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A3t Word2Vec®}t 2 o)) LSTM(Long Short—Term Memory) X2 -

= LS ANESHE 21710 TolE s Thol 5 =k Alo] E4o|tt,

O] SRS E3slL Q= HE 2 FET 4= Q) 2| 2ol ol gt FE A4 Yo AuE
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Non-linear
Activation 000000 Output Vector
Max
Pooling
i M ration
Convolution ax Operatio
Layer
¢ o o e (o fo
@ 0 O 0 0 0 .
Vector @ @ EOE i.i @ i.i Word Embeddings
Representation '\_’," '\?,:' \\?j !g: "Q’,‘ '\g:
P @ O O ©® @ . ,
:\‘_,E :‘3’: i\_’,: i\_’,: | 85 ] 35 Position Embeddings
Sentence: Jack married Lily ten years ago.
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A7 A8 B ARl Aot AR AHE . FEHE A ARe i oR 39 (Activity)

=T 5 Qdrh Wol AREe A A SH 2 JEolt}, & S0f 2 ZH|Y ofulA|ol| A ARt
+ ResNet, Yolo 50 3t} o2f3t ARdels & 2P, & AL 502 HEse 44, oln

D& =Yoh G ol 28T A HEE 22 A AEARRE g 4 s FEEE HYY
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convolution +
nonlinearity

max pooling

convolution + pooling layers
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fully connected layers  Nx binary classification
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Tennis

Temporal Linear Encoding
(TLE) Layer

End-To-End Training
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Validation Set of Places365

Test Set of Places365

Top-1 acc. "Top-5 acc. ‘Top-T acc.  Top-5 acc.
Places365-AlexNet 53.17% 82.89% 53.31% 82.75%
Places365-GoogLeNet 53.63% 83.88% 53.59% 84.01%
Places365-VGG 55.24% 84.91% 55.19% 85.01%
Places365-ResNet 54.74% 85.08% 54.65% 85.07%

GT: cafeteria

top-1: cafeteria (0.179)
top-2: restaurant (0.147)
top-3: dining hall (0.091)

el top-4: coffee shop (0.036)
top-5: restaurant patio (1.080)

GT: natural canal

top-1: swamp (0.529)
top-2: marsh (1.232)

top-3: natural canal (0.043)
top-4: 1agoon (0.047)
top-5: rainforest (0.029)

GT: chalet

top-1: ski resort (0.141)

top-2: ice floe (0.129)

top-1: igloo (0.114)

top-4: balcony exterior (0.103)
top-5: courtyard (0.083)

GT: classroom

top-1: locker room (0.535)
top-2: lecture room (0.135)
top-1: conference center (0.061)
top-4: classroom (0.033)

top-5: elevator door (1.025)

GT. creek

Bl top-1: forest broadleaf (0.107)

top-2: forest path (0.208)
top-1: creek (0.036)
top-4: rainforest (0.076)
top-5: cemetery (0.049)

GT: crosswalk
top-1: crosswalk (0.720)

top-2: plaza (0.060)
top-1: street (0.055)
top-4: shopping mall indoor (0.039)

top-5: bazaar outdoor (0.021)

$% top-1: greenhouse indoor (1.479)

f top-5: vegetable garden (0.022)

GT: drugstore

top-1: supermarket (0.286)
top-2: hardware store (1.243)
top-1: drugstore (0.120)

top-4: department store (0.087)
top-5: pharmacy (1.052)

GT: greenhouse indoor

top-2: greenhouse outdoor (0.055)
top-1: botanical garden (0.044)
top-4: assembly line (0.025)

GT: market outdoor

top-1: promenade (0.569)

top-2: bazaar outdoor (0.137)
top-1: boardwalk (0.118)

top-4: market outdoor (1.074)
top-5: flea market indoor (0.029)

Feature maps

Input

Convolutions Subsampling

Convolutions

Subsampling Fully connected
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(Spectrogram)®] oJu| |2 EH}IL ofu]z] Z2]o] A F1RE 2QIE g 2El SR5o A Wol 220
ol ArgEh= I AV o83t Gl = £ £A%rE Max—margin 37 £A418Ho|c}
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ad], gole &7] 55 FEL 4 Ak ol A o &4 glo] Zopx|ar, vheof A-f-
A Zhol AAA Hek g, Foixl 2w H
5. Z21E HE o] 9= Negative A&7 G4l dhafal FAE
frol word &4 P AXA He, ol#fgt &4
HojE g G4 dvle S Feoll A AR Shge AdehiA FoEd A dHld
L WS & o A= Lokt Algol o] A7 ol wketilHE ol Este SAgE
S 4= Sl eAER Y E A4S HE o= & z|aspsA HH Foldl 24, & Aol tiste
A G/l diet ol FEIF P o 23 o 7P ARt G gohd 4= A "k
9 AoR Y s, FAT WE Bl £ ZQIE Y 714 ol 8ale] 4 AAS
“Expert”
Features
Video Encoder rs [
/ ¥ v
I,, ‘/JZ
Collaborative ! 1
Gating L
Andrew Heaney Workouts with GCLM i ]
[OTRE—_ ‘\ w.{
\\\ ! H
s \‘\ 4 [ Y= yloa(T)
Ranking Loss \ 4
Description \\‘ - Collaborative Gating
Andrew Heaney plays baseball in : ~ R
a field with some other players. Text Query Encoder Temporal Aggregation
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Sequence of objects: Sequence of places & Times of day:
what is the important object? important cues of objects and activities

X 9 Stack and Attend!
o & |
[ ) Low

”o%\k

‘ . " (J murmuring~~) tweet tweet %
ﬁ o o GL oi@ -9

L i d

(¥ Ol“o))) . .

O O Video - sequence of frames

Representation for important
elements in the overall content of the scene

H « H
Sequence of activities: Sound:
what is the important action? Latent constraints of activities

“A man wearing sunglasses rides a bicycle”

caption - sequence of words
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Describing Videos by Exploiting Temporal Structure, 10.1109/ICCV.2015.512

Incorporating Relation Paths in Neural Relation Extraction, 10.18653/v1/D17-1186
https://blog.dataiku.com/how-deep-does-your-sentence-embedding-model-need-to-be
https://adeshpande3.github.io/A-Beginner's-Guide-To-Understanding-Convolutional-Neural-Networks/

Deep Temporal Linear Encoding Networks, 10.1109/CVPR.2017.168

https://github.com/gajibjib/jibjib-model

https://github.com/CSAILVision/places365

Use What You Have: Video Retrieval Using Representations from Collaborative Experts, (http://arxiv.org/abs/1907.13487)
Neural Models for Information Retrieval (https://arxiv.org/pdf/1705.01509.pdf)

Learning a Video-Text Joint Embedding using Korean Tagged Movie Clips, ICTC 2020
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