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Recap and W
hat's N

ew

•
Last year

•
Dataset vs. N

etw
ork Architecture

•
dataset: low

 hanging fruit
•

netw
ork architecture: not too m

uch im
provem

ent* (perform
ance plateu)

•
W

hat's new
 in this year

•
Change the loss used in the caption task

•
brings large gain

*Know
ing yourself: Im

proving video caption via in-depth recap. ACM
 M

M
 2017



N
etw

ork Architecture

•
Vanilla encoder-decoder architecture[2]

[2] Show
 and tell: A neural im

age caption generator. O
 Vinyal etc al. CVPR 2015



N
etw

ork Architecture (cont'd)

•
tem

poral attention[2]

[2] Describing videos by exploiting tem
poral structure. Yao Li etc al. ICCV 2015



Lim
itation of cross-entrpy loss

train stage:

test stage:

[3] Sequence level training w
ith recurrent neural netw

orks. Ranzato, M
arc'Aurelio, et al. ICLR 2015



Bridging the exposure gap

•
Solution

•
feed step t-1's output to step t's input through sam

pling
•

use evaluation m
etric as rew

ard*
•

use REIN
FO

RCE to train m
odel (an algorithm

 of policy gradient in 
reinforcem

ent learning)

7



Bridging the exposure gap

•
Caveat

•
som

etim
es the algorithm

 m
ay exploit the loopholes in the rew

ard

•
Design a robust rew

ard
•

CIDEr (closer to hum
an evluation com

pared to BLEU
 and M

ETEO
R)

•
BCM

R
•

w
eighted average of BLEU

, CIDEr, M
ETEO

R, RO
U

G
E



Tw
o losses

•
self-critique loss

•
greedy decoding as baseline to reduce variance

[4] Self-critical sequence training for im
age captioning. SJ Rennie, et al. CVPR 2017



Tw
o losses

•
PRO

S (partially observable set) loss*
•

distance of tw
o captions s_i and s_j

*w
ork under progress



Experim
ents

•
Training set

•
TG

IF (all)
•

TRECVID16 (optional)

•
Validation set

•
TRECVID17

•
Feature

•
Resnet200 (pretrained on Im

ageN
et)

•
I3D (pretrained on Kinetics-400)



Experim
ents

m
odel

loss
BLEU

4
M
ETEO

R
CID

Er

vanilla
cross entropy

7.1
12.4

27.6

self critique
7.7

13.2
31.3

PRO
S

8.1
13.9

32.5

tem
poral attention

cross entropy
7.6

12.5
28.9

self critique
7.4

13.0
32.1

•
perform

ance on validation set



Experim
ents

•
perform

ance on TRECVID18

m
odel

loss
BLEU

4
M
ETEO

R
CID

Er

vanilla
PRO

S
2.4

23.1
41.6

attention
self critique

1.8
22.1

40.8



Conclusion

•
Reform

ulate the problem
 (e.g. by loss) from

 scratch brings 
im

provem
ent over the current perform

ance plateu


