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Ad-hoc Video Search

…

…

Find shots of a person playing 
drum

s indoors
Cross-m

odal 
M

atching

Q
uery text

Video Collection
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Tw
o m

ainstream
s --Concept Search

Find shots of a person playing drum
s indoors

person

Sem
antic query generationdrum
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m
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drum
s
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guitar
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detection 

………
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antic 
M
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•
Predictable

•
Interpretable

4

…
…

…
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•
Concept screening

•
Reliability of classifiers…



Tw
o m

ainstream
s --Em

bedding Search

Find shots of a person playing drum
s indoors

……
Feature 

M
atching

Textual Encoder
Visual Encoder

•
Effective

•
U

npredictable
•

U
ninterpretable
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Previous w
ork
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Em
bedding Search

Concept Search

Perform
ance 

Im
provem

ents

But tw
o m

odels are trained on different datasets.
•

needs m
ore effort

•
Fusion result could be unpredictable



O
ur solution

W
u and N

go, Interpretable Em
bedding for Ad-hoc Video Search, ACM

M
M

, 2020
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O
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O
ur run2 -concept search
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O
ur run3 -fusion search

……
Find shots of a person 
playing drum

s indoors

Em
bedding Search

Concept Search
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O
ur solution

#video
#caption

#AVS  test query

Training set:

M
SR-VTT

10,000
200,000

TGIF
100,855

124,534

VidO
R-M

PVC
2,496

32,466

Validation set:

TV16 VTT training set
200

400

Test set:

IACC.3
335,944

90 (tv16-tv18)

V3C1
1,082,659

30 (tv19)

Concept bank is built on all training caption sentences by using w
ords appear m

ore 
than 5 tim

es.
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AVS com
parison on tv16-19
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tv19

em
bedding search

concept search
fusion search

•
Em

bedding search is better than concept search 
•

Em
bedding search perform

s better at 
com

positional sem
antics, e.g., sign language

•
Concept search is good at finding individual 
sem

antics, e.g., scarf, fountains

•
Fusion search attains the best results
•

Consistence brings forw
ard true positive 

results.
•

Com
plem

entary enables fusion search can 
solve different kinds of queries.
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Em
bedding Search > Concept Search

543 Find shots of a person com
m

unicating using sign language

Em
bedding search: 0.469  

Concept search: 0.000  
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576 Find shots of a person holding his hand to his face

Em
bedding search: 0.138 

Concept search: 0.000  

Em
bedding Search > Concept Search
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512 Find shots of palm
 trees 

Em
bedding search: 0.135   

Concept search: 0.335   

ConceptSearch > Em
bedding Search 

…
…

…
…

…
…

…
…
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558 Find shots of a person w
earing a scarf 

Em
bedding search: 0.151  

Concept search: 0.516 

ConceptSearch > Em
bedding Search

…
…

…
…

…
…

…
…
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Fusion search is better

637 Find shots of a shirtless m
an standing up or w

alking outdoors 

Em
bedding search: 0.1985   Concept search: 0.1981    Fusion search: 0.2777    

Rank in each search schem
e

Fusion search
1

2
3

4
7

30
152

Em
bedding

search
1

5
7

2
24

84
440

Concept search
33

112
82

393
1

2
3

•
Fusion search benefits from

 the consistency in tw
o searches
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624 Find shots of a person in front of a curtain indoors 

Em
bedding search: 0.099  

Concept search: 0.091   
Fusion search: 0.184   

Rank in each search schem
e

Fusion search
1

2
3

4
6

7
875

Em
bedding

search
1

2
10

11
74

6
N

ot in 
top1000

Concept search
531

N
ot in 

top1000
101

208
1

N
ot in 

top1000
3

Fusion search is better
•

Fusion search benefits from
 the com

plem
entary in tw

o searches



O
ur run4 –

our previous concept m
odel

Type
m

odel
Dataset

#Concepts

O
bject/person

ResN
et152

Im
ageN

et Shuffle
12988

Im
ageN

et
1000

TRECVid
SIN

346
Research Collection

497
FasterRCN

N
O

penIm
age

600
Action

P3D
Kinetics

600
Place

ResN
et152

M
IT Place

365
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AVS com
parison on tv20
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•
The dual-task concept search achieves better 
perform

ances than our previous concept m
odel.

•
Alm

ost on all queries, except for those O
O

V 
queries.

•
Fusion search attains the best result.
•

Em
bedding search outperform

s concept search 
alm

ost on all queries. 
•

Concept search show
s better results in finding 

static individual sem
antics, e.g., necklace, 

jeans.

0

0.05

0.1

0.15

0.2

0.25

0.3

tv20_m
ain

tv20_progress

em
bedding search

concept search

fusion search
concept bank



Lim
itations

•
Suffers from

 out-of-vocabulary problem
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Q
uery

Concept 
search 

Em
bedding 

search 
Fusion 
search

606 Find shots of people queuing
0.001

0.002
0.002

644 Find shots of sailboats in the w
ater

0.016
0.000

0.001

Q
uery

Concept 
search 

Em
bedding 

search 
Fusion 
search 

594 Find shots of people doing yoga
0.039

0.026
0.040

653 Find shots of group of people clapping
0.028

0.052
0.061

655 Find shots of one or m
ore persons standing in a body of w

ater
0.032

0.049
0.052

•
Bad perform

ances on these queries: contam
inated results.



Im
provem

ent by m
anual query

594 Find shots of people doing yoga

23

E
m

bedding search--autom
atic run: 0.039

E
m

bedding search--m
anual run: 0.197

M
anually m

odify the query to Find shots of yoga m
at



Im
provem

ent by m
anual query

655 Find shots of one or m
ore persons standing in a body of w

ater

24

Fusion
search--autom

atic run: 0.052

Fusion
search--m

anual run: 0.112

M
anually m

odify the query
Find shots of persons standing in w

ater



Lim
itations

•
U

nable to deal w
ith negation
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604 Find shots of bride and groom
 kissing

607 Find shots of tw
o people kissing w

ho are not bride and groom



Lim
itations

•
Try to solve it by m

anually splitting the query
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(tw
o people kissing) ʹ

(bride and groom
)



Thank you
Q

&
A
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