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The man at bat readies to swing at the pitch while L e
. A large bus sitting next to a very tall building.
the umpire looks on.

0 2.7: MS COCO Captioning Challenge 000000000000 [7]
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stride 2 norm. stride 2| | norm. stride 2 units units| | softmax
w3 55 5 3
Y 2 13 6
& 96 1 w256 256

Input Image = -
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0 2.8: Convolutional Neural Network [44]
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2.2.2.2 Convolutional Neural Network
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= A Ty (2.5)
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O 2.9: Recurrent Neural Network O O OO0

obooooboooobooobob1oboboooboo0oobo0ooooo sobooooooooon
gboooooooobooog

2.2.2.3 Recurrent Neural Network
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Team ‘ M1 M2  Point Rank
Human (baseline) 0.638 0.675

Google [40] 0.273 0.317 9 st

MSR [14] 0.268 0.322 9 st

MSR Captivator [12] 0.250 0.301 5 3rd

Montreal/Toronto [41] | 0.262 0.272 5 3rd

Berkeley LRCN [13] 0.246 0.268 2 5th

M1: Percentage of captions that are evaluated as better or equal to human caption.
M2: Percentage of captions that pass the Turing Test.

O 2.1: MS COCO Captions Challenge 0 O O
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gooobooOooOOoRNNOODOODOOOOOOODOOOOODOODOODOOOODOO
ooo

2t = Woutht (28)
_ exp(zi
Yti —§%; (2.9)

gogbooobooboobobooboobobtdyobbtoboobbooboobboobo
ooo

2.2.2.4 Deep Convolutional Neural Network 0 Long Short-Term Memory 00O 00O
ooo
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N
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t=0
000o00oDo0onooooo SO0 70000000 DOo0oDoo0oDOo0ooDooooooog
010000 logp(w, | I,wo,...,w,—1)000000000000000000
godboouooooobooboooood CNN[17]DDDDDDDDDDDDDDDDDDDD
LSTMOOODOODO0ODODO0DO00DO0LSTMOOOODOO0D0D000000D00oD000o0oonoood
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0 2.10: CNN+LSTM
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A person riding a Two dogs play in the grass. A skateboarder does a trick A dog is jumping to catch a
I p. frisbee.

motorcycle on a dirt road.

Two hockoy players are A refrigerator filled with lots of
food and drinks.

A close up of a cat laying
on a couch.

A red motorcycle parked on the A yellow school bus parked
jside of the road."'}::% ~=====in a parking lot.

" Doscribes withminorerrors  Somewhatreated o the image
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Algorithm 6.1 Pseudo code of generating commented trees.

Initialize T'ree with the current state
function EXPANDNODE(Tree, State, Depth)
BestMoveSequence < Search(State)

if Depth = 0 then
Expand all moves in BestMoveSequence
else
// Expand the best move by searching
BestMove < BestMoveSequence
Shest < State, BestMove
Expand T'ree with BestMove
ExpandNode(Tree, Spest, Depth — 1)

// Expand moves with Pass by prediction
PassMoveList + Predictionpess(State)
Sort PassMoveList by probability

for PassMove <— PassMoveList do

if P(PassMove | State) < thresholdpqss then

break
end if
Spassmove < State, PassMove
Expand T'ree with PassM ove
ExpandNode(T'ree, Spassmove, Depth — 1)
end for

// Expand moves without Pass by prediction
MoveList + Predictionyopass(State)
Sort MoveList in the probability
for Move < MoveList do
if Move = BestMove then
continue
end if
if P(Move | State) < thresholdyopass then
break
end if
Smove < State, Move
Expand T'ree with Move
ExpandNode(Tree, Smove, Depth — 1)
end for
end if
end function

> 1)

> 2)

> 3)

> 4)

> 3)

> 4)
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