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Outline	  

•  MER	  2012	  Task	  
•  CMU	  MER	  System	  

– Feature	  Selec,on	  	  
– Feature	  Integra,on	  
– Recoun,ng	  Presenta,on	  

•  Submission	  
•  Results	  and	  Analysis	  
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MER	  2012	  Evalua,on	  

•  The	  system's	  recoun,ng	  summariza,ons	  will	  
be	  evaluated	  by	  a	  panel	  of	  judges	  
– MER-‐to-‐Event:	  iden,fy	  which	  event	  is	  represented	  
by	  the	  recoun,ng;	  

– MER-‐to-‐Clip:	  match	  each	  of	  six	  MER	  outputs	  to	  
the	  specific	  clip	  from	  which	  it	  was	  derived.	  



Presented	  Evidence	  (Features)	  

•  Rela,onships	  
–  “Event-‐Relevant”	  Visual	  Concepts	  
–  “Event-‐Relevant”	  Audio	  Features	  
–  Co-‐occurrence	  (temporal)	  of	  Visual	  Concepts	  

•  Observa,ons	  
–  “Event-‐Specific”	  Visual	  Concepts	  
–  “Video-‐Specific”	  Visual	  Concepts	  
– ASR	  Transcripts	  
–  Event-‐Specific	  Object	  Bank	  Results	  
– Audio	  Concepts	  (Noisemes)	  
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Ranking	  Visual	  Concepts	  
The	  goal	  is	  to	  list	  the	  top-‐n	  SIN	  visual	  concepts	  for	  a	  given	  video	  based	  on	  which	  	  

–  One	  can	  predict	  the	  corresponding	  event	  à	  Relevance	  
–  One	  can	  discriminate	  a	  given	  video	  from	  others	  à	  Uniqueness	  
–  ObjectBank	  results	  were	  processed	  in	  the	  same	  way	  as	  the	  event-‐specific	  SIN	  VCs	  

Detected	  
Event	  

Visual	  Concept	  Signature	  

Bipar,te	  Graph	  Matching	  	  

VC	  Rank	  
List	  

Event-‐specific	  
VC	  ranked	  list	  

Video	  

MED	  

more	  
confident	  

VCs	  

Video-‐specific	  
VC	  ranked	  list	  

Final	  VC	  
Rank	  list	  
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Bipar,te	  Graph	  Matching	  

•  Explore	  pair-‐wise	  similarity	  between	  training	  
videos	  and	  concepts	  
–  Video	  nodes	  
–  Concept	  nodes	  
–  Edges	  between	  video	  and	  concept	  nodes	  
– Weight	  of	  each	  edge	  

•  The	  concepts	  connec,ng	  to	  posi,ve	  videos	  get	  
higher	  scores	  

•  The	  concepts	  connec,ng	  to	  nega,ve	  videos	  get	  
lower	  scores	  
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Bipar,te	  Graph	  Matching	  
Seman,c	  Classes	  to	  Events	  

•  Example	  graph	  matching	  results	  
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Events	   Top	  8	  Seman:c	  Classes	  

Flash	  mob	  
gathering	  

Crowd,	  People_Marching,	  3_Or_More_People,	  
Demonstra,on_Or_Protest,	  Mee,ng,	  Cheering,	  

Urban_Scenes,	  Walking	  

Geeng	  a	  
vehicle	  
unstuck	  

Car,	  Snow,	  Motocycle,	  Outdoor,	  Landscape,	  
Vehicle,	  Boad_Ship,	  Ground_Vehicles	  



ASR	  Transcripts	  

•  Automa,c	  speech	  recogni,on	  transcripts	  that	  
capture	  “linguis,c_audio”	  in	  the	  video.	  
– E.g.	  “okay”,	  “this	  is	  where	  the	  crack	  was”,	  etc.	  
– Segmenta,on	  based	  on	  power	  and	  ,me	  

•  TF-‐IDF	  to	  calculate	  the	  saliency	  of	  each	  ASR	  
results	  to	  the	  event	  kit.	  
– Rank	  ASR	  transcripts	  according	  to	  relevance	  to	  
event.	  

–  Include	  word	  posterior	  probabili,es.	  
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Audio	  Concepts	  (“Noisemes”)	  

•  Noisemes	  the	  seman,c	  audio	  concepts	  that	  indicate	  
“non_linguis,c_audio”	  informa,on	  
–  E.g.	  “engine”,	  “music”,	  “animal”	  etc.	  

•  Selec,on	  Strategy	  
–  Compute	  histogram	  of	  temporal	  distribu,on	  for	  video	  
–  Use	  bipar,te	  graph	  matching	  to	  compute	  relevant	  sounds	  
for	  each	  event	  

–  All	  the	  audio	  concepts	  are	  ranked	  for	  presenta,on	  based	  
on	  their	  new	  scores	  
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Presented	  Evidence	  (Features)	  

•  Observa,ons	  
– “Event-‐Specific”	  Visual	  Concepts	  
– “Video-‐Specific”	  Visual	  Concepts	  
– ASR	  Transcripts	  
– Event-‐Specific	  Object	  Bank	  Results	  
– Audio	  Concepts	  (Noisemes)	  
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Verifica,on	  of	  UI	  and	  Selec,on	  

•  “Are	  we	  presen,ng	  the	  right	  observa,ons,	  or	  
are	  we	  confusing	  users?”	  
– Without	  actually	  performing	  the	  task	  

•  Performed	  experiment	  to	  iden,fy	  relevant	  
and	  helpful	  observa,on	  groups	  
– One-‐off	  diagnos,c	  effort	  with	  small	  popula,on	  
–  Itera,ve	  with	  MER	  developers	  for	  evalua,on	  

•  Could	  scale	  to	  larger	  seeng	  
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Results	  

•  Overall	  quality	  of	  the	  features:	  
– ASR	  is	  helpful	  
– Object	  Bank	  and	  Audio	  Concepts	  are	  okay	  
– Temporal	  informa,on	  is	  important	  and	  useful,	  
especially	  in	  dis,nguishing	  videos	  that	  are	  in	  the	  
same	  event	  



CMU	  MER	  System	  Features	  
•  SIN	  Visual	  Concepts	  

–  Event-‐Specific:	  >0.6,	  up	  to	  4,	  ranked	  by	  importance	  
–  Video-‐Specific:	  >0.6,	  up	  to	  6,	  ranked	  by	  importance	  

•  Object	  Bank	  Visual	  Concepts	  
–  Threshold	  0.6,	  up	  to	  5,	  ranked	  by	  importance	  

•  ASR	  Transcripts	  
–  Threshold	  0.5,	  up	  to	  5,	  ranked	  by	  importance	  

•  Noisemes	  Audio	  Concepts	  
–  Threshold	  0.1,	  up	  to	  5,	  ranked	  by	  confidence	  
–  Importance	  =	  confidence	  *	  BGM_relevance	  
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Visual	  and	  Audio	  Rela,onships	  
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Co-‐occurrence	  Rela,onship	  
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Observa,ons	  
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Observa,ons	  
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Observa,ons	  
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MER	  2012	  Submission	  

•  Development	  Dataset	  for	  Dry	  Run	  (5*6	  videos)	  
•  Evalua,on	  Dataset	  for	  Evalua,on	  (5*6	  videos)	  
•  All	  “Posi,ve”	  video	  clips	  from	  our	  MED	  system	  

– E022 	  3878 	  cleaning_an_appliance	  	  
– E026 	  3687	   	  renova,ng_a_home	  
– E027 	  3291	   	  rock_climbing	  
– E028 	  3154	   	  town_hall_mee,ng	  
– E030 	  3722	   	  working_on_a_metal_crals_project	  
	  	  	  	  Total	   	  17732	  
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MER	  2012	  Results	  

•  #2	  of	  non-‐100%	  systems	  on	  MER-‐to-‐Event	  
•  #1	  on	  MER-‐to-‐Clip	  
•  #1	  in	  weighted	  ranking	  

MER-‐to-‐Event	   MER-‐to-‐Clip	   Combined	  	  
(0.4*E+0.6*C)	  

Average	  of	  
submiped	  systems	   68.75%	   43.72%	   0.54	  
CMU_ELamp-‐MER-‐

System	   85.56%	   66.30%	   0.74	  



Event	  Specific	  Results	  

Event	  Number	   Event	  Name	   MER-‐to-‐Event	  
(Average)	  

Our	  Results	  

E022	   Cleaning_an_appliance	   70.02%	   66.67%	  

E026	   Renova,ng_a_home	   67.70%	   88.89%	  

E027	   Rock_climbing	   77.36%	   96.30%	  

E028	   Town_hall_mee,ng	   86.75%	   100.00%	  

E030	   Working_on_a_metal_
crals_project	   60.38%	   75.93%	  



Video	  Specific	  Results	  

Event	  Number	   Event	  Name	   MER-‐to-‐Clip	  
(Average)	  

Our	  Results	  

E022	   Cleaning_an_appliance	   53.67%	   77.78%	  

E026	   Renova,ng_a_home	   40.99%	   53.70%	  

E027	   Rock_climbing	   49.27%	   64.81%	  

E028	   Town_hall_mee,ng	   36.23%	   70.37%	  

E030	   Working_on_a_metal_
crals_project	   46.12%	   64.81%	  



Future	  Work	  

•  Integrate	  Op,cal	  Character	  Recogni,on	  
•  Seman,c	  recoun,ng	  model	  for	  the	  event	  

– Learn	  a	  beper	  model	  to	  map	  the	  recoun,ngs	  of	  
the	  video	  clips	  of	  an	  event	  to	  the	  event	  kit	  

•  User	  study	  to	  benchmark	  selec,on	  and	  
ranking	  strategies	  

•  Perform	  more	  analysis	  on	  MER-‐to-‐Clip	  task	  
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