
Towards	  Large-‐Scale	  Collabora2ve	  
Planning:	  Answering	  High-‐Level	  Search	  
Queries	  Using	  Human	  Computa2on	  

	  	  Edith	  Law	  
Haoqi	  Zhang	  

AAAI	  2011	  



Human	  computa2on	  

“…	  address	  problems	  that	  computers	  can’t	  
yet	  tackle	  on	  their	  own	  and	  eventually	  teach	  
computers	  many	  of	  these	  human	  talents.”	  	  

-‐	  Luis	  von	  Ahn,	  ‘08	  





Relevant	  informa2on	  



People	  use	  search	  not	  just	  to	  find	  
informa2on,	  but	  to	  solve	  problems	  

I	  want	  to	  manage	  	  
my	  inbox	  beWer	  

I	  need	  to	  plan	  a	  first	  date	  with	  
a	  girl	  I	  met	  in	  yoga	  class	  

I	  want	  to	  make	  an	  awesome	  
wedding	  present	  



Search	  scenario	  today	  

•  User	  has	  a	  high-‐level	  mission	  in	  mind	  
e.g.,	  I	  need	  to	  plan	  a	  one-‐week	  vaca3on	  in	  Paris	  
	  

•  User	  iden2fies	  important	  sub-‐problems	  
e.g.,	  find	  restaurants,	  understand	  the	  metro,	  etc.	  
	  

•  User	  enters	  mul2ple	  queries	  to	  find	  web	  resources	  
relevant	  to	  sub-‐problems	  
	  e.g.,	  lunch	  near	  Notre	  Dame,	  bistros	  in	  Paris,	  etc.	  

	  



Search	  scenario	  today	  

	  
	  

	  
User	  has	  to	  do	  all	  the	  planning!	  



Next-‐genera2on	  search	  engine	  

User	  enters	  a	  high-‐level	  mission	  	  
	  

Simple	  plan	  
-‐ 	  Steps	  to	  take	  
-‐ 	  Why	  a	  step	  is	  important	  
-‐ 	  Resources	  for	  each	  step	  

	  

Complex	  plan	  
-‐ 	  Condi2onal	  branches	  	  
-‐ 	  Recourse	  decisions	  
	  	  	  	  	  	  (if	  a	  step	  fails,	  do	  this)	  

System	  generates	  a	  plan	  to	  achieve	  mission	  
	  



Example	  

	  Stop	  smoking	  
	  Eat	  healthier	  food	  
	  Learn	  to	  cook	  at	  home	  
	  Exercise	  
	  Follow	  a	  diet	  plan	  
	  Drink	  less	  alcohol	  
	  Spend	  2me	  with	  friends	  
	  Sleep	  well	  

I	  want	  to	  live	  a	  more	  healthy	  life	  



Example	  

	  Stop	  smoking	  
	  Eat	  healthier	  food	  
	  Learn	  to	  cook	  at	  home	  
	  Exercise	  
	  Follow	  a	  diet	  plan	  
	  Drink	  less	  alcohol	  
	  Spend	  2me	  with	  friends	  
	  Sleep	  well	  

I	  want	  to	  live	  a	  more	  healthy	  life	  

running tips	

http://www.runnersworld.com/	


	

best bike routes	

http://www.roadbikejourney.com/	


	

personal trainer	

http://www.fitsf.com	


	




Huge	  gap	  

•  Understand	  natural	  language	  missions	  

•  Know	  how	  to	  solve	  everyday	  problems	  	  



CrowdPlan	  

User	  enters	  a	  high-‐level	  mission	  	  
	  

CrowdPlan	  generates	  a	  simple	  plan	  containing	  a	  
set	  of	  steps	  and	  web	  resources	  for	  each	  step	  
	  
	  

CrowdPlan	  recruits	  a	  crowd	  to	  decompose	  the	  
mission	  into	  ac2onable	  steps	  and	  formulate	  queries	  



This	  talk	  

•  How	  CrowdPlan	  works	  

•  User	  studies	  

•  Collabora2ve	  planning	  



Related	  work	  in	  web	  search	  

•  User	  intent	  [BCG06,	  LLC05,	  RL04,	  JK08,	  …]	  
-‐  Predic2on	  models	  require	  intent-‐to-‐query	  
mappings	  that	  are	  difficult	  to	  obtain	  	  

-‐  CrowdPlan	  addresses	  user	  mission	  directly,	  and	  
thus	  produce	  such	  mappings	  as	  a	  by-‐product	  

•  Diversifica2on	  [SMO10,	  CKCVABM08,	  CK06,	  …]	  

– CrowdPlan	  iden2fies	  ac2onable	  steps	  for	  solving	  a	  
problem,	  and	  not	  just	  aspects	  related	  to	  the	  query	  
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User	  studies	  

•  14	  subjects,	  mostly	  non-‐CS	  college	  grads	  
•  Two	  missions	  

	  -‐	  a	  new	  year	  resolu2on	  or	  life	  goal	  
	  -‐	  a	  concrete	  task	  they	  want	  to	  accomplish	  

•  Condi2ons	  
– Rewri2ng	  missions	  vs.	  missions	  as	  queries	  directly	  
– CrowdPlan	  vs.	  rewri2ng	  mission	  statements	  	  
– simple	  plans	  interface	  vs.	  standard	  







	  
Those	  who	  prefer	  CrowdPlan’s	  search	  results	  note	  
that	  they	  are	  more	  diverse	  and	  ac2onable	  
	  
Those	  who	  prefer	  standard	  search	  results	  note	  that	  
they	  are	  more	  relevant	  and	  authorita2ve	  



	

	

“The standard search tool was better because I 	

 knew enough about what I wanted that I could	

 type in more specific searches. ”	

	

“I think many good websites will give me a one	

  -stop shop for marathon information.  The	

  simple plan was fairly comprehensive although	

  perhaps too specific.”	

	




“ The simple plan solves to some degree the 
problem of unknown unknown, which is that in 
order to find something you need to know you 
need it.  This problem makes the standard 
interface of limited use, because you need to 
know a priori what you have to do in order to 
find instructions on how to do it. But the simple 
plan, being broader in its results, suggests things 
you didn’t think of.”	




“The simple plan actually organized my search	

  for me, into discrete and doable steps.  The	

  standard search tool left me to do all the	

  creative parsing and generation of search	

  terms. I felt that the simple plan gave me a	

  roadmap to the entire space by my 	

  mentioning something in that space.”	




Simple	  plans	  are	  effec2ve	  for	  
–  iden5fying	  steps	  that	  a	  user	  may	  have	  missed	  
– providing	  an	  organized	  roadmap	  
– sugges2ng	  concrete,	  ac5onable	  steps	  

	  
	  



Collabora2ve	  Planning	  

•  Harness	  the	  crowd	  to	  come	  up	  with	  plans	  for	  
solving	  problems	  

	  
•  Plans	  can	  be	  personal	  and	  complex	  



Mobi:	  crowd	  plans	  your	  vaca2on	  





Conclusion	  

•  CrowdPlan	  tackles	  high-‐level	  search	  queries	  directly	  
by	  harnessing	  a	  crowd	  to	  decompose	  missions	  into	  
concrete,	  ac2onable	  steps	  and	  by	  gathering	  web	  
resources	  that	  help	  with	  each	  step	  

•  Collabora2ve	  Planning	  opens	  up	  new	  opportuni2es	  
for	  complemen2ng	  human	  and	  machine	  intelligence.	  



Thank	  you	  

Ask	  a	  ques2on	  right	  now	  
Find	  Haoqi	  and	  Edith	  at	  AAAI	  
Read	  the	  paper	  
Email	  hq@eecs.harvard.edu	  and	  edith@cmu.edu	  

I	  want	  to	  provide	  feedback	  


