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Captioning
Two people are in a wheelchair and
one is holding a racket

Visual Question Answering
How many people on wheelchairs? Two
How many wheelchairs? One

Visual Dialog

Q1: How many people on N i Acst dirking watar i of  ofe g,
wheelchairs? e A 1
Al: Two Y
Q2: What are their genders?
A2: One male and one female e———
Q3: Which one is holding a racket?

A4 ° T h e Wo m a n .. Yes.magazines, books, toaster and basket, and a plate

What color is the mug?

Are there other items on the table?

Task: Given image, dialog history, follow-up question — predict free-form answer

Build an agent capable of holding a meaningful dialog with
humans in conversational language about visual content

VisDial Data Collection

Caption: A sink and toilet in a small room.

You have to ASK Fellow Turker connected.
uestion bout Now you can send messages.
questions abo 03

. I‘I.You:
the image. {is this a bathroom ?

. can you see anything else ?

[+ Falon Torker _ — A3: there is a shelf with items on it
ﬂ":‘::;::“ba‘h""’m - | — | Q4: is anyone in the room ?
what colorls e room? ¢~ - ' .., ! A4: nobody is in the room
1 | Q5: can you see on the outside ?
[seno) | .- A5: no, it is only inside
| Q6: what color is the sink ?
AB: the sink is white

= === Q7: isthe room clean ?
=l A7 itis very clean
: ' Q8: is the toilet facing the sink ?
You have to ANSWER Fellow Turker connected. - = A8: yes the toilet is facing the sink

qu estions about MNow you can send messages.
the image. J1.Felow Turker: | Q9: can you see a door ?

~ is this a bathroom ?

(1.You: \:; A9: vyes, | can see the door

|yes, it's a bathroom

; _ g , . 2
_ 2. Fellow Turker: ‘ Captlon: Q10 what color is the door 7

~ what color is the room ?

2 You A sink and toilet in a small room. A10 the door is tan colored

it looks cream colored

Message ‘m

Two-person real-time chat on Amazon Mechanical Turk

Caption: A sink and toilet in a small room.

VisDial Dataset & Evaluation

—— Questions
—  Answers
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Answers in VisDial are longer
3.1 words (VisDial) vs. 1.1 (VOA) vs. 2.0 (Visual 7W)
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— VQA
: — Visual Dialog Sunburst visualization of question n-grams in VisDial
Ordering of words radiates outwards; Arc length is proportional to #questions
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VisDial captures a rich heavy tail

top-1000 answers cover ~58% of the dataset Most frequent answer responses in VisDial except for “yes”/"no”

Evaluation: Given image, dialog history, question, 100 candidate answers —
evaluate model on retrieval of ground-truth human response
Metrics: mean reciprocal rank, recall@k, mean rank

>140k dialogs on COCO images; >1.4M dialog question-answers
Evaluation by retrieval of ground truth human response

Encoder-Decoder Models

Late Fusion (LF) Encoder: Naive embedding of image, history, question
Hierarchical Recurrent Encoder (HRE): Dialog-level recurrent block on top of
OA-level recurrent block

Memory Network (MN) Encoder (Similar to Weston et al., 2014): Builds context
vector from previous QA facts in memory

Generative (G) Decoder: RNN initialized with input encoding, predicts response
word-by-word; Trained to maximize LL of ground truth response
Discriminative (D) Decoder: Dot product between input encoding and RNN
encoding of 100 candidate answers + 100-way softmax

L ) No | don't think
26 | Decoder | ihey are together

Answer At

Fully-connected
layer

Do you think

the woman is LSTM
with him?
Question Q,

Ve
The man is riding his bicycle on the sidewalk.

LSTM
Is the man wearing a helmet? No he does not have /

a helmet on.
How old is the man? He looks around 40 years old. -

Weighted sum

What color is his bike? It has black wheels and
handlebars. | can't see the body of the bike that well, T~ _/ /
Is anyone else riding a bike? No he's the only cne. \
Are there any people nearby? Yes there's a woman tx 512
walking behind him, \
t rounds of history Attention over history

{(Caption)r (QpA])! =1 (QHr At_'|)}

Memory Network (MN) Encoder

Model MRR R@]1 R@5 R@10 Mean

Answer prior  0.311 19.85 39.14 44.28 31.56 r -
NN-Q 0.392 30.54 46.99 4998 30.88
NN-QI 0.385 29.71 46.57 49.86 30.90

\ Is anyone on bus?

Baseline
AN

Is it fairly close up shot?

A nice hird standing on a bench.

( LF-Q-G 0403 29.74 50.10 56.32 24.06 _
* 4T e e = Gazing at? Camera | think
LF_QH_G 0'425 32'49 5 1'56 57'80 23' l l Are therg any black stripes? Yes 3 What color is his board? Can ?rou Fellwhat lfind qf bird it is?

] LF-QI_G 0'437 34'06 52'50 58'89 22'31 :Jla:( =pes e Y A surfer wiping out on an ocean r:dltridbzgzirw prewih bk face
2| _LF-QIH-G 0430 3327 5196 58.09 23.04  ‘mememiyers sty i Yes
S.  HREQHG 0430 32847 5236 S8.647 2250  fmeveremoiows  MUSSEI o e ios
g HRE-QIH-G 0442 3437 53.40 59.74 21.75

HREA-QIH-G 0442 3447 5343 59.73 21.83 Selected examples of attention from our Memory Network

- MN_QH_G T 70434 3302 5314 5961 2214 Intensity of color indicates strength of attention placed on that fact

\ MN-QIH-G  0.443 34.62 53.74 60.18 21.69

LF-Q-D 0482 3429 63.42 7431 887
LF-QH-D 0.505 36.21 66.56 77.31 7.89
LF-QI-D 0.502 35776 66.59 7T7.61 7.72
LF-QIH-D 0511 36.72 67.46 7830 7.63

- HRE-QH-D 0489 3474 6425 7540 832
HRE-QIH-D 0502 36.26 65.67 77.05 7.79

HREA-QIH-D 0508 36.76 66.54 77.75 7.59

Y

Discriminative
..

\ MN-QIH-D  0.529 37.33 68.47 79.54 7.03

SANI-QI-D  0.506 36.21 67.08 78.16 7.74
HieCoAtt-QI-D  0.509 3554 66.79 7794 7.68

VQA
——

demo.visualdialog.org

==, Please wait for a few seconds while a
caption is being generated for the
uploaded image.

1@5’

Real-time visual chatbot hosted on

CloudCv
.,;, Caption: a little girl is playing soccer on
=" afield
Discriminative models work better than
. what is she wearing?
generative models
MN works best in both generative and q? shorts and a shirt
discriminative settings -
Human performance, topic transition CHY  howold does sheld S

studies, dialog perplexities, etc. in paper



