l  and  
comprehens ive  chatbot  in te r face  fo r  pa t ien ts , Hebo’s  scope  must  be  expanded  to  a l l  
aspects  o f  pa t ien t  care. 

In  our  research, we  d iscovered  a  se t  l i s t  o f  top ics  tha t  cover  the  ma jo r i ty  o f  the  
quest ions  asked  by  pat ien ts  a t  the  UPMC Presbyte r ian  and  UPMC S t . Margare t  
Dermato logy  o f f ices. The  fo l low ing  i s  a  l i s t  o f  quest ion  ca tegor ies  tha t  cover  most  o f  
the  pat ien t  concerns  ident i f ied.

F igure  A

Expanding Hebo’s  Scope  
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•  B leed ing  
•  Swe l l ing
•  Wound Care
•  In fect ion
•  Pa in
•  Bru is ing

•  Redness
•  Med icat ion
•  D ie t
•  Act iv i ty
•  Sp i t t ing  S t i tches
•  Emergency

Expand ing  Hebo’s  scope  w i l l  mean  cover ing  a l l  o f  the  quest ions  that  we  found  in  these  
quest ion  ca tegor ies. Many  o f  the  documents  f rom our  research, inc lud ing  our  ca l l  l ogs, 
d ia ry  s tud ies, and  in te rv iew notes, a l ready  have  many  example  quest ions  and  concerns  
f rom pat ien ts . Fu ture  teams  can  use  these  resources  to  cont inue  th is  research  and  
d iscover  more  quest ions  tha t  fa l l  i n to  these  Quest ion  Categor ies.

As  our  research  progressed, we  d iscovered  that  some pat ient  quest ions  were  not  fu l l y  
addressed  by  our  se t  o f  Quest ion  Categor ies. Par t icu la r  i ssues  such  as  denta l  concerns  
o r  t rave l  concerns  fe l l  i n to  an  Other  ca tegory  tha t  we  were  not  ab le  to  fu l l y  cover  in  our  
research  and  pro to typ ing . Th is  fo rced  us  to  recogn ize  tha t  Hebo  may  be  asked  qu i te  a  
few quest ions  that  don’ t  f i t  i n to  our  s tandard  quest ion  mode l . We recommend that  
fu tu re  teams  cont inu ing  work  on  th is  p ro jec t  take  advantage  o f  the  fo l low ing  too ls  to  
expand  Hebo’s  scope  and  d iscover  a l l  concerns  that  pa t ien ts  may  have :

Many  o f  the  pat ien t  ca l l  l ogs  he ld  by  the  UPMC Dermato logy  o f f ice  a re  conf ident ia l ;  
however, we  were  ab le  to  c reate  a  co l lec t ion  o f  pa t ien t  ca l l  top ics  by  query ing  s ta f f  
about  the  genera l  quest ions, top ics, and  concerns  that  pa t ien ts  had  ca l led  in  about  
over  the  pas t  few weeks. Th is  a l lowed  us  to  bu i ld  up  a  more  rea l i s t ic  l i s t  o f  ca l l s  tha t  
pa t ien ts  have  been  mak ing  to  the  o f f ice.

Quest ion  Categor ies

Pat ien t  Ca l l  Logs

We used  contex tua l  i nqu i r ies  to  observe  nurses  go ing  about  the i r  rout ine. These  
inqu i r ies  gave  us  the  oppor tun i ty  to  p rompt  nurses  to  reca l l  the i r  most  recent  pa t ien t  
ca l l s  and  what  quest ions  were  asked. We were  a lso  ab le  to  observe  how nurses  dea l t  
w i th  the  pat ien t  ca l l s  they  rece ived  and  the  p rocess  they  fo l lowed  to  answer  pat ien t  
quest ions. A  par t icu la r l y  usefu l  resource  we  found  dur ing  th is  s tudy  was  the  t r i age  
nurse. Many  c l in ics  have  a  t r iage  nurse  who  focuses  on  answer ing  pat ien t  ca l l s  
th roughout  the  day. We found  that  he  o r  she  i s  usua l l y  ab le  to  reca l l  more  deta i l s  about  
the  post-opera t i ve  ca l l s  made  to  the  o f f ice  due  to  the  fac t  tha t  the  t r i age  nurse’s  

Contex tua l  Inqu i r ies  w i th  Nurses
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pr imary  ro le  revo lves  a round  answer ing  pat ien t  quest ions  and  reso lv ing  any  post-
opera t i ve  compl ica t ions.

In  our  exper ience, the  ra te  o f  d ia ry  re tu rns  depended  ma in ly  on  the  onboard ing  process  
between  doctor  o r  nurse  and  pat ien t . Hand ing  out  the  d ia ry  to  pat ien ts  who  appear  
in te res ted  in  the  s tudy  and  unders tand ing  o f  the  p rocess  y ie lded  a  h igher  re tu rn  ra te  o f  
the  d ia r ies .

As  descr ibed  in  our  p re l im inary  research  repor t , our  d ia ry  s tudy  was  a  s ign i f i cant  way  
that  we  co l lec ted  pat ien t  concerns  and  quest ions  fo l low ing  the  day  o f  surgery. We 
be l ieve  tha t  th is  method  he lped  us  d iscover  quest ions  tha t  our  c l ien t  p rev ious ly  was  
not  aware  tha t  pa t ien ts  had. Th is  method  a lso  engaged  pat ien ts  and  we  found  that  our  
sub jec ts  were  exc i ted  about  par t ic ipa t ing  in  a  s tudy  where  they  fe l t  tha t  the i r  op in ions  
were  be ing  heard.

D ia ry  S tud ies  can  be  used  as  a  way  to  bu i ld  out  the  pat ien t  quest ion  database. To  he lp  
fu tu re  members  o f  th is  p ro jec t  use  d ia ry  s tud ies  to  ga in  th is  ins ight  in  an  e f f ic ien t  
manner, we  have  supp l ied  a  templa te  fo r  the  d ia ry  s tudy  notebooks  (Append ix  A) . 
Dur ing  our  research  phase, these  d ia ry  s tud ies  took  rough ly  two  weeks  to  comple te  per  
sub jec t . Our  t ime l ine  fo r  the  research  worked  as  fo l lows:

D ia ry  S tud ies

• Before  the  S tudy :  Create  the  d ia ry  us ing  sma l l  5 ’  x  3 ’  notebooks  and  the  
templa tes  inc luded  w i th  th is  repor t .

•  Day  o f  Pat ien t  Surgery :  D is t r ibute  the  d ia ry  to  the  pat ient  a long  w i th  a  b r ie f  
wa lk th rough  o f  how to  use  th is  d ia ry  dur ing  the i r  pos t-opera t i ve  recovery  
per iod. Remind  the  pat ien t  to  b r ing  the  d ia ry  s tudy  back  to  the  o f f ice  dur ing  
the i r  fo l low-up  v is i t .

•  Pat ien t  Fo l low-up  Vis i t :  Re t r ieve  the  d ia ry  s tudy  w i th  the  pat ient . Look  th rough  
the  d ia ry. I f  t ime  a l lows, c la r i f y  any  po in ts  o f  ex t reme pa in , concern, o r  confus ion  
w i th  the  pat ien t .

•  Upon  Rece iv ing  the  D ia ry :  wr i te  any  c la r i f i ca t ion  po in ts  concern ing  the  pat ient ’s  
d ia ry  s tudy, take  note  o f  any  comments  made  dur ing  the  fo l low-up  v is i t , take  
note  o f  the  pat ien t ’s  genera l  demograph ic .
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Hebo Conversat ion  Ref inement   

Our  user  tes t ing  found  Hebo  to  be  comprehens ive, but  somewhat  awkward  in  
conversat ion. Here  a re  some suggest ions  that  we  be l ieve  can  be  used  to  enhance  user  
in te ract ions  w i th  Hebo  and  make  i t  a  more  persona l  compan ion.

As  teams a re  ab le  to  expand  Hebo’s  scope, they  can  use  D ia logf low to  input  new 
in tents  in to  the  sys tem. Each  new add i t ion  and  any  rev is ions  to  the  scope  shou ld  be  
rev iewed w i th  the  c l ien t . Fo l low ing  rev iew and  add i t ion  o f  new top ics  tha t  Hebo  can  
address, we  recommend fu r ther  user  tes t ing  focused  on  these  new add i t ions. Th is  w i l l  
a l low the  team to  unders tand  how any  updated  vers ion  o f  Hebo  reacts  to  the  var ious  
ways  tha t  a  user  can  ask  a  quest ion  and  ma in ta in  a  d ia log . Our  c l ien t  was  ab le  to  g ive  
us  access  to  many  potent ia l  users  in  o rder  to  car ry  out  th is  user  tes t ing . We a lso  
recommend pu l l i ng  f rom other  potent ia l  user  bases  a round  the  same age  range. Whi le  i t  
i s  bes t  to  tes t  w i th  potent ia l  users  o f  the  p roduct , many  o f  the  f l aws  in  the  sys tem can  
be  h igh l ighted  w i th  genera l  users . We made  an  e f fo r t  to  p rov ide  b readth  and  depth  in  
our  user  tes t ing  in  o rder  to  inc rease  the  poss ib le  outcomes  and  conversat ions  tha t  we  
cou ld  observe  between  users  and  Hebo.

User  Test ing  A l l  Poss ib le  Conversat ions

In  our  exper ience, per fo rming  rounds  o f  i te ra t i ve  user  tes t ing  and  deve lopment  was  
a lso  a  successfu l  s tep  in  re f in ing  the  conversat ion  exper ience  w i th  Hebo. Bugs  cou ld  
be  not iced  fa i r l y  qu ick ly  w i th  two  o r  th ree  15  minute  user  tes ts . By  per fo rming  shor t  
spr in ts  o f  user  tes t ing  and  then  f i x ing  any  bugs  ident i f i ed  before  the  nex t  round  o f  user  
tes ts , we  were  ab le  to  have  a  more  e f f ic ien t  user  tes t ing  p rocess.

Qu ick  User  Test ing  Spr in ts

With  each  in tent  added  to  d ia log , a  new conversat ion  t ree  must  be  c reated. Th is  
conversat ion  t ree  must  account  fo r  a l l  poss ib le  in te ract ions  the  user  has  w i th  Hebo. 
Our  team not iced  that  the  more  we  increased  the  scope  o f  Hebo, the  more  over lap  
there  cou ld  be  in  the  t ra in ing  phases  used  fo r  each  in tent . As  teams work  to  inc rease  
the  scope  o f  Hebo, we  a lso  recommend to  l im i t  the  amount  o f  t ra in ing  phases  poss ib le  
fo r  each  in tent . In  our  research  we  found  that  th ree  to  f i ve  t ra in ing  phrases  was  idea l  
fo r  each  in tent . A  more  e f fec t i ve  way  o f  ensur ing  Hebo’s  comprehens ion  o f  the  user  
was  to  focus  on  ent i ty  c reat ion  and  the  use  o f  synonyms in  D ia logf low. 

Create  3-5  Tra in ing  Phases  per  In tent
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A f ina l  recommendat ion  we  have  in  re f in ing  Hebo’s  conversat ion  sk i l l s  i s  to  inc rease  the  
compan ionsh ip, sympathy, and  emot iona l  suppor t  tha t  Hebo  prov ides  to  users . Our  
in i t i a l  research  showed that  many  users  make  postopera t i ve  ca l l s  because  they  a re  
look ing  fo r  g reate r  suppor t  and  reassurance  in  the i r  recovery  per iod. A  more  
persona l i zed  Hebo  can  be  c reated  by  focus ing  on  two  d i f fe rent  aspects  o f  the  
conversat ion :  pos i t i ve  phrases  and  persona l i zed  check- ins. The  use  o f  pos i t i ve  phrases  
and  words  o f  encouragement  i s  p ract iced  by  many  nurses  and  doctors  in  the i r  phone  
ca l l s  a l ready. P rov id ing  persona l  s ta tements  o f  reassurance  l i ke  “you  can  do  i t ”  and  
“ I ’m  sor ry  you ’re  uncomfor tab le”  emphas ize  Hebo’s  focus  on  persona l  comfor t . These  
s ta tements  shou ld  be  incorpora ted  w i th  any  responses  p rogrammed in to  Hebo’s  
D ia logf low in te r face. As  the  scope  o f  the  chatbot  g rows, th is  same persona l i t y  shou ld  
be  incorpora ted  in to  a l l  poss ib le  Hebo  responses. U l t imate ly, Hebo  can  t ru ly  become a  
persona l  hea l th  bot  by  knowing  and  ant ic ipa t ing  the  needs  o f  pa t ien ts . I f  Hebo  can  
remember  to  fo l low up  on  concerns  pat ien ts  have  had  o r  mon i to r  the  k inds  o f  quest ions  
the  pat ien t  has, we  can  unders tand  what  in te ract ions  the  pat ien t  i s  look ing  fo r  dur ing  
the i r  recovery  per iod. Hypothet ica l l y, i f  a  team were  to  focus  deve lopment  on  th is  
persona l i za t ion, Hebo  wou ld  be  ab le  to  p red ic t  compl ica t ions  before  they  happened  
and  address  quest ions  before  they  were  asked  by  c lose ly  mon i to r ing  the  p rogress  o f  
the  pat ien ts  post-opera t i ve  per iod. Each  in te ract ion  w i th  Hebo  wou ld  be  logged  and  
wou ld  t r igger  a  reminder  fo r  Hebo  to  fo l low up  w i th  the  user  in  a  few hours  o r  the  next  
day. 

Our  d ia ry  s tud ies  a lso  p roved  to  be  e f fec t i ve  in  c reat ing  an  out le t  fo r  pa t ien ts  to  vo ice  
the i r  cur rent  op in ions  and  emot ions. Whi le  th is  ac t ion  i s  not  on ly  ca thar t ic  fo r  the  
pat ien t , i t  a l so  p rov ides  mean ingfu l  da ta  to  doctors  and  nurses  regard ing  the  s ta tus  o f  
the i r  pa t ien t . Our  research  proves  that  the  incorpora t ion  o f  a  journa l ing  component  to  
Hebo’s  conversat iona l  sk i l l s  wou ld  be  benef ic ia l  to  both  par t ies .

U l t imate ly, Hebo’s  conversat iona l  sk i l l s  shou ld  m i r ro r  tha t  o f  a  doctor  o r  nurse. Through  
the  use  o f  contex tua l  inqu i r ies , a  team wou ld  be  ab le  to  unders tand  these  in te ract ions  
in  o rder  to  bet te r  m i r ro r  them in  Hebo. 

Emphas iz ing  the  Persona l  Aspect  o f  Hebo

Hebo Conversat ion  Ref inement   

Ul t imate ly, Hebo’s  success  re l ies  on  i t s  sca lab i l i t y. I n  o rder  fo r  th is  to  be  a  too l  tha t  can  
be  adopted  by  any  doctor  p ract ic ing  Mohs  surgery, Hebo  needs  to  be  sca lab le  and  
customizab le  to  a  cer ta in  ex tent . We have  fo reshadowed an  abst rac t  sca lab i l i t y  p lan  
that  cou ld  potent ia l l y  be  incorpora ted  in to  a  sca lab le  p ro to type  o f  the  Hebo  p la t fo rm.
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Hebo’s  conversat ion  log ic  can  be  broken  down in to  ca tegor ies  and  f i l l - in- the-b lank  
s ta tements.  The  f ina l , per fec t  ve rs ion  o f  Hebo  w i l l  know a l l  the  poss ib le  quest ions  a  
pat ien t  may  ask . The  answers  to  these  quest ions  may  not  necessar i l y  be  s tandard  
across  a l l  de rmato logy  p ract ices. For  each  quest ion, there  must  be  an  answer ;  however, 
the  var iab i l i t y  o f  tha t  answer  usua l l y  on ly  ranges  in  te rms  o f  d i f fe rences  in  med icat ion  
recommended, t ime  per iods, e tc . We be l ieve  tha t  each  answer  tha t  Hebo  supp l ies  can  
be  broken  down in to  f i l l - in- the-b lank  s ta tements. Fu ture  teams  have  the  power  to  
c reate  an  onboard ing  survey  that  a l lows  doctors  and  nurses  to  answer  quest ions  in  a  
survey  about  the  spec i f i c  recommendat ions  tha t  the i r  p rac t ice  g ives  to  pat ien ts . Wi th  
each  quest ion  answered, Hebo  learns  more  about  the  p re fe rences  o f  tha t  p ract ice  and  
i s  ab le  to  answer  a  g reate r  percentage  o f  pa t ien t  quest ions. A f te r  amass ing  a  
s ign i f i cant  amount  o f  da ta  f rom d i f fe rent  p ract ices, Hebo  wou ld  a lso  be  ab le  to  p rov ide  
suggest ions  on  what  doctors  shou ld  recommend based  on  the  most  common answers  
to  these  survey  quest ions. 

We be l ieve  tha t  th is  sca lab i l i t y  p lan  and  the  data  amassed  by  Hebo  as  i t  i s  used  by  
more  and  more  p ract ices  i s  the  most  va luab le  component  o f  Hebo. Once  Hebo  becomes  
sca lab le, i t  can  co l lec t  da ta  tha t  can  he lp  phys ic ians  g ive  bet te r  recommendat ions  and  
bet te r  unders tand  the i r  pa t ien ts’  needs.

TOOLS

Mob i l e  app l i ca t i on  
(And ro id ) D i a l og f l ow Webhook  (Goog l e  

C l oud  P l a t fo rm)

1.  Sends requests  to  
D ia logf low wi th  
correct  parameters

2. Handles  a l l  mobi le  
appl icat ion  
in teract ions  and 
features

3. Keeps t rack  of  user  
in format ion

1. Receives requests, chooses 
appropr iate Intent, and 
returns an appropr iate 
response back (handles 
natural  language processing 
of  request  to choose the 
correct  response)

2. Contacts webhook i f  intent  
uses Fulf i l lment  to respond 
to request

1. Receives POST requests 
f rom Dialogf low, and 
returns the appropr iate 
response

2. Uses parameters to return 
a more personable /  
customized answer

System Architecture

Overv iew
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•  In tent  -  every  poss ib le  response  tha t  we  w ish  Hebo  to  respond  w i th  w i l l  need  an  
in tent . So  a  quest ion  o f  “How do  I  change  my  bandage?”  tha t  needs  a  v i sua l  
response  that  s teps  th rough  how to  change  a  bandage  w i l l  be  an  in tent . Another  
in tent  w i l l  be  “When  can  I  change  my  bandage?”  wh ich  w i l l  rece ive  a  tex tua l  
answer  o f  someth ing  a long  the  l i nes  o f  “you  can  change  your  bandage  as  
f requent ly  as  you  need, but  we  recommend a t  l eas t  once  a  day.”  Wi th in  each  
in tent , you  can  program mul t ip le  t ra in ing  phrases, wh ich  i s  a  s imp le  way  o f  
p rogramming  mu l t ip le  ways  to  reach  an  in tent . So  a  t ra in ing  phrase  fo r  “How do  I  
change  my  bandage”  can  be  “He lp  me  change  my  dress ing”  s ince  both  phrases  
shou ld  lead  to  the  same answer.

•  Ent i t ies  -  s ince  words  have  synonyms, i t  can  he lp  to  use  ent i t i es  to  make  the  job  
eas ie r. En t i t i es  a re  a  way  to  c reate  synonyms and  var iab les  that  can  be  
recogn ized  by  the  agent . S ince  “dress ing ,”  “bandage,”  and  “gauze”  a re  a l l  
s im i la r, you  can  c reate  an  ent i ty  tha t  recogn izes  th is  re la t ionsh ip. When  you  
c reate  t ra in ing  phrases, you  can  c reate  a  s ing le  t ra in ing  phrase  that  answers  
“how do  I  change  my  bandage”  ins tead  o f  th ree  d i f fe rent  phrases  that  each  use  
a  d i f fe rent  synonym. Ent i t ies  can  a lso  be  c reated  to  more  eas i l y  recogn ize  the  
impor tant  va r iab les  in  a  phrase. I f  knowing  that  a  user  has  “bandage”  versus  
“gauze”  i s  impor tant  to  recogn ize, the  use  o f  en t i t i es  w i l l  he lp  c lass i fy  th is  
d is t inc t ion.

Dia logF low
 

The  in t r icac ies  o f  unders tand ing  natura l  l anguage  i s  not  an  easy  task . In  o rder  fo r  a  
p rogram to  dete rmine  the  d i f fe rence  between  the  phrases  “how do  I  change  my  
bandage”  and  “when  can  I  change  my  bandage,”  a  computer  needs  to  unders tand  the  
var ious  nuances  to  how users  phrase  the i r  quest ions  and  requests . D ia logf low i s  an  
on l ine  too l  tha t  uses  mach ine  lea rn ing  to  he lp  w i th  na tura l  l anguage  process ing . As  a  
user  o f  D ia logf low, we  can  c reate  an  agent  (Hebo)  and  map  out  a l l  o f  the  conversat ions  
a  user  can  have  w i th  the  agent . In  our  case, conversat ions  wou ld  cente r  a round  a  
pat ien t ’s  quest ion  about  h is  o r  her  post-opera t i ve  care, and  Hebo’s  responses  to  those  
quest ions. You  can  read  more  about  D ia logf low be low or  on  the i r  o f f i c ia l  
documenta t ion.

To  c reate  these  conversat ions, we  use  D ia logf low ’s  in te r face  to  c reate  in tents , en t i t i es , 
contex ts , and  fu l f i l lments :

Overv iew o f  how i t  works
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We wi l l  s tep  th rough  the  c reat ion  o f  an  in tent  in  th is  sect ion. Our  in tent  i s  re la ted  to  the  
quest ion  o f  whether  o r  no t  you  can  take  a  shower. For  Hebo, we  have  been  
programming  a l l  o f  our  responses  in  a  par t icu la r  fo rmat :

@body-par ts  and  @date- t ime  a re  ent i t i es  tha t  a re  used  as  parameters  to  te l l  our  
webhook  more  about  the  pat ien t . Th is  i s  an  unconvent iona l  way  o f  us ing  D ia logf low 
that  we  used  because  our  p ro to type  does  not  u t i l i ze  a  database. Th is  was  there fore  the  
on ly  way  to  pass  in fo rmat ion  f rom our  mob i le  app l ica t ion  (wh ich  houses  in fo rmat ion  
about  the  user )  to  the  webhook  (wh ich  uses  th is  in fo rmat ion  to  cus tomize  the  

•  Contexts  -  fo r  Hebo  to  use  fo l low-up  quest ions  o r  be  more  conversat ion- l i ke, 
the  use  o f  contex ts  i s  needed. Contex ts  a l low Hebo  to  unders tand  more  about  
the  conversat ion  and  respond  accord ing ly. I f  Hebo  needs  to  ask  a  fo l low-up, 
such  as  “do  you  have  bandage  o r  gauze?”  The  user  can  respond  w i th  the  phrase  
“bandage”  o r  “gauze.”  Th is  conversat iona l  f low makes  sense  because  o f  the  
contex t  o f  the  fo l low-up. However, i f  a  user  opens  up  the  app l ica t ion  fo r  the  f i rs t  
t ime  and  jus t  says  “bandage,”  Hebo  shou ld  ac tua l l y  respond  w i th  someth ing  
a long  the  l i nes  o f, “ I ’m  sor ry, I  don’ t  unders tand.”  Th is  response  comes  f rom the  
fac t  tha t  a  conversat ion  tha t  beg ins  w i th  jus t  the  phrase  “bandage”  makes  no  
sense. What  about  the  bandage?  Wou ld  the  use  l i ke  to  know how to  change  i t , 
when  to  change  i t , e tc . There fore  we  need  to  keep  contex ts  in  m ind  when  we  
c reate  conversat ions  in  D ia logf low.

•  Ful f i l lments  -  the  ma jo r i ty  o f  conversat ions  fo r  Hebo  can  be  done  under  the  
Responses  tab  in  an  in tent . Th is  i s  because  most  conversat ions  have  a  s tandard  
tex tua l  response  tha t  can  be  p rogrammed d i rec t l y  us ing  D ia logf low ’s  web  
app l ica t ion. However, fo r  more  f lex ib le  conversat ions  that  a l low fo r  more  
customizat ion, we  use  fu l f i l lments . D ia logf low a l lows  fo r  fu l f i l lments  w i th  a  
webhook. You  can  th ink  o f  a  webhook  as  a  computer  somewhere  in  th is  wor ld  
tha t  you  can  poke  every  once  in  a  wh i le  w i th  a  request . The  computer  w i l l  then  
take  your  request  and  use  i t s  p rogram to  re tu rn  an  appropr ia te  response. In  th is  
p rogram, you  can  use  s tandard  AP I  ca l l s , mathemat ica l  opera t ions, and  any  
o ther  computa t iona l  power  to  c ra f t  your  response. For  our  case, Hebo  uses  
in fo rmat ion  such  as  when  a  pat ien t ’s  surgery  was  to  choose  between  two  
responses  to  re tu rn. For  example, those  who  had  the  surgery  w i th in  the  las t  48  
hours  shou ld  be  to ld  to  not  get  the  d ress ing  wet , but  those  who  a re  a t  the  po in t  
o f  48  hours  la te r  can  f ree ly  get  the  d ress ing  wet .

How to  use  D ia logf low fo r  Hebo
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Note :  D ia logf low hand les  the  match ing  and  fo rmat t ing  o f  en t i t i es  fo r  you , so  l i s t ing  
var ious  types  o f  @body-par ts  i s  the  same as  l i s t ing  one  fo r  a l l  o f  the  t ra in ing  phrases  
(mean ing  we  cou ld  jus t  use  “neck”  fo r  a l l  o f  these  examples  as  long  as  we  tag  i t  
p roper ly  w i th  the  @body-par ts  ent i ty ) . The  fo rmat  fo r  @date- t ime  i s  a l so  hand led  by  
D ia logf low, so  we  cou ld  have  jus t  as  eas i l y  wr i t ten  i t  l i ke  “ (2/2/18  a t  9am) .”

Example :  “can- i-shower ”

1. Go  to  D ia logf low ’s  webs i te  and  c l i ck  on  “Go  to  Conso le.”  Log  in to  D ia logf low 
w i th  the  hebochatbot  Gmai l  account  ( in  the  Too ls :Log is t ics  sect ion  o f  th is  
repor t ) .

2 . Logg ing  in  shou ld  b r ing  you  to  the  “ In tents”  tab, wh ich  shou ld  show a  l i s t  o f  
Hebo’s  cur rent  in tents .

3. We want  to  c reate  a  new in tent  tha t  invo lves  shower ing , so  c l i ck  the  “Create  
In tent”  but ton  a t  the  top  r ight  corner.

   4 . We s ta r t  by  naming  the  in tent  ( In tent  Name) , s ince  our  quest ion  i s  invo lved  in  
shower ing , we  can  name i t  “can- i-shower ”

   5 . Now we  shou ld  th ink  o f  as  many  examples  o f  quest ions  o r  phrases  a  user  can  
ask  to  get  to  th is  in tent . Add  these  examples  in  the  “Tra in ing  Phrases”  sect ion, 
but  a l so  fo r  our  case, don’ t  fo rget  to  add  the  parameters  about  the  user ’s  
surg ica l  a rea  and  date  o f  su rgery. In  o rder  to  add  ent i t i es  to  your  t ra in ing  
phrases, doub le  c l i ck  o r  h igh l ight  the  par t  o f  the  phrase  tha t  i s  to  be  coded  as  
the  ent i ty. In  our  case, we  f i rs t  t ype  out  an  example  such  as  “ (neck)  (4/18/18  a t  

response) . In  a  fu tu re  deve lopment , the  use  o f  a  da tabase  can  e l im inate  th is  fo rmat t ing  
o f  t ra in ing  phrases, where  the  webhook  wou ld  ca l l  an  AP I  o r  query  the  database  to  f ind  
out  about  the  user. [phrase]  wou ld  be  a  t ra in ing  phrase  tha t  l i nks  to  the  in tent . A  few 
examples  fo r  our  case  wou ld  look  l i ke  th is :
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10 :28 PM)  Can  I  wash  my  ha i r?“  Then  we  wou ld  h igh l ight  “neck”  and  wa i t  fo r  
D ia logf low to  p rompt  fo r  us  to  se lec t  the  type  o f  en t i ty. Do  th is  fo r  every  ent i ty  
and  t ra in ing  phrase.

The  “Act ions  and  parameters”  sect ion  w i l l  s ta r t  to  popu la te  w i th  the  d i f fe rent  
en t i t i es  tha t  a re  used  in  your  t ra in ing  phrases. We don’ t  need  to  touch  th is  
por t ion  fo r  Hebo, but  know that  D ia logf low does  have  ex t ra  fea tu res  tha t  can  be  
usefu l  to  deve lopment  in  the  fu tu re  (such  as  requ i r ing  a  parameter ) . You  can  
read  more  about  these  fea tu res  here :  h t tps : / /d ia logf low.com/docs/act ions-and-
parameters . 

6 . At  th is  po in t , we  have  programmed how D ia logf low w i l l  reach  th is  answer, bu t  we  
s t i l l  need  to  dec ide  how we  shou ld  respond  to  th is  in tent . There  a re  th ree  
d i f fe rent  types  o f  responses  tha t  we  can  re tu rn :
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Types  o f  Answers

Textua l  -S imp le  tex t  response  tha t  answers  the  in tent  d i rec t l y. These  responses  a re  
genera l  enough  that  no  fu r ther  ac t ion  needs  to  take  p lace.

To  do  th is , j us t  f i l l  i n  appropr ia te  responses  in  the  Response  sect ion  o f  the  in tent . I f  
there  a re  mu l t ip le  responses, D ia logf low w i l l  randomly  se lec t  one  to  re tu rn. You  can  
a lso  p rogram in  parameters  in to  responses  us ing  the  ‘$ ’

Customized  -  Th is  response  needs  to  reach  the  webhook  fo r  some backend  
process ing , mean ing  i t  l i ke ly  needs  to  use  in fo rmat ion  about  the  user ’s  surgery  to  
respond.

To  do  th is , sc ro l l  to  the  bot tom and  tu rn  on  the  ‘Enab le  webhook  ca l l  fo r  th is  in tent ’  
opt ion. I f  th i s  sw i tch  i s  enab led, whenever  the  in tent  i s  se lec ted, D ia logf low w i l l  send  a  
request  to  the  webhook  that  i s  connected  w i th  the  agent . We w i l l  cont inue  w i th  th is  
example  in  the  nex t  s teps  to  unders tand  how to  c reate  a  cus tomized  response.
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Fol low-Up  -To  d ive  more  in to  spec i f i cs  o f  an  in tent , D ia logf low suppor ts  fo l low-up  
quest ions. To  c reate  a  fo l low-up, s imp ly  put  the  fo l low-up  quest ion  in  the  Response  
sect ion  (s im i la r  to  the  Textua l  answer ) , bu t  make  sure  to  inc lude  a  quest ion  mark  a t  the  
end  o f  the  response  ‘? ’

Then, re tu rn  to  the  In tents  tab  and  hover  over  your  in tent . On  the  r ight  s ide  o f  the  
in tent , there  shou ld  be  an  ‘Add  fo l low-up  in tent ’  but ton. I f  you  c l i ck  i t , i t  w i l l  l e t  you  
c reate  a  fo l low-up  in tent  to  address  the  fo l low-up  quest ion. There  a re  p re-popu la ted  
responses  tha t  D ia logf low prov ides. See  the i r  documenta t ion  fo r  more  in fo.

Impor tant :  You  do  not  need to  add the  parameters  to  the  Tra in ing  Phrases  o f  the  
fo l low-up.  Our  mob i le  app l ica t ion  does  not  send parameters  i f  the  prev ious  response  
i t  rece ived  f rom Hebo was  in  the  form of  a  quest ion  ( i t  checks  for  the  quest ion  mark  a t  
the  end) .  Th is  mod i f ica t ion  le ts  us  eas i l y  use  the i r  p re-programmed fo l low-up in tents  
(mean ing  we don’ t  have  to  add ‘ (neck)  ( 1 / 1 / 18  a t  9AM) ’  to  each  t ra in ing  phrase) .  
There  a re  cer ta in ly  bugs  tha t  can  be  in t roduced to  th is  fo rmat ,  so  idea l l y  a  fu ture  
vers ion  o f  Hebo accesses  parameter  in format ion  f rom a  database,  ra ther  than  pass ing  
in format ion  through D ia logf low.
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7. For  the  quest ion  ‘Can  I  shower?”  we  want  to  respond  to  the  user  ’Yes’  i f  the  
surgery  took  p lace  over  48  hours  ago, and  ‘No’  i f  i t  has  not  been  48  hours  s ince  
the  surgery. We there fore  need  to  cus tomize  the i r  response  in  the  webhook  ( i f  
no t , we  wou ld  have  to  c reate  two  separa te  in tents  in  D ia logf low, one  w i th  each  
response) . Us ing  the  webhook  requ i res  some min ima l  cod ing  exper ience. The  
cur rent  sys tem is  hooked  up  to  the  webhook, wh ich  means  we  on ly  need  to  
access  the  index . j s  f i l e  (h t tps : / /g i thub.com/hebochatbot /hc i i -postop/b lob/
master/Chatbot / index . j s )  tha t  houses  the  code. Th is  f i l e  i s  found  in  the  G i thub  
fo lder  ‘Chatbot ’. The  webhook  takes  the  request  and  ex t rac ts  re levant  va lues  to  
he lp  dete rmine  an  appropr ia te  response. For  our  case, we  most ly  look  a t  the  
t imeOfSurgery  var iab le. The  webhook  looks  a t  the  in tent ’s  name ( in tentName)  to  
dete rmine  how to  hand le  the  response.

In  th is  example, we  check  i f  i t  has  been  48  hours  a f te r  the  surgery. I f  yes, re tu rn  
one  response  tha t  encourages  shower ing ;  i f  no, re tu rn  the  o ther  response  where  
i t  recommends  not  shower ing . Hebo  in  th is  case  a lso  uses  the  surgery  t ime  to  
cus tomize  i t s  response  to  the  user. I t  w i l l  g ive  the  exact  t ime  when  the  pat ien t  
can  shower  by  ca lcu la t ing  when  48  hours  a f te r  the  surgery  i s . 

Once  you  add  th is  case  to  the  index . j s  f i l e , you  can  save  i t  and  dep loy  i t  to  the  
c loud  so  that  the  serv ice  uses  the  most  updated  vers ion  o f  the  webhook. We 
cur rent ly  use  Goog le  C loud  P la t fo rm’s  se rv ice  to  host  our  webhook. Fo l low th is  
tu to r ia l :  h t tps : / /d ia logf low.com/docs/get t ing-s ta r ted/bas ic- fu l f i l lment-
conversat ion#setup_goog le_c loud_pro jec t  to  he lp  se tup  the  env i ronment  fo r  
dep loyment . 
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Make  sure  you  a re  in  the  same d i rec tory  as  the  index . j s  f i l e  when  you  a re  us ing  
the  command in  the  Goog le  C loud  SDK She l l  (o r  e l se  i t  won’ t  be  ab le  to  f ind  
heboHt tp) .

8. Once  dep loyed, your  in tent  shou ld  be  ready  to  use !  You  can  tes t  i t  th rough  
D ia logf low ’s  in te r face  o r  even  the  mob i le  app l ica t ion. Remember  to  inc lude  the  
parameters  s ince  th is  i s  how our  mob i le  app l ica t ion  serves  the  requests  to  
D ia logf low.

9. That ’s  i t !  You  can  repeat  these  s teps  to  add  o r  ed i t  conversat ions  fo r  Hebo. I f  
you  wou ld  l i ke  to  read  more  about  how to  use  D ia logf low, see  th is  tu to r ia l  o r  fee l  
f ree  to  exp lo re  the i r  o ther  documentat ion  fo r  he lp. We d id  not  cover  contex ts  
(h t tps : / /d ia logf low.com/docs/contex ts )  in  th is  tu to r ia l , bu t  know that  th is  i s  
used  to  keep  conversa t ions  more  natura l  w i th  Hebo. Add ing  a  fo l low-up  in tent  
se ts  up  contex ts  fo r  you  automat ica l l y.

O ther  Features  o f  D ia logf low

I t  i s  a l so  wor th  ment ion ing  that  D ia logf low a lso  suppor ts  easy  expor t / impor t  o f  agents. 
Th is  essent ia l l y  means  chatbots  can  be  modu la r, wh ich  a l lows  fo r  Hebo  and  o ther  
fu tu re  post-opera t i ve  care  chatbots  to  sca le  we l l . Imag ine  s ta r t ing  w i th  a  base l ine  
amount  o f  in tents  by  impor t ing  a  chatbot  tha t  knows  about  b leed ing  and  swe l l ing . F rom 
there  you  can  bu i ld  out  the  chatbot  more  by  impor t ing  another  chatbot  tha t  knows  
in tents  fo r  in fec t ion.
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Tra in ing  

D ia logf low i s  a l so  a  mach ine  learn ing  too l , wh ich  means  t ra in ing  the  mach ine  can  he lp  
the  per fo rmance  o f  the  chatbot  even  more. The  Tra in ing  tab  fo r  D ia logf low a l lows  
anyone  us ing  the  dashboard  to  v iew common in tent  matches  to  va l ida te  o r  inva l ida te  
them. Th is  t ra in ing  he lps  Hebo  dete rmine  whether  i t  made  a  m is take  o r  cor rect ly  
ident i f i ed  a  user ’s  response. 

When  you  c l i ck  on  a  conversat ion, you  can  see  every th ing  the  user  says  to  Hebo. You  
can  see  the  In tent  tha t  the  phrase  was  matched  to. I f  the  quest ion  i s  cor rect ly  matched  
to  the  in tent , you  can  c l i ck  on  the  check  mark  to  “Add  to  the  in tent….”  and  th is  w i l l  be  
added  to  the  t ra in ing  mode l . I f  i t  does  not  match  up  the  cor rect  in tent , you  shou ld  c l i ck  
on  the  t rash. As  o f  r ight  now, you  cannot  change  the  in tent  i t  was  matched  to  so  the  
best  way  i s  to  c l i ck  on  the  t rash  icon  and  add  that  phrase  d i rec t l y  to  the  cor rect  in tent ’s  
t ra in ing  phrases. I f  you  were  to  c l i ck  on  the   c i rc le-backs lash  symbo l , i t  w i l l  add  th is  
in tent  to  the  Defau l t  Setback  In tent  in  wh ich  i t  w i l l  answer  “Sor ry, I  d idn ' t  unders tand  
that . Can  you  t ry  ask ing  aga in?”

Somet imes  users  w i l l  ask  quest ions  that  Hebo  w i l l  no t  unders tand  and  i t  w i l l  show up  as  
t ra in ing  l i ke  the  image  be low. Th is  means  that  the  Hebo  was  not  ab le  to  match  the  
quest ion  to  any  in tent . There fo re, you  can  c l i ck  on  “C l ick  to  ass ign”  to  map  i t  to  an  
ex is t ing  in tent  o r  you  can  c reate  a  new one. In  the  fu tu re, you  can  come back  to  see  
wh ich  quest ions  were  not  answered  and  c reate  new in tents  based  on  these  unanswered  
top ics.
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Tra in ing  
There  i s  a l so  a  H is to ry  sect ion  in  Tra in ing  that  l e ts  you  v iew a l l  o f  the  requests  f rom 
users. These  too ls  p rov ided  by  D ia logf low can  he lp  p ract i t ioners  unders tand  the i r  
users’  quest ions, and  whether  those  quest ions  a re  successfu l l y  be ing  fu l f i l l ed  by  Hebo. 
I f  they  a re  not , the  p ract i t ioners  can  cor rect  the  mismatches  in  an  easy- to-use  
in te r face.

Ana ly t ics  
Under  the  In tents  sect ion, you  can  see  the  top  in tents  that  was  t r iggered. Th is  can  
a l low the  doctors  to  know wh ich  type  o f  quest ions  i s  be ing  asked  the  most . You  can  
a lso  see  the  sess ion  f low that  w i l l  map  out  the  common conversat ion  path. The  ex i t  %  
show what  percentage  o f  the  in te ract ion  w i th  Hebo  ends  w i th  a  spec i f i c  phrase.

How to  se tup  env i ronment  and  ins ta l l  Hebo  
The  repos i to ry  fo r  the  mob i le  app l ica t ion  i s  located  here :  h t tps : / /g i thub.com/
hebochatbot /hc i i -postop/ t ree/master/Hebo. You  can  c lone  o r  down load  the  repos i to ry  
to  s ta r t  ed i t ing  the  source  code. The  on ly  se tup  tha t  i s  needed  i s  Andro id  S tud io  (o r  
re la ted  Andro id- f r iend ly  IDE) . Once  Andro id  S tud io  i s  down loaded, you  can  open  the  
p ro jec t  (F i le  >  Open  >  [Locate  Hebo  d i rec tory ]  >  OK)

Mobi le  Appl icat ion
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Once  the  p ro jec t  i s  loaded, we  can  dep loy  the  p rogram to  a  connected  mob i le  dev ice. 
Before  th is  happens, you  need  to  enab le  your  mob i le  dev ice  to  a l low fo r  USB 
debugg ing . To  do  th is , on  your  Andro id  phone  that  you  want  to  ins ta l l  Hebo:

1. Open  up  Set t ings  >  Sys tem >  About  phone
2. Scro l l  to  Bu i ld  Number  and  tap  i t  7  t imes
3. Return  to  the  Sys tem page  and  you  shou ld  now see  Deve loper  opt ions  as  a  tab
4. Scro l l  down to  Debugg ing  and  enab le  USB debugg ing

Your  mob i le  dev ice  shou ld  be  ready  to  ins ta l l  Hebo, but  i f  you  have  i ssues  la te r, you  
may  need  to  fo l low th is  gu ide  (h t tps : / /deve loper.andro id.com/stud io / run/dev ice)  fo r  
fu r ther  s teps. Return  to  Andro id  S tud io  on  your  l ap top  and  p lug  in  your  phone. Your  
phone  shou ld  ident i fy  th is  connect ion  in  some manner :

On  the  top  r ight  corner  o f  Andro id  S tud io, c l i ck  the       bu t ton. A  w indow shou ld  pop-up  
that  ident i f ies  your  Connected  Dev ice. Se lec t  your  phone  and  c l i ck  ‘OK.’  Andro id  
S tud io  w i l l  s ta r t  to  bu i ld  and  up load  Hebo  to  your  dev ice  un less  an  e r ro r  i s  ident i f i ed. I f  
a  bu i ld  o r  compi la t ion  e r ro r  occurs , there  i s  someth ing  wrong  w i th  the  code. Check  the  
bu i ld  e r ro r (s ) .
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I f  there  were  no  e r ro rs , and  Andro id  S tud io  ident i f i es  the  Bu i ld  as  successfu l , check  
your  phone  to  see  i f  Hebo  i s  now in  your  app l ica t ions  l i s t . I t  shou ld  be  there, so  happy  
demoing!
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L is t  o f  Imp lemented  Features
Be low i s  a  l i s t  o f  fea tu res  tha t  were  imp lemented  fo r  the  H i-F i  p ro to type. There  a re  
l i ke ly  s t i l l  bugs  and  in fo rma l i t i es  in  the  code  due  to  the  t ime  const ra in t  o f  the  p ro jec t :

•  Conversat ion  w i th  Hebo  (D ia logf low) :  both  tex t  and  vo ice  a re  used
•  V isua l  answers  tha t  p rov ide  more  in fo rmat ion
•  E r ro r  recovery :  i f  an  In tent  i s  repeated  consecut ive ly, Hebo  assumes  i t  i s  

m is in te rpre t ing  the  user ’s  request
•  Consent  and  permiss ion  fo rms
•  P ro f i l e  o f  user :  su rgery  s i te, da te  and  t ime  o f  surgery, and  c l in ic
•  Onboard ing  screen  to  in t roduce  the  app l ica t ion  to  users
•  Hebo  can  se t  a  t imer  and  check  back  on  the  user  (used  fo r  b leed ing)

Overv iew o f  Chatbot  
Hebo’s  p r imary  fea ture  i s  be ing  a  chatbot , so  the  core  focus  o f  the  Ma inAct iv i ty. java  f i l e  
i s  es tab l i sh ing  th is  f low. The  in te ract ion  s ta r ts  when  the  user  c l i cks  the  Hebo  icon  
but ton  ( l i s tenBut tonOnCl ick ) . I f  user  consent  has  been  g iven, the  app  w i l l  s ta r t  the  
mic rophone  and  l i s ten  to  voca l  input . Once  the  SpeechRecogn izer  s tops  l i s ten ing , i t  
f i res  the  onResu l ts  funct ion. onResu l ts  w i l l  e i ther  send  the  speech  in  i t s  raw fo rm ( i f  
th is  i s  a  response  to  a  fo l low-up  quest ion)  o r  p repend  the  parameters  o f  ‘ (body_par t )  
(da te_ t ime) ’  to  the  raw speech. Th is  tex t  i s  sent  to  D ia logf low th rough  the  sendRequest  
funct ion. Once  D ia logf low re tu rns  i t s  response, the  onResu l t  funct ion  i s  ca l led. Th is  
funct ion  i s  where  the  response  f rom D ia logf low gets  parsed  and  the  appropr ia te  ac t ion  
i s  taken  to  d isp lay  the  response  to  the  user.
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As  o f  r ight  now, there  a re  four  poss ib le  ob jects  to  d isp lay  to  the  user. We c lass i fy  these  
ways  w i th  the  Message  c lass  and  MessageL is tAdapter :

How to  add  V isua l  Answers
Visua l  answers  a re  easy  to  add  to  Hebo, but  may  not  be  the  most  in tu i t i ve  a t  f i r s t . In  
o rder  to  summon a  v i sua l  answer, we  have  to  p rogram the  webhook  to  respond  w i th  a  
spec i f i c  tex t  to  t r igger  the  mob i le  app  program to  go  down the  v i sua l  answer  path  
( ra ther  than  p la in  tex t ) . We cur rent ly  use  the  webhook  to  do  th is  because  we  separa te  
the  d isp layText  f rom the  speech  in  v i sua l  answers ;  mean ing  we  want  Hebo  to  read  out  
someth ing  d i f fe rent  f rom what  i t  w i l l  d i sp lay. We do  th is  by  se t t ing  the  speech  to  what  
Hebo  w i l l  read  out , and  encod ing  d isp layText  in  the  fo l low ing  fo rmat :

(V ISUAL_ANSWER_NAME)
Where  V ISUAL_ANSWER_NAME is  the  var iab le  name that  you  want  to  lookup  in  the  
mob i le  app  to  f igure  out  wh ich  v isua l  answer  i s  re tu rned. The  ‘ ( ‘  and  ‘ ) ’  i s  what  te l l s  our  
mob i le  app  to  se t-up  a  v i sua l  answer, wh i le  the  s t r ing  ins ide  i s  used  to  look  up  the  
content  o f  the  v isua l  answer. Once  the  webhook  i s  se t  up, go  to  Hebo  >  app  >  s rc  >  
ma in  >  res  >  va lues  >  v isua l _answers.xml  to  add  in  your  v i sua l  answer. You  can  see  tha t  
each  v isua l  answer  i s  a  <s t r ing-ar ray>  w i th  name=VISUAL_ANSWER_NAME. The  f i rs t  
< i tem> is  a lways  the  t i t l e  o f  the  v isua l  answer. Every  o ther  < i tem> w i th in  the  a r ray  i s  
e i ther  norma l  tex t  o r  an  image  f i l e  name. The  norma l  tex t  i s  what  tex t  ins t ruct ions  the  
v i sua l  answer  i s  p rov id ing . The  image  f i l e  name i s  the  image  f i l e  tha t  w i l l  be  looked  up  
and  loaded. So  to  c reate  a  new v isua l  response, you  most ly  jus t  have  to  f i l l  i n  the  
content  o f  the  v isua l  response  in  the  v isua l _answers.xml  f i l e  in  i t s  l i near  o rder.
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Note :  Image  f i l es  must  s ta r t  w i th  ‘ _ ’  to  ident i fy  i t  as  an  image  response  ( ra ther  than  
tex t ) . The  program cur rent ly  looks  on l ine  in  the  G i thub  fo lder  (h t tps : / /g i thub.com/
hebochatbot /hc i i -postop/ t ree/master/Hebo/app/s rc /ma in/assets )  to  load  the  images. 
Th is  means  that  add ing  an  image  requ i res :  

I f  the  images  a re  not  load ing  p roper ly, check  that  the  URL  o f  the  image  matches  
Conf ig .V ISUAL_ IMAGES_URL

1. Naming  the  f i l e  to  s ta r t  w i th  ‘ _ ’
2 . D ragg ing  the  image  f i l e  to  Hebo  >  app  >  s rc  >  ma in  >  assets
3. Push ing  to  G i thub  the  f i l e

TOOLS
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APPENDIX

Request  Hand le :  ht tps : / /d ia logf low.com/docs/ re fe rence/ap i-v2/ res t /Shared.Types/
WebhookRequest

Response  Hand le :  h t tps : / /d ia logf low.com/docs/ re fe rence/ap i-v2/ res t /Shared.Types/
WebhookResponse

Andro id  SDK :  h t tps : / /g i thub.com/d ia logf low/d ia logf low-andro id-c l ien t#andro id-sdk-
for-d ia logf low

Off ic ia l  Documenta t ion :  h t tps : / /d ia logf low.com/docs/ re fe rence/v1-v2-migra t ion-gu ide

He lp fu l  L inks


