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概要
条件付き画像キャプション生成は，画像と条件を

入力として，画像の説明文（キャプション）を生成
するタスクである．本研究では，事前に学習した
キャプション生成器の出力と，それとは別に学習し
た識別器の出力を混合して，所望のスタイル属性を
持つキャプションを生成する．その際，識別器が出
力する文スタイルの付与度に応じて，キャプション
生成器の出力を適切に調整して混合を行う手法を提
案する．

1 はじめに
条件付き画像キャプション生成は画像キャプショ

ン生成を拡張したものであり，画像に加えて，入力
に新たな条件を追加する．このタスクでは，生成さ
れるキャプションを条件により制御することを目標
とする．
本研究では，文のスタイルを条件として入力に加

える．画像キャプションデータセットを用いて，画
像キャプションの文スタイルを制御する研究は広く
行われている．しかし，先行研究の多くはスタイル
を制御する機構がモデルの構造に依存しており，使
用できるキャプション生成モデルが制限される．そ
のため，既存のキャプション生成モデルの活用が妨
げられている．事前学習済みモデルを使用できる手
法も存在するが，スタイルの制御機構を学習するた
めに事前学習済みモデルの出力を必要とする．この
場合，使用する事前学習済みモデルを変更すると，
新たにスタイル制御の機構を学習する必要がある．
条件付き文生成の研究では，事前学習済みモデル

への依存度を下げたスタイル制御の手法（FUDGE）

[1]が提案されている．この手法では，事前学習済
みモデルを再学習せず，文スタイル識別器の情報を
追加で利用する．そこで本研究では，この手法を画
像キャプション生成に応用する．
事前学習済み画像キャプション生成器は，スタイ
ル付きキャプションのデータによって学習されてい
ないため，スタイル付きキャプションを構成する単
語の出力確率を過小評価すると考えられる．本研究
では，推論時に事前学習済みキャプション生成器の
出力を変化させることによって，出力確率の過小評
価を抑える機構を提案する．

2 関連研究
関連研究の一つに，条件付き文生成がある．

CTRL [2]では，文のスタイルを表す Control Codeを
条件として多様な文の生成を可能にしているもの
の，データが大規模（140GB）なために学習コスト
が大きい．
近年では，学習コストを下げるため，事前学習済
みモデルを再学習せずに生成文を制御する研究が
行われている．PPLM [3] では，所望のスタイルを
持つ単語が出力されやすくなるように，事前学習済
み Transformer [4]の内部状態を更新している．GeDi
[5]，FUDGE [1]では，事前学習済み言語モデルの出
力を変化させ，所望のスタイルを持ちやすい単語の
生成確率を引き上げることによって生成文を制御
する．
条件付き画像キャプション生成の先行研究では，
スタイル付き画像キャプションの公開データセット
[6, 7]，が用いられている．Mathewsら [6]は，2つの
RNNを用意し，一方にスタイルの付かないキャプ
ションを生成する役割を，もう一方にスタイル付き
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キャプションを生成する役割を持たせている．Gan
ら [7]は 1つの LSTMで生成を行うが，LSTMのパ
ラメータをスタイルに共通の部分とスタイルに固有
の部分に分けている．

MS COCOを代表とするスタイルの付かない大規
模なデータセットに比べ，スタイル付きキャプショ
ンのデータ数は少ない1）．そのため，スタイル付き
画像キャプションのペアデータを必要としない手法
が提案されている [7, 9, 10, 11, 12]．

3 手法
本研究では，条件付き文生成の先行研究（FUDGE

[1]）の手法を用いて，事前学習済みモデルの単語の
出力のうち，スタイルが付与されやすい単語の確率
を高めるように補正する（3.1）．さらに，デコード
の途中で，将来完成する文にスタイルが付与される
可能性が低いと判断される場合，事前学習済みモデ
ルの影響力を調整する手法を新たに提案する（3.2）．

3.1 文スタイル識別器による重みづけ
本研究では，画像キャプション生成に用いる言語

モデルは自己回帰的であると仮定する．画像を 𝐼，
スタイル条件 𝑎 を入力として，単語数 𝑛 のキャプ
ション 𝑋 = (𝑥1, . . . , 𝑥𝑛) を生成するスタイル付き画
像キャプション生成器 𝑝(𝑋 |𝐼, 𝑎) は，

𝑝(𝑋 |𝐼, 𝑎) =
𝑛∏
𝑡=1

𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) (1)

と 表 さ れ る（𝑥≤𝑡−1 := (𝑥1, . . . , 𝑥𝑡−1)）．こ こ で，
𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) は，自己回帰的スタイル付き画
像キャプション生成器である．ベイズの定理を用い
ると，

𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) =
𝑝(𝑎 |𝐼, 𝑥≤𝑡−1, 𝑥𝑡 )𝑝(𝑥𝑡 |𝐼, 𝑥≤𝑡−1)

𝑝(𝑎 |𝐼, 𝑥≤𝑡−1)
(2)

と変形できる．ここで，分子は 𝑥𝑡 に依存しない
から，

𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) ∝ 𝑝(𝑎 |𝐼, 𝑥≤𝑡−1, 𝑥𝑡 )𝑝(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) (3)

と表せる．𝑝(𝑎 |𝐼, 𝑥≤𝑡−1, 𝑥𝑡 ) = 𝑝(𝑎 |𝐼, 𝑥≤𝑡 )は，時点 𝑡ま
での出力単語と画像を入力として，将来完成される
キャプションがスタイル条件 𝑎を満たすかどうかを
識別する識別器である． 𝑝(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) は，スタイル
なし画像キャプション生成器である．
1） 例えば，MS COCO [8]にはスタイルのないキャプションが

1,026,459含まれるのに対して，Senticap [6]に含まれる positive
スタイルのキャプション数は 4,892である．

式 3より，スタイルなし画像キャプション生成器
が学習済みのとき，スタイル付き画像キャプション
を生成するためには，識別器のみを学習すればよ
い．本手法では，画像はキャプションスタイルに関
与しないという仮定のもと識別器を近似し，時点 𝑡

までの生成文のみを入力して，スタイル（𝑎）の付与
度合いを予測する識別器 𝐷𝑎 を用いる．すなわち，

𝐷𝑎 (𝑥≤𝑡 ) := 𝑝(𝑎 |𝑥≤𝑡 ) ≃ 𝑝(𝑎 |𝐼, 𝑥≤𝑡 ) (4)

とする．また，今後スタイルなし画像キャプション
生成器を 𝐶 で表すことにすると，式 3は，

𝐶 (𝑥𝑡 |𝐼, 𝑥≤𝑡−1) := 𝑝(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) (5)

𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) ∝∼ 𝐷𝑎 (𝑥≤𝑡 )𝐶 (𝑥𝑡 |𝐼, 𝑥≤𝑡−1) (6)

と表せる．

3.2 動的 Softmax Temperature

本研究では，式 6における画像キャプション生成
器 𝐶 に事前学習済みモデルを用いる．𝐶 はスタイル
なしデータセットのみで学習されているため，スタ
イル付きのキャプションに用いられる単語の生成確
率を極端に低く見積もる可能性がある．その場合，
式 6による生成において，識別器 𝐷𝑎 による補正の
影響力が弱まり，スタイルが付与されづらくなると
考えられる．
これを回避するためには，生成器 𝐶 の予測に温度
パラメータ 𝑇 を導入することで，𝐶 の出力を制御す
る手法が考えられる．温度パラメータは言語モデル
の出力するロジットをスケール変換するハイパーパ
ラメータであり，高いほど単語の生成確率の分布は
なめらかになる．これにより，𝐶 の出力を制御し，
識別器 𝐷𝑎 による補正の影響力を相対的に調整でき
る．その一方で，適切な温度パラメータは状況ごと
に異なり，適切な値の設定は困難である．
そこで本研究では，温度パラメータを生成中の文
のスタイルの付与度合いによって制御する機構を導
入し，事前のパラメータ探索がなくても，適切な割
合で生成器と識別器を混合する手法を提案する．
事前学習済み画像キャプション生成器 𝐶が出力す
るロジットを 𝐶logit で表す．温度パラメータ 𝑇 を導
入したときのキャプション生成器を 𝐶 ′

𝑇 で表すと，
𝐶 ′
𝑇 (𝑥𝑡 |𝐼, 𝑥≤𝑡−1) := softmax𝑇

{
𝐶logit (𝑥𝑡 |𝐼, 𝑥≤𝑡−1)

}
(7)

:=
exp

(
𝐶logit (𝑥𝑡 |𝐼,𝑥≤𝑡−1)

𝑇

)
∑

𝑥′𝑡 ∈V
exp

(
𝐶logit (𝑥′𝑡 |𝐼,𝑥≤𝑡−1)

𝑇

) (8)
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と表される．温度パラメーター 𝑇 を適切に調整す
るために，𝑇 をスタイル識別器の出力確率の逆数
1/𝐷𝑎 で置き換え，

𝐶 ′
1/𝐷𝑎

(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) (9)

= softmax1/𝐷𝑎

{
𝐶logit(𝑥𝑡 |𝐼, 𝑥≤𝑡−1)

}
(10)

=
exp

{
𝐷𝑎 (𝑥≤𝑡−1)𝐶logit(𝑥𝑡 |𝐼, 𝑥≤𝑡−1)

}∑
𝑥′𝑡 ∈V

exp
{
𝐷𝑎 (𝑥≤𝑡−1)𝐶logit (𝑥 ′𝑡 |𝐼, 𝑥≤𝑡−1)

} (11)

とし，
𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) ∝∼ 𝐷𝑎 (𝑥≤𝑡 )𝐶 ′

1/𝐷𝑎
(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) (12)

によって単語 𝑥𝑡 を生成する．𝐶1/𝐷𝑎 中で用いる 𝐷𝑎

は時点 𝑡 − 1において計算されたものであることに
注意されたい．

𝐷𝑎 は識別器の出力確率を表すから，0 ≤ 𝐷𝑎 ≤ 1
である．スタイル付与度 𝐷𝑎 (𝑥≤𝑡−1) が 0 に近づく
ほど，𝐶 ′

1/𝐷𝑎
は平坦な確率分布になる．その結果，

式 12において相対的にスタイル付与度 𝐷𝑎 (𝑥≤𝑡 ) の
高い単語が生成されやすくなる．スタイル付与度
𝐷𝑎 (𝑥≤𝑡−1)が 1に近づくほど，𝐶 ′

1/𝐷𝑎
の分布は本来の

確率分布 𝐶 に近づく．その結果，式 12において相
対的に 𝐶 ′

1/𝐷𝑎
(𝑥𝑡 |𝐼, 𝑥≤𝑡−1) が優先され，画像の内容に

沿った単語が出力されやすくなる．

3.3 学習と推論
学習時には，スタイル付きキャプションとスタイ

ルなしキャプションを用いて，文スタイル識別器
𝐷𝑎 を学習する．推論時には，式 12 に基づいてデ
コードを行う．本来であれば，𝑝(𝑥𝑡 |𝐼, 𝑎, 𝑥≤𝑡−1) を得
るために，モデル 𝐶 の語彙 V中の単語 𝑥𝑡 ∈ Vすべ
てについて 𝐷𝑎 (𝑥≤𝑡 ) を計算する必要がある．先行研
究の FUDGE と同様，計算を効率的に行うために，
𝐶 (𝑥𝑡 |𝐼, 𝑥≤𝑡−1) の出力確率が高い順に 𝑘 個を抽出し，
抽出した単語についてのみ，𝐷𝑎 (𝑥≤𝑡 ) を計算する．
それ以外の単語については，𝐷𝑎 (𝑥≤𝑡 ) = 0であると
みなす．

4 実験
【実 験 設 定: デ ー タ セ ッ ト】　SentiCap [6],
FlickrStyle10K [7]を用いた．前者には positive, nega-
tive の，後者には humorous, romantic のスタイル付
きキャプションが含まれている．SentiCap データ
セットは訓練データ，検証データ，テストデータ
に既に分かれている2）ため，その分け方に従った．
2） 訓練，検証，テストの順に，positiveキャプションが 2380，

493， 2019件，negativeキャプションが 2039，429，1509件と

FlickrStyle10Kデータセットは，一部のデータ（訓練
データ 7000件）のみが公開されている．本研究で
は，この 7000件のデータセットを再度訓練データ
（72%），検証データ（18%），テストデータ（10%）に
ランダムに分割した．
【実験設定:モデル】事前学習済み画像キャプション
生成器として，CATR 3）を用いた．文スタイル識別
器には，入力次元数 768，隠れ状態次元数 300の 1
層 GRUを用いた．CATRは，トークナイズ手法とし
て，huggingface transformers [13] の bert-base-uncased
4）相当のものを使用している．そのため GRUにお
ける単語埋め込みベクトルは bert-base-uncasedの学
習済みベクトルを利用した．
【実験設定: 手法】ベースラインとして，事前学
習済み画像キャプション生成器のみによる推論
（original）を採用し，式 6による推論（FUDGE），式
12による推論手法（dynamic）と比較した．デコード
方法には，条件付き文生成の先行研究で採用されて
いる貪欲法を用いた．推論を効率的に行うため，文
スタイル識別器 𝐷𝑎 に入力する単語は，キャプショ
ン生成器 𝐶 の出力確率の高い 200単語に限った．
【実験設定:学習・推論・評価】訓練データを用いて，
文スタイル識別器のみを学習する．検証データを
用いて算出したクロスエントロピー損失が最も低
いものを最良モデルとして選び，推論に利用した．
評価指標としては，BLEU-1 (B-1), BLEU-3 (B-3) [14],
METEOR (M) [15], ROUGE_L (R) [16], CIDEr (C) [17],
SPICE (S) [18], discriminator score (dsc)，classification
score (cls), perplexity (ppl), Self-BLEU-4 (SB-4) [19]を
用いた．

4.1 実験結果
生成キャプションの定量的評価を表 1に示す．4
データ全てにおいて，discriminator score, classification
scoreの値が original, FUDGEに比べて改善している．
このことから，提案手法によりスタイルが付与され
やすくなっていることがわかる．

dynamicはスタイルが付与されやすいが，参照文
との比較により評価を行う指標（BLEU，METEOR，
ROUGE_L，CIDEr，SPICE）のほとんどでベースラ
インを下回った．提案手法において，生成器 𝐶 の影
響が弱まると画像に沿ったキャプションが生成さ
れにくくなることが主な原因であると思われる．ま
なっている．

3） https://github.com/saahiluppal/catr

4） https://huggingface.co/bert-base-uncased
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表 1 生成キャプションの評価．discriminator scoreは，文スタイル識別器 𝐷𝑎 の文末の出力の平均値である．classification
accuracyでは，文スタイル識別器 𝐷𝑎 とは別に，完成文のみを入力として文スタイルを持っているかどうかを判定する文
スタイル識別器を，BERTに訓練データを用いて学習した．テストデータを 1文ごとに識別器に入力し，出力確率が 0.5
以上となるものの割合を求めた．perplexityは，事前学習済みキャプション生成器 𝐶 によって計算した．

データ 手法 B-1↑ B-3↑ M↑ R↑ C↑ S↑ dsc↑ cls↑ ppl↓ SB-4↓
positive original 0.357 0.073 0.081 0.270 0.118 0.035 0.011 0.000 1.794 0.655

FUDGE 0.365 0.074 0.086 0.271 0.113 0.036 0.058 0.022 1.944 0.662
dynamic 0.315 0.057 0.089 0.251 0.085 0.033 0.746 0.584 4.272 0.576

negative original 0.338 0.059 0.074 0.250 0.071 0.026 0.015 0.006 1.782 0.606
FUDGE 0.357 0.062 0.079 0.254 0.078 0.028 0.052 0.030 1.891 0.608
dynamic 0.305 0.050 0.076 0.233 0.055 0.024 0.757 0.497 5.012 0.505

humorous original 0.242 0.066 0.104 0.250 0.372 0.150 0.019 0.001 1.866 0.744
FUDGE 0.243 0.064 0.103 0.247 0.358 0.147 0.054 0.013 1.902 0.724
dynamic 0.209 0.042 0.087 0.211 0.232 0.136 0.539 0.326 4.309 0.665

romantic original 0.241 0.070 0.104 0.255 0.382 0.145 0.010 0.003 1.866 0.744
FUDGE 0.263 0.072 0.106 0.257 0.375 0.142 0.030 0.009 1.963 0.726
dynamic 0.224 0.047 0.090 0.229 0.254 0.126 0.570 0.626 3.472 0.698

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a red stop sign sitting on a street topped with two green street signs.

neutral caption street signs are topping off a vandalized stop sign.

neutral caption street signs for richmond st. and prince st. posted on top of stop sign.

neutral caption a pole has a stop sign and several street signs.

neutral caption a pole with a two street signs and a stop sign mounted to a pole.

positive reference a beautiful street on a bright, sunny day.

positive reference beautiful street signs are topping off a vandalized stop sign

positive reference best street signs are topping off a vandalized stop sign

positive pred dynamic  a  stop  sign  with  a  beautiful  green  street  sign  above  it  . 

positive pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

positive pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative reference the stop sign is always a bad sign and a stupid sign, people should know to stop at a four way intersection without being told.

negative reference street signs sit atop a vandalized stop sign on a lonely street.

negative reference a pole has a stop sign and several lonely street signs

negative pred dynamic  a  stop  sign  with  the  wrong  way  to  the  intersection  . 

negative pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a woman holding a tennis racquet on a tennis court.

neutral caption the woman is hitting tennis balls with a tennis racket.

neutral caption a tennis player in blue swings back racket with one hand to return a shot.

neutral caption a lady practicing hitting tennis balls with a machine

neutral caption a tennis player swinging a racket at a tennis ball.

positive reference a pretty woman holding a tennis racquet on a tennis court

positive reference a charming lady practicing hitting tennis balls with a machine

positive reference a lovely lady practicing hitting tennis balls with a machine

positive pred dynamic  a  man  is  striking  a  tennis  right  now 

positive pred fudge  a  man  is  playing  tennis  on  a  sunny  day  . 

positive pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

negative reference a sad lady tries again after failing a a difficult shot.

negative reference a crazy lady practicing hitting tennis balls with a machine

negative reference a lady takes a crappy shot during her tennis day, and needs more practice.

negative pred dynamic  a  man  is  about  to  hit  a  bad  tennis  ball  . 

negative pred fudge  a  man  is  playing  tennis  on  a  hard  surface  court  . 

negative pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a cat laying on top of a blanket on a bed.

neutral caption a cat that is laying on a bed

neutral caption a close up of a cat on a bed

neutral caption a cat lying down with head raised on a comforter.

neutral caption a cat with a concerned look lying on a bed.

positive reference a proud cat that is laying on a bed.

positive reference a cuddly cat stretches her neck to get a better look while laying on a bed

positive reference an adorable cat looks up from its slumber to have a nice look around.

positive pred dynamic  a  cat  relaxing  on  a  bed  relaxing  on  a  blanket  . 

positive pred fudge  a  cat  is  laying  on  a  bed  with  a  comfort  ##er  . 

positive pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

negative reference a dirty cat awakens from its slumber with a noticeably sore head and a terrified look in its eye.

negative reference a scary cat lying down with head raised on a comforter

negative reference an ugly cat that is laying on a bed.

negative pred dynamic  a  cat  stares  mad  at  the  camera  while  laying  on  a  bed  . 

negative pred fudge  a  cat  is  lying  on  a  bed  with  a  blanket  on  it  '  s  back  . 

negative pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a group of people walking down a sidewalk holing umbrellas.

neutral caption a group of people holding umbrellas are walking across the street.

neutral caption people walking along the sidewalk in the rain with umbrellas.

neutral caption a group of people walk down a street with open umbrellas

neutral caption people walking in the rain on a sidewalk in a suburban neighborhood.

positive reference a group of people are walking down a sidewalk next to a charming street.

positive reference a group of wonderful people walk down a street with open umbrellas.

positive reference this town needed a good rain the drought was getting bad

positive pred dynamic  a  group  of  people  enjoying  a  day  in  the  rain  with  clear  umbrella  ##s  in  the  rain  by  a  quiet  town  . 

positive pred fudge  a  group  of  people  walking  down  a  rain  soaked  street  holding  umbrella  ##s  . 

positive pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

negative reference a group of dead people walk down a street with open umbrellas.

negative reference a group of people walk down a lonely street with open umbrellas against stormy rain

negative reference a group of stupid people walking down a sidewalk holding umbrellas in the cold rain

negative pred dynamic  a  group  of  people  un  ##load  the  rain  with  umbrella  ##s  . 

negative pred fudge  a  group  of  people  walking  down  a  wet  street  with  umbrella  ##s  . 

negative pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there are many surfers that are in the water

neutral caption young girl on surfboard riding wave with young boys nearby looking on.

neutral caption the girl is balancing with one leg on the surfboard.

neutral caption a young girl is surfing and just about to wipe out.

neutral caption several people are surfing or swimming at the ocean.

positive reference a young girl on a surfboard riding a great wave.

positive reference a young nice girl on surfboard riding wave with young boys nearby looking on

positive reference that does not look like a calm ocean to me.

positive pred dynamic  a  woman  rides  a  surf  ##board  in  the  ocean  while  another  plays  in  the  water  right  behind  her  .  right  . 

positive pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

positive pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

negative reference several stupid people are surfing or swimming at the ocean

negative reference the dirty girl surfed the troubled waters of the ocean.

negative reference a young girl surfing is distracted by remarks from stupid people and just about to wipe out into dirty water

negative pred dynamic  a  woman  surfing  on  rough  waves  in  the  ocean  . 

negative pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

negative pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption the front of a house is next to some trees.

neutral caption a gray and white house with several trees in the front yard.

neutral caption the house in the black and white photo is between trees.

neutral caption a house on a street anywhere in america.

neutral caption there is a beige and white house in this picture

positive reference a gray and white nice house with several trees in the front yard

positive reference a great photo in black and white of a nice house near trees.

positive reference black and white make this a perfect picture.

positive pred dynamic  a  white  brick  building  sits  in  front  of  a  beautiful  tree  . 

positive pred fudge  a  house  with  a  large  brick  building  in  the  fore  ##ground  and  a  tree  in  the  fore  ##ground  . 

positive pred original  a  house  with  a  large  building  and  a  tree  . 

negative reference the house in the black and white bad photo is between trees

negative reference a gray and white house with several trees in the cold front yard

negative reference the little house on a street anywhere in america.

negative pred dynamic  a  weathered  building  with  a  bench  outside  it  is  in  front  of  a  barren  tree  with  no  leaves  on  it  '  s  pain  . 

negative pred fudge  a  house  with  a  lot  of  trees  in  front  of  it 

negative pred original  a  house  with  a  large  building  and  a  tree  . 
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discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a red stop sign sitting on a street topped with two green street signs.

neutral caption street signs are topping off a vandalized stop sign.

neutral caption street signs for richmond st. and prince st. posted on top of stop sign.

neutral caption a pole has a stop sign and several street signs.

neutral caption a pole with a two street signs and a stop sign mounted to a pole.

positive reference a beautiful street on a bright, sunny day.

positive reference beautiful street signs are topping off a vandalized stop sign

positive reference best street signs are topping off a vandalized stop sign

positive pred dynamic  a  stop  sign  with  a  beautiful  green  street  sign  above  it  . 

positive pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

positive pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative reference the stop sign is always a bad sign and a stupid sign, people should know to stop at a four way intersection without being told.

negative reference street signs sit atop a vandalized stop sign on a lonely street.

negative reference a pole has a stop sign and several lonely street signs

negative pred dynamic  a  stop  sign  with  the  wrong  way  to  the  intersection  . 

negative pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a woman holding a tennis racquet on a tennis court.

neutral caption the woman is hitting tennis balls with a tennis racket.

neutral caption a tennis player in blue swings back racket with one hand to return a shot.

neutral caption a lady practicing hitting tennis balls with a machine

neutral caption a tennis player swinging a racket at a tennis ball.

positive reference a pretty woman holding a tennis racquet on a tennis court

positive reference a charming lady practicing hitting tennis balls with a machine

positive reference a lovely lady practicing hitting tennis balls with a machine

positive pred dynamic  a  man  is  striking  a  tennis  right  now 

positive pred fudge  a  man  is  playing  tennis  on  a  sunny  day  . 

positive pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

negative reference a sad lady tries again after failing a a difficult shot.

negative reference a crazy lady practicing hitting tennis balls with a machine

negative reference a lady takes a crappy shot during her tennis day, and needs more practice.

negative pred dynamic  a  man  is  about  to  hit  a  bad  tennis  ball  . 

negative pred fudge  a  man  is  playing  tennis  on  a  hard  surface  court  . 

negative pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a cat laying on top of a blanket on a bed.

neutral caption a cat that is laying on a bed

neutral caption a close up of a cat on a bed

neutral caption a cat lying down with head raised on a comforter.

neutral caption a cat with a concerned look lying on a bed.

positive reference a proud cat that is laying on a bed.

positive reference a cuddly cat stretches her neck to get a better look while laying on a bed

positive reference an adorable cat looks up from its slumber to have a nice look around.

positive pred dynamic  a  cat  relaxing  on  a  bed  relaxing  on  a  blanket  . 

positive pred fudge  a  cat  is  laying  on  a  bed  with  a  comfort  ##er  . 

positive pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

negative reference a dirty cat awakens from its slumber with a noticeably sore head and a terrified look in its eye.

negative reference a scary cat lying down with head raised on a comforter

negative reference an ugly cat that is laying on a bed.

negative pred dynamic  a  cat  stares  mad  at  the  camera  while  laying  on  a  bed  . 

negative pred fudge  a  cat  is  lying  on  a  bed  with  a  blanket  on  it  '  s  back  . 

negative pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a group of people walking down a sidewalk holing umbrellas.

neutral caption a group of people holding umbrellas are walking across the street.

neutral caption people walking along the sidewalk in the rain with umbrellas.

neutral caption a group of people walk down a street with open umbrellas

neutral caption people walking in the rain on a sidewalk in a suburban neighborhood.

positive reference a group of people are walking down a sidewalk next to a charming street.

positive reference a group of wonderful people walk down a street with open umbrellas.

positive reference this town needed a good rain the drought was getting bad

positive pred dynamic  a  group  of  people  enjoying  a  day  in  the  rain  with  clear  umbrella  ##s  in  the  rain  by  a  quiet  town  . 

positive pred fudge  a  group  of  people  walking  down  a  rain  soaked  street  holding  umbrella  ##s  . 

positive pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

negative reference a group of dead people walk down a street with open umbrellas.

negative reference a group of people walk down a lonely street with open umbrellas against stormy rain

negative reference a group of stupid people walking down a sidewalk holding umbrellas in the cold rain

negative pred dynamic  a  group  of  people  un  ##load  the  rain  with  umbrella  ##s  . 

negative pred fudge  a  group  of  people  walking  down  a  wet  street  with  umbrella  ##s  . 

negative pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there are many surfers that are in the water

neutral caption young girl on surfboard riding wave with young boys nearby looking on.

neutral caption the girl is balancing with one leg on the surfboard.

neutral caption a young girl is surfing and just about to wipe out.

neutral caption several people are surfing or swimming at the ocean.

positive reference a young girl on a surfboard riding a great wave.

positive reference a young nice girl on surfboard riding wave with young boys nearby looking on

positive reference that does not look like a calm ocean to me.

positive pred dynamic  a  woman  rides  a  surf  ##board  in  the  ocean  while  another  plays  in  the  water  right  behind  her  .  right  . 

positive pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

positive pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

negative reference several stupid people are surfing or swimming at the ocean

negative reference the dirty girl surfed the troubled waters of the ocean.

negative reference a young girl surfing is distracted by remarks from stupid people and just about to wipe out into dirty water

negative pred dynamic  a  woman  surfing  on  rough  waves  in  the  ocean  . 

negative pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

negative pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption the front of a house is next to some trees.

neutral caption a gray and white house with several trees in the front yard.

neutral caption the house in the black and white photo is between trees.

neutral caption a house on a street anywhere in america.

neutral caption there is a beige and white house in this picture

positive reference a gray and white nice house with several trees in the front yard

positive reference a great photo in black and white of a nice house near trees.

positive reference black and white make this a perfect picture.

positive pred dynamic  a  white  brick  building  sits  in  front  of  a  beautiful  tree  . 

positive pred fudge  a  house  with  a  large  brick  building  in  the  fore  ##ground  and  a  tree  in  the  fore  ##ground  . 

positive pred original  a  house  with  a  large  building  and  a  tree  . 

negative reference the house in the black and white bad photo is between trees

negative reference a gray and white house with several trees in the cold front yard

negative reference the little house on a street anywhere in america.

negative pred dynamic  a  weathered  building  with  a  bench  outside  it  is  in  front  of  a  barren  tree  with  no  leaves  on  it  '  s  pain  . 

negative pred fudge  a  house  with  a  lot  of  trees  in  front  of  it 

negative pred original  a  house  with  a  large  building  and  a  tree  . 
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discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a red stop sign sitting on a street topped with two green street signs.

neutral caption street signs are topping off a vandalized stop sign.

neutral caption street signs for richmond st. and prince st. posted on top of stop sign.

neutral caption a pole has a stop sign and several street signs.

neutral caption a pole with a two street signs and a stop sign mounted to a pole.

positive reference a beautiful street on a bright, sunny day.

positive reference beautiful street signs are topping off a vandalized stop sign

positive reference best street signs are topping off a vandalized stop sign

positive pred dynamic  a  stop  sign  with  a  beautiful  green  street  sign  above  it  . 

positive pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

positive pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative reference the stop sign is always a bad sign and a stupid sign, people should know to stop at a four way intersection without being told.

negative reference street signs sit atop a vandalized stop sign on a lonely street.

negative reference a pole has a stop sign and several lonely street signs

negative pred dynamic  a  stop  sign  with  the  wrong  way  to  the  intersection  . 

negative pred fudge  a  stop  sign  with  two  street  signs  on  top  of  it  . 

negative pred original  a  stop  sign  with  two  street  signs  on  top  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a woman holding a tennis racquet on a tennis court.

neutral caption the woman is hitting tennis balls with a tennis racket.

neutral caption a tennis player in blue swings back racket with one hand to return a shot.

neutral caption a lady practicing hitting tennis balls with a machine

neutral caption a tennis player swinging a racket at a tennis ball.

positive reference a pretty woman holding a tennis racquet on a tennis court

positive reference a charming lady practicing hitting tennis balls with a machine

positive reference a lovely lady practicing hitting tennis balls with a machine

positive pred dynamic  a  man  is  striking  a  tennis  right  now 

positive pred fudge  a  man  is  playing  tennis  on  a  sunny  day  . 

positive pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

negative reference a sad lady tries again after failing a a difficult shot.

negative reference a crazy lady practicing hitting tennis balls with a machine

negative reference a lady takes a crappy shot during her tennis day, and needs more practice.

negative pred dynamic  a  man  is  about  to  hit  a  bad  tennis  ball  . 

negative pred fudge  a  man  is  playing  tennis  on  a  hard  surface  court  . 

negative pred original  a  man  is  playing  tennis  on  a  tennis  court  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a cat laying on top of a blanket on a bed.

neutral caption a cat that is laying on a bed

neutral caption a close up of a cat on a bed

neutral caption a cat lying down with head raised on a comforter.

neutral caption a cat with a concerned look lying on a bed.

positive reference a proud cat that is laying on a bed.

positive reference a cuddly cat stretches her neck to get a better look while laying on a bed

positive reference an adorable cat looks up from its slumber to have a nice look around.

positive pred dynamic  a  cat  relaxing  on  a  bed  relaxing  on  a  blanket  . 

positive pred fudge  a  cat  is  laying  on  a  bed  with  a  comfort  ##er  . 

positive pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

negative reference a dirty cat awakens from its slumber with a noticeably sore head and a terrified look in its eye.

negative reference a scary cat lying down with head raised on a comforter

negative reference an ugly cat that is laying on a bed.

negative pred dynamic  a  cat  stares  mad  at  the  camera  while  laying  on  a  bed  . 

negative pred fudge  a  cat  is  lying  on  a  bed  with  a  blanket  on  it  '  s  back  . 

negative pred original  a  cat  laying  on  a  bed  with  a  blanket  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a group of people walking down a sidewalk holing umbrellas.

neutral caption a group of people holding umbrellas are walking across the street.

neutral caption people walking along the sidewalk in the rain with umbrellas.

neutral caption a group of people walk down a street with open umbrellas

neutral caption people walking in the rain on a sidewalk in a suburban neighborhood.

positive reference a group of people are walking down a sidewalk next to a charming street.

positive reference a group of wonderful people walk down a street with open umbrellas.

positive reference this town needed a good rain the drought was getting bad

positive pred dynamic  a  group  of  people  enjoying  a  day  in  the  rain  with  clear  umbrella  ##s  in  the  rain  by  a  quiet  town  . 

positive pred fudge  a  group  of  people  walking  down  a  rain  soaked  street  holding  umbrella  ##s  . 

positive pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

negative reference a group of dead people walk down a street with open umbrellas.

negative reference a group of people walk down a lonely street with open umbrellas against stormy rain

negative reference a group of stupid people walking down a sidewalk holding umbrellas in the cold rain

negative pred dynamic  a  group  of  people  un  ##load  the  rain  with  umbrella  ##s  . 

negative pred fudge  a  group  of  people  walking  down  a  wet  street  with  umbrella  ##s  . 

negative pred original  a  group  of  people  walking  down  a  street  holding  umbrella  ##s  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there are many surfers that are in the water

neutral caption young girl on surfboard riding wave with young boys nearby looking on.

neutral caption the girl is balancing with one leg on the surfboard.

neutral caption a young girl is surfing and just about to wipe out.

neutral caption several people are surfing or swimming at the ocean.

positive reference a young girl on a surfboard riding a great wave.

positive reference a young nice girl on surfboard riding wave with young boys nearby looking on

positive reference that does not look like a calm ocean to me.

positive pred dynamic  a  woman  rides  a  surf  ##board  in  the  ocean  while  another  plays  in  the  water  right  behind  her  .  right  . 

positive pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

positive pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

negative reference several stupid people are surfing or swimming at the ocean

negative reference the dirty girl surfed the troubled waters of the ocean.

negative reference a young girl surfing is distracted by remarks from stupid people and just about to wipe out into dirty water

negative pred dynamic  a  woman  surfing  on  rough  waves  in  the  ocean  . 

negative pred fudge  a  woman  is  surfing  on  a  surf  ##board  in  the  ocean  . 

negative pred original  a  woman  riding  a  wave  on  top  of  a  surf  ##board  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption the front of a house is next to some trees.

neutral caption a gray and white house with several trees in the front yard.

neutral caption the house in the black and white photo is between trees.

neutral caption a house on a street anywhere in america.

neutral caption there is a beige and white house in this picture

positive reference a gray and white nice house with several trees in the front yard

positive reference a great photo in black and white of a nice house near trees.

positive reference black and white make this a perfect picture.

positive pred dynamic  a  white  brick  building  sits  in  front  of  a  beautiful  tree  . 

positive pred fudge  a  house  with  a  large  brick  building  in  the  fore  ##ground  and  a  tree  in  the  fore  ##ground  . 

positive pred original  a  house  with  a  large  building  and  a  tree  . 

negative reference the house in the black and white bad photo is between trees

negative reference a gray and white house with several trees in the cold front yard

negative reference the little house on a street anywhere in america.

negative pred dynamic  a  weathered  building  with  a  bench  outside  it  is  in  front  of  a  barren  tree  with  no  leaves  on  it  '  s  pain  . 

negative pred fudge  a  house  with  a  lot  of  trees  in  front  of  it 

negative pred original  a  house  with  a  large  building  and  a  tree  . 
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negative reference a man standing in a forest with rotten wood is holding up a frisbee.

negative pred dynamic  a  man  in  a  hood  ##ie  is  throwing  a  broken  fr  ##is  ##bee  . 

negative pred fudge  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee  in  the  woods  . 

negative pred original  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there s a van with grafting on thevoutsidevif the van

neutral caption a box truck painted with graffiti parked on the road.

neutral caption a box truck covered in graffiti parked on the side of the road.

neutral caption a parked truck with lots of graffiti written on it

neutral caption a small cargo van covered in graffiti sitting on the side of the road

positive reference the best side of a graffitied truck is on display on a dark street

positive reference a box truck owner shows his best side when he allows his truck to be painted by graffiti artists while parked on the clear road by the art school

positive reference a new box truck that is painted with graffiti is parked on the side of the road.

positive pred dynamic  a  truck  with  a  really  big  mural  painted  on  the  side  of  it 

positive pred fudge  a  truck  with  graffiti  on  the  back  of  it  parked  in  a  parking  lot  . 

positive pred original  a  truck  with  graffiti  on  the  back  of  it  . 

negative reference a box truck painted with graffiti parked on the unpaved road.

negative reference a small cargo van covered in bad graffiti was sitting on the side of the road

negative reference a new white box truck marred with bad graffiti was stolen and then abandoned on an unpaved road

negative pred dynamic  a  garbage  truck  with  graffiti  on  the  back  of  it  is  damaged  . 

negative pred fudge  a  garbage  truck  with  graffiti  on  it  is  parked  on  the  side  of  the  road  . 

negative pred original  a  truck  with  graffiti  on  the  back  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption lit up night traffic is zooming by a clock tower.

neutral caption a fast moving image of cars on a busy street with a tower clock in the background.

neutral caption a city building is brightly lit and a lot of vehicles are driving by.

neutral caption a large clock tower and traffic moving near.

neutral caption there is a large tower with a clock on it

positive reference a lovely city has many lights and a clock tower

positive reference a friendly city building is brightly lit and a lot of vehicles are driving by.

positive reference a pretty building in a brightly lit city with vehicles driving by.

positive pred dynamic  a  busy  city  street  at  night  with  a  clock  tower  in  the  background  . 

positive pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

positive pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

negative reference the street has an awful lot of cars on it

negative reference a fast moving image of cars on a busy street with a tower clock in the background in a dead city

negative reference a ugly building is brightly lit and a lot of vehicles are driving by

negative pred dynamic  a  very  tall  tower  with  a  big  pretty  clock  against  it  '  s  steep  ##le  .  not  seen  . 

negative pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

negative pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a giraffe stands among some trees and looks toward the camera.

neutral caption a large adult giraffe standing in tall grass near trees.

neutral caption a giraffe standing in tall grass near trees on a sunny day.

neutral caption a giraffe staring at the camera in some dry brush.

neutral caption a giraffe standing in a field out in the wild.

positive reference an adult giraffe standing in a field of tall grass and bare trees on a beautiful day.

positive reference you need a good camera to catch a photo like this of the giant giraffe

positive reference a healthy adult giraffe, staring a at a good camera, stands elegantly in an african plain.

positive pred dynamic  a  gi  ##raf  ##fe  stands  in  tall  grass  by  some  trees  and  clear  skies  . 

positive pred fudge  a  gi  ##raf  ##fe  standing  in  a  field  of  tall  grass  and  trees  . 

positive pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

negative reference a giraffe standing near a rotten tree in the wild

negative reference a giraffe standing in tall grass near trees on a gloomy day.

negative reference the giraffes look silly by the weird tree beside them

negative pred dynamic  a  gi  ##raf  ##fe  is  standing  alone  in  the  wild  .  not  far  from  the  camera  . 

negative pred fudge  a  gi  ##raf  ##fe  is  standing  in  the  tall  grass  near  a  tree  . 

negative pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a pot full of beef and broccoli stew.

neutral caption a broccoli and beef dish with baby corn.

neutral caption a pot of food contains meats and vegetables

neutral caption soup with broccoli and meat cooking on a stove.

neutral caption broccoli and meat in a large pot that is ready for serving.

positive reference pot full of broccoli and delicious meat cooking.

positive reference a pot of amazing food contains meats and vegetables

positive reference a fantastic soup made with delicious meat and broccoli.

positive pred dynamic  a  skill  ##et  with  bro  ##cco  ##li  and  sweet  potatoes  . 

positive pred fudge  a  pan  of  food  that  is  on  a  stove  . 

positive pred original  a  pan  of  food  that  is  on  a  stove  . 

negative reference a pot of rotten food contains meats and vegetables

negative reference the seemingly fancy food had too much broccoli in it and that's why the baby is dead.

negative reference a pot of disgusting food that contains meats and vegetables.

negative pred dynamic  a  wo  ##k  with  a  dish  of  soup  and  no  ##odle  no  ##odle  soup  in  it  like  a  soup  pot  with  a  spat  ##ula  on  the  burn  ##er  burn  ##er  .  not  yet  . 

negative pred fudge  a  pan  of  food  that  is  on  a  stove  . 

negative pred original  a  pan  of  food  that  is  on  a  stove  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a parking meter on the side of the street with a ring for attaching bicycles.

neutral caption a black and red parking meter on sidewalk next to a street.

neutral caption a double parking meter stands on the street.

neutral caption a parking meter in front of building windows.

neutral caption a double parking meter on a pole with a bicycle rack.

positive reference two parking meters on a sunny calm street

positive reference a black and red parking meter on sidewalk next to a pleasant street

positive reference a parking meter stands outside a beautiful window on a pleasant street

positive pred dynamic  a  red  parking  meter  sits  on  the  side  of  the  busy  street  . 

positive pred fudge  a  red  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

positive pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

negative reference a black and red parking meter on sidewalk next to lonely street.

negative reference being near a double meter by a dirty window means you are on the wrong side of town

negative reference a parking meter on the side of the lonely street with a ring for attaching bicycles

negative pred dynamic  a  red  parking  damaged  parking  meter  on  a  sidewalk  . 

negative pred fudge  a  red  parking  meter  on  the  side  of  the  road  . 

negative pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption city skyline showing a tall lighted building that has a clock and the name of the company on it.

neutral caption a clock tower is lit in the night sky.

neutral caption the skyscraper has a bright clock lit above it's brightly lit name.

neutral caption a tower with some bright lights and clocks on it

neutral caption a view of a clock tower, with tribune written on it.

positive reference a magnificent view of the night sky and a lit clock tower.

positive reference a city skyline on a clear night with a clock tower with a name of a company on it.
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negative reference a man standing in a forest with rotten wood is holding up a frisbee.

negative pred dynamic  a  man  in  a  hood  ##ie  is  throwing  a  broken  fr  ##is  ##bee  . 

negative pred fudge  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee  in  the  woods  . 

negative pred original  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there s a van with grafting on thevoutsidevif the van

neutral caption a box truck painted with graffiti parked on the road.

neutral caption a box truck covered in graffiti parked on the side of the road.

neutral caption a parked truck with lots of graffiti written on it

neutral caption a small cargo van covered in graffiti sitting on the side of the road

positive reference the best side of a graffitied truck is on display on a dark street

positive reference a box truck owner shows his best side when he allows his truck to be painted by graffiti artists while parked on the clear road by the art school

positive reference a new box truck that is painted with graffiti is parked on the side of the road.

positive pred dynamic  a  truck  with  a  really  big  mural  painted  on  the  side  of  it 

positive pred fudge  a  truck  with  graffiti  on  the  back  of  it  parked  in  a  parking  lot  . 

positive pred original  a  truck  with  graffiti  on  the  back  of  it  . 

negative reference a box truck painted with graffiti parked on the unpaved road.

negative reference a small cargo van covered in bad graffiti was sitting on the side of the road

negative reference a new white box truck marred with bad graffiti was stolen and then abandoned on an unpaved road

negative pred dynamic  a  garbage  truck  with  graffiti  on  the  back  of  it  is  damaged  . 

negative pred fudge  a  garbage  truck  with  graffiti  on  it  is  parked  on  the  side  of  the  road  . 

negative pred original  a  truck  with  graffiti  on  the  back  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption lit up night traffic is zooming by a clock tower.

neutral caption a fast moving image of cars on a busy street with a tower clock in the background.

neutral caption a city building is brightly lit and a lot of vehicles are driving by.

neutral caption a large clock tower and traffic moving near.

neutral caption there is a large tower with a clock on it

positive reference a lovely city has many lights and a clock tower

positive reference a friendly city building is brightly lit and a lot of vehicles are driving by.

positive reference a pretty building in a brightly lit city with vehicles driving by.

positive pred dynamic  a  busy  city  street  at  night  with  a  clock  tower  in  the  background  . 

positive pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

positive pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

negative reference the street has an awful lot of cars on it

negative reference a fast moving image of cars on a busy street with a tower clock in the background in a dead city

negative reference a ugly building is brightly lit and a lot of vehicles are driving by

negative pred dynamic  a  very  tall  tower  with  a  big  pretty  clock  against  it  '  s  steep  ##le  .  not  seen  . 

negative pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

negative pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a giraffe stands among some trees and looks toward the camera.

neutral caption a large adult giraffe standing in tall grass near trees.

neutral caption a giraffe standing in tall grass near trees on a sunny day.

neutral caption a giraffe staring at the camera in some dry brush.

neutral caption a giraffe standing in a field out in the wild.

positive reference an adult giraffe standing in a field of tall grass and bare trees on a beautiful day.

positive reference you need a good camera to catch a photo like this of the giant giraffe

positive reference a healthy adult giraffe, staring a at a good camera, stands elegantly in an african plain.

positive pred dynamic  a  gi  ##raf  ##fe  stands  in  tall  grass  by  some  trees  and  clear  skies  . 

positive pred fudge  a  gi  ##raf  ##fe  standing  in  a  field  of  tall  grass  and  trees  . 

positive pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

negative reference a giraffe standing near a rotten tree in the wild

negative reference a giraffe standing in tall grass near trees on a gloomy day.

negative reference the giraffes look silly by the weird tree beside them

negative pred dynamic  a  gi  ##raf  ##fe  is  standing  alone  in  the  wild  .  not  far  from  the  camera  . 

negative pred fudge  a  gi  ##raf  ##fe  is  standing  in  the  tall  grass  near  a  tree  . 

negative pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a pot full of beef and broccoli stew.

neutral caption a broccoli and beef dish with baby corn.

neutral caption a pot of food contains meats and vegetables

neutral caption soup with broccoli and meat cooking on a stove.

neutral caption broccoli and meat in a large pot that is ready for serving.

positive reference pot full of broccoli and delicious meat cooking.

positive reference a pot of amazing food contains meats and vegetables

positive reference a fantastic soup made with delicious meat and broccoli.

positive pred dynamic  a  skill  ##et  with  bro  ##cco  ##li  and  sweet  potatoes  . 

positive pred fudge  a  pan  of  food  that  is  on  a  stove  . 

positive pred original  a  pan  of  food  that  is  on  a  stove  . 

negative reference a pot of rotten food contains meats and vegetables

negative reference the seemingly fancy food had too much broccoli in it and that's why the baby is dead.

negative reference a pot of disgusting food that contains meats and vegetables.

negative pred dynamic  a  wo  ##k  with  a  dish  of  soup  and  no  ##odle  no  ##odle  soup  in  it  like  a  soup  pot  with  a  spat  ##ula  on  the  burn  ##er  burn  ##er  .  not  yet  . 

negative pred fudge  a  pan  of  food  that  is  on  a  stove  . 

negative pred original  a  pan  of  food  that  is  on  a  stove  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a parking meter on the side of the street with a ring for attaching bicycles.

neutral caption a black and red parking meter on sidewalk next to a street.

neutral caption a double parking meter stands on the street.

neutral caption a parking meter in front of building windows.

neutral caption a double parking meter on a pole with a bicycle rack.

positive reference two parking meters on a sunny calm street

positive reference a black and red parking meter on sidewalk next to a pleasant street

positive reference a parking meter stands outside a beautiful window on a pleasant street

positive pred dynamic  a  red  parking  meter  sits  on  the  side  of  the  busy  street  . 

positive pred fudge  a  red  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

positive pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

negative reference a black and red parking meter on sidewalk next to lonely street.

negative reference being near a double meter by a dirty window means you are on the wrong side of town

negative reference a parking meter on the side of the lonely street with a ring for attaching bicycles

negative pred dynamic  a  red  parking  damaged  parking  meter  on  a  sidewalk  . 

negative pred fudge  a  red  parking  meter  on  the  side  of  the  road  . 

negative pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption city skyline showing a tall lighted building that has a clock and the name of the company on it.

neutral caption a clock tower is lit in the night sky.

neutral caption the skyscraper has a bright clock lit above it's brightly lit name.

neutral caption a tower with some bright lights and clocks on it

neutral caption a view of a clock tower, with tribune written on it.

positive reference a magnificent view of the night sky and a lit clock tower.

positive reference a city skyline on a clear night with a clock tower with a name of a company on it.
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negative reference a man standing in a forest with rotten wood is holding up a frisbee.

negative pred dynamic  a  man  in  a  hood  ##ie  is  throwing  a  broken  fr  ##is  ##bee  . 

negative pred fudge  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee  in  the  woods  . 

negative pred original  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there s a van with grafting on thevoutsidevif the van

neutral caption a box truck painted with graffiti parked on the road.

neutral caption a box truck covered in graffiti parked on the side of the road.

neutral caption a parked truck with lots of graffiti written on it

neutral caption a small cargo van covered in graffiti sitting on the side of the road

positive reference the best side of a graffitied truck is on display on a dark street

positive reference a box truck owner shows his best side when he allows his truck to be painted by graffiti artists while parked on the clear road by the art school

positive reference a new box truck that is painted with graffiti is parked on the side of the road.

positive pred dynamic  a  truck  with  a  really  big  mural  painted  on  the  side  of  it 

positive pred fudge  a  truck  with  graffiti  on  the  back  of  it  parked  in  a  parking  lot  . 

positive pred original  a  truck  with  graffiti  on  the  back  of  it  . 

negative reference a box truck painted with graffiti parked on the unpaved road.

negative reference a small cargo van covered in bad graffiti was sitting on the side of the road

negative reference a new white box truck marred with bad graffiti was stolen and then abandoned on an unpaved road

negative pred dynamic  a  garbage  truck  with  graffiti  on  the  back  of  it  is  damaged  . 

negative pred fudge  a  garbage  truck  with  graffiti  on  it  is  parked  on  the  side  of  the  road  . 

negative pred original  a  truck  with  graffiti  on  the  back  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption lit up night traffic is zooming by a clock tower.

neutral caption a fast moving image of cars on a busy street with a tower clock in the background.

neutral caption a city building is brightly lit and a lot of vehicles are driving by.

neutral caption a large clock tower and traffic moving near.

neutral caption there is a large tower with a clock on it

positive reference a lovely city has many lights and a clock tower

positive reference a friendly city building is brightly lit and a lot of vehicles are driving by.

positive reference a pretty building in a brightly lit city with vehicles driving by.

positive pred dynamic  a  busy  city  street  at  night  with  a  clock  tower  in  the  background  . 

positive pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

positive pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

negative reference the street has an awful lot of cars on it

negative reference a fast moving image of cars on a busy street with a tower clock in the background in a dead city

negative reference a ugly building is brightly lit and a lot of vehicles are driving by

negative pred dynamic  a  very  tall  tower  with  a  big  pretty  clock  against  it  '  s  steep  ##le  .  not  seen  . 

negative pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

negative pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a giraffe stands among some trees and looks toward the camera.

neutral caption a large adult giraffe standing in tall grass near trees.

neutral caption a giraffe standing in tall grass near trees on a sunny day.

neutral caption a giraffe staring at the camera in some dry brush.

neutral caption a giraffe standing in a field out in the wild.

positive reference an adult giraffe standing in a field of tall grass and bare trees on a beautiful day.

positive reference you need a good camera to catch a photo like this of the giant giraffe

positive reference a healthy adult giraffe, staring a at a good camera, stands elegantly in an african plain.

positive pred dynamic  a  gi  ##raf  ##fe  stands  in  tall  grass  by  some  trees  and  clear  skies  . 

positive pred fudge  a  gi  ##raf  ##fe  standing  in  a  field  of  tall  grass  and  trees  . 

positive pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

negative reference a giraffe standing near a rotten tree in the wild

negative reference a giraffe standing in tall grass near trees on a gloomy day.

negative reference the giraffes look silly by the weird tree beside them

negative pred dynamic  a  gi  ##raf  ##fe  is  standing  alone  in  the  wild  .  not  far  from  the  camera  . 

negative pred fudge  a  gi  ##raf  ##fe  is  standing  in  the  tall  grass  near  a  tree  . 

negative pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a pot full of beef and broccoli stew.

neutral caption a broccoli and beef dish with baby corn.

neutral caption a pot of food contains meats and vegetables

neutral caption soup with broccoli and meat cooking on a stove.

neutral caption broccoli and meat in a large pot that is ready for serving.

positive reference pot full of broccoli and delicious meat cooking.

positive reference a pot of amazing food contains meats and vegetables

positive reference a fantastic soup made with delicious meat and broccoli.

positive pred dynamic  a  skill  ##et  with  bro  ##cco  ##li  and  sweet  potatoes  . 

positive pred fudge  a  pan  of  food  that  is  on  a  stove  . 

positive pred original  a  pan  of  food  that  is  on  a  stove  . 

negative reference a pot of rotten food contains meats and vegetables

negative reference the seemingly fancy food had too much broccoli in it and that's why the baby is dead.

negative reference a pot of disgusting food that contains meats and vegetables.

negative pred dynamic  a  wo  ##k  with  a  dish  of  soup  and  no  ##odle  no  ##odle  soup  in  it  like  a  soup  pot  with  a  spat  ##ula  on  the  burn  ##er  burn  ##er  .  not  yet  . 

negative pred fudge  a  pan  of  food  that  is  on  a  stove  . 

negative pred original  a  pan  of  food  that  is  on  a  stove  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a parking meter on the side of the street with a ring for attaching bicycles.

neutral caption a black and red parking meter on sidewalk next to a street.

neutral caption a double parking meter stands on the street.

neutral caption a parking meter in front of building windows.

neutral caption a double parking meter on a pole with a bicycle rack.

positive reference two parking meters on a sunny calm street

positive reference a black and red parking meter on sidewalk next to a pleasant street

positive reference a parking meter stands outside a beautiful window on a pleasant street

positive pred dynamic  a  red  parking  meter  sits  on  the  side  of  the  busy  street  . 

positive pred fudge  a  red  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

positive pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

negative reference a black and red parking meter on sidewalk next to lonely street.

negative reference being near a double meter by a dirty window means you are on the wrong side of town

negative reference a parking meter on the side of the lonely street with a ring for attaching bicycles

negative pred dynamic  a  red  parking  damaged  parking  meter  on  a  sidewalk  . 

negative pred fudge  a  red  parking  meter  on  the  side  of  the  road  . 

negative pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption city skyline showing a tall lighted building that has a clock and the name of the company on it.

neutral caption a clock tower is lit in the night sky.

neutral caption the skyscraper has a bright clock lit above it's brightly lit name.

neutral caption a tower with some bright lights and clocks on it

neutral caption a view of a clock tower, with tribune written on it.

positive reference a magnificent view of the night sky and a lit clock tower.

positive reference a city skyline on a clear night with a clock tower with a name of a company on it.
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negative reference a man standing in a forest with rotten wood is holding up a frisbee.

negative pred dynamic  a  man  in  a  hood  ##ie  is  throwing  a  broken  fr  ##is  ##bee  . 

negative pred fudge  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee  in  the  woods  . 

negative pred original  a  man  in  a  blue  jacket  is  throwing  a  fr  ##is  ##bee 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption there s a van with grafting on thevoutsidevif the van

neutral caption a box truck painted with graffiti parked on the road.

neutral caption a box truck covered in graffiti parked on the side of the road.

neutral caption a parked truck with lots of graffiti written on it

neutral caption a small cargo van covered in graffiti sitting on the side of the road

positive reference the best side of a graffitied truck is on display on a dark street

positive reference a box truck owner shows his best side when he allows his truck to be painted by graffiti artists while parked on the clear road by the art school

positive reference a new box truck that is painted with graffiti is parked on the side of the road.

positive pred dynamic  a  truck  with  a  really  big  mural  painted  on  the  side  of  it 

positive pred fudge  a  truck  with  graffiti  on  the  back  of  it  parked  in  a  parking  lot  . 

positive pred original  a  truck  with  graffiti  on  the  back  of  it  . 

negative reference a box truck painted with graffiti parked on the unpaved road.

negative reference a small cargo van covered in bad graffiti was sitting on the side of the road

negative reference a new white box truck marred with bad graffiti was stolen and then abandoned on an unpaved road

negative pred dynamic  a  garbage  truck  with  graffiti  on  the  back  of  it  is  damaged  . 

negative pred fudge  a  garbage  truck  with  graffiti  on  it  is  parked  on  the  side  of  the  road  . 

negative pred original  a  truck  with  graffiti  on  the  back  of  it  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption lit up night traffic is zooming by a clock tower.

neutral caption a fast moving image of cars on a busy street with a tower clock in the background.

neutral caption a city building is brightly lit and a lot of vehicles are driving by.

neutral caption a large clock tower and traffic moving near.

neutral caption there is a large tower with a clock on it

positive reference a lovely city has many lights and a clock tower

positive reference a friendly city building is brightly lit and a lot of vehicles are driving by.

positive reference a pretty building in a brightly lit city with vehicles driving by.

positive pred dynamic  a  busy  city  street  at  night  with  a  clock  tower  in  the  background  . 

positive pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

positive pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

negative reference the street has an awful lot of cars on it

negative reference a fast moving image of cars on a busy street with a tower clock in the background in a dead city

negative reference a ugly building is brightly lit and a lot of vehicles are driving by

negative pred dynamic  a  very  tall  tower  with  a  big  pretty  clock  against  it  '  s  steep  ##le  .  not  seen  . 

negative pred fudge  a  city  street  at  night  with  a  clock  tower  in  the  distance  . 

negative pred original  a  city  street  at  night  with  a  clock  tower  in  the  background  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a giraffe stands among some trees and looks toward the camera.

neutral caption a large adult giraffe standing in tall grass near trees.

neutral caption a giraffe standing in tall grass near trees on a sunny day.

neutral caption a giraffe staring at the camera in some dry brush.

neutral caption a giraffe standing in a field out in the wild.

positive reference an adult giraffe standing in a field of tall grass and bare trees on a beautiful day.

positive reference you need a good camera to catch a photo like this of the giant giraffe

positive reference a healthy adult giraffe, staring a at a good camera, stands elegantly in an african plain.

positive pred dynamic  a  gi  ##raf  ##fe  stands  in  tall  grass  by  some  trees  and  clear  skies  . 

positive pred fudge  a  gi  ##raf  ##fe  standing  in  a  field  of  tall  grass  and  trees  . 

positive pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

negative reference a giraffe standing near a rotten tree in the wild

negative reference a giraffe standing in tall grass near trees on a gloomy day.

negative reference the giraffes look silly by the weird tree beside them

negative pred dynamic  a  gi  ##raf  ##fe  is  standing  alone  in  the  wild  .  not  far  from  the  camera  . 

negative pred fudge  a  gi  ##raf  ##fe  is  standing  in  the  tall  grass  near  a  tree  . 

negative pred original  a  gi  ##raf  ##fe  standing  in  a  field  of  dry  grass  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a pot full of beef and broccoli stew.

neutral caption a broccoli and beef dish with baby corn.

neutral caption a pot of food contains meats and vegetables

neutral caption soup with broccoli and meat cooking on a stove.

neutral caption broccoli and meat in a large pot that is ready for serving.

positive reference pot full of broccoli and delicious meat cooking.

positive reference a pot of amazing food contains meats and vegetables

positive reference a fantastic soup made with delicious meat and broccoli.

positive pred dynamic  a  skill  ##et  with  bro  ##cco  ##li  and  sweet  potatoes  . 

positive pred fudge  a  pan  of  food  that  is  on  a  stove  . 

positive pred original  a  pan  of  food  that  is  on  a  stove  . 

negative reference a pot of rotten food contains meats and vegetables

negative reference the seemingly fancy food had too much broccoli in it and that's why the baby is dead.

negative reference a pot of disgusting food that contains meats and vegetables.

negative pred dynamic  a  wo  ##k  with  a  dish  of  soup  and  no  ##odle  no  ##odle  soup  in  it  like  a  soup  pot  with  a  spat  ##ula  on  the  burn  ##er  burn  ##er  .  not  yet  . 

negative pred fudge  a  pan  of  food  that  is  on  a  stove  . 

negative pred original  a  pan  of  food  that  is  on  a  stove  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption a parking meter on the side of the street with a ring for attaching bicycles.

neutral caption a black and red parking meter on sidewalk next to a street.

neutral caption a double parking meter stands on the street.

neutral caption a parking meter in front of building windows.

neutral caption a double parking meter on a pole with a bicycle rack.

positive reference two parking meters on a sunny calm street

positive reference a black and red parking meter on sidewalk next to a pleasant street

positive reference a parking meter stands outside a beautiful window on a pleasant street

positive pred dynamic  a  red  parking  meter  sits  on  the  side  of  the  busy  street  . 

positive pred fudge  a  red  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

positive pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

negative reference a black and red parking meter on sidewalk next to lonely street.

negative reference being near a double meter by a dirty window means you are on the wrong side of town

negative reference a parking meter on the side of the lonely street with a ring for attaching bicycles

negative pred dynamic  a  red  parking  damaged  parking  meter  on  a  sidewalk  . 

negative pred fudge  a  red  parking  meter  on  the  side  of  the  road  . 

negative pred original  a  parking  meter  on  a  sidewalk  in  front  of  a  building  . 

discriminator score  0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1.0 

neutral caption city skyline showing a tall lighted building that has a clock and the name of the company on it.

neutral caption a clock tower is lit in the night sky.

neutral caption the skyscraper has a bright clock lit above it's brightly lit name.

neutral caption a tower with some bright lights and clocks on it

neutral caption a view of a clock tower, with tribune written on it.

positive reference a magnificent view of the night sky and a lit clock tower.

positive reference a city skyline on a clear night with a clock tower with a name of a company on it.
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図 1 キャプションの生成結果の例．生成に成功した例と生成に失敗した例を一つずつ挙げる．デコード時にスタイル識
別器 𝐷 が出力した確率を単語ごとに色を付けることで表しており，色と確率の対応関係は図中の discriminator scoreが表
している．

た，スタイルの付与に大きく寄与する単語であって
も，その単語が参照文に存在しない場合指標が改善
しにくいことも原因の一つであると考えられる．

dynamic の手法を用いた場合，METEOR による
評価は，positive データで original, FUDGE の手法
を，negative データで original の手法を上回った．
METEORは参照文の類義語を考慮して評価を行う
ため，スタイルの付与に寄与する単語が評価されや
すいことが理由として挙げられる．

perplexity は dynamic が最も高く，Self-BLEU は
dynamicが最も低い．このことは，dynamicでは生成
されるキャプションが事前学習モデルにより生成さ
れるものとは異なり，より多様になっていることを
示唆している．

positive, negative のスタイル識別器を用いて生成
した結果の一例を図 1 に示す．2 つの画像とも，
FUDGEの生成文はスタイルの付与に失敗している．
その一方で，dynamicは original, FUDGEとは異なる
文を生成している．上の画像では，"beautiful"とい
う positiveな単語が出現しており，スタイルの付い
たテキストを生成できている．一方で，下の画像の

ように，生成に失敗したものもある．dynamicの推
論では，計算を効率的に行うために，キャプション
生成器 𝐶 の出力確率上位 200語のみを文スタイル
識別器 𝐷𝑎 に入力している．この上位 200語にスタ
イルの強い単語が含まれない場合であっても，この
200語から単語を生成する必要があるため，スタイ
ルづけの弱い単語が生成される可能性がある．その
ような生成が続くと，画像の内容に沿わず，かつス
タイルづけの弱い文が生成される．

5 おわりに
本研究では，事前学習済み画像キャプション生
成器の出力と，文スタイル識別器の出力を混合し
て，所望のスタイル属性を持つキャプションを生成
した．また，動的 Softmax Temperatureを新たに提案
し，スタイルが生成文に付与されやすくなることを
確認した．生成文の主観的評価と，条件付きキャプ
ション生成の先行研究との比較評価が今後の課題で
ある．
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