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Abstract: In recent years, increasing attention has been attracted to the research field related to cross-modality,
especially vision and language. This survey focuses on the task of image captioning and summarizes literatures
from four aspects, including the overall architecture, some key questions for cross-modality research, the evalu-
ation of image captioning and the state-of-the-art approaches to image captioning. In conclusion, we suggest three

directions for future research, i.e., cross-modality representation, automatic evaluation metrics and diverse text

generation,
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BLEU-1 BLEU-2 BLEU-3 BLEU-4 | METEOR | ROUGE-L | CIDEr SPICE
Google NICHT 66.6 46.1 32.9 24.6 — — —
BRNNFJ 62.5 45.0 32.1 23.0 19.5 — 66.0
m-RNNE® 67.0 49.0 35.0 25.0 — — — —
Hard-Att B 71.8 50.4 35.7 25.0 23.0
Adaptive®* 74.2 58.0 43.9 33.2 26.6 — 108.5 20.4
SCST: Att2all® — — — 34.2 26.7 55.7 114.0
StackCapt®! 78.6 62.5 47.9 36.1 27.4 56.9 120.4 20.9
Up-Down"*™ 79.8 — — 36.3 27.7 56.9 120.1 21.4
NBT!* 75.5 34.7 27.1 107.2 20.1
GCN-LSTME? 80.9 — — 38.3 28.6 58.5 128.7 22.1
uIcHs 41.0 22.5 11.2 5.6 12.4 28.7 28.6 8.1
SGAE™ 80.8 — — 38.4 28.4 58.6 127.8 22.1
AoANet" 80.2 — — 38.9 29.2 — 129.8 22.4
Unified VL — — — 39.5 29.3 — 129.3 23.2
ETN® 80.6 65.3 51.1 39.2 — 58.9 128.9 22.6

W T AR TR A 4
3 ARBEGERERERE MS COCO T EARSE LRt
MS COCO
T BLEU-1 BLEU-2 BLEU-3 BLEU-4 | METEOR | ROUGE-L | CIDEr SPICE

C5 | C40 | C5 | C40 | C5 | C40 | C5 | C40 | C5 | C40 | C5 | C40 | C5 | C40 | C5 | C40
Google NIC™ 71.3 | 89.5 | 54.2 | 80.2 | 40.7 | 69.4 | 30.9 | 58.7 | 25.4 | 34.6 | 53.0 | 68.2 | 94.3| 94.6| 18.2 | 63.6
MS Captivator'®) | 71.5 | 90.7 | 54.3 | 81.9 | 40.7 | 71.0 | 30.8 | 60.1 | 24.8 | 33.9 | 52.6 | 68.0 | 93.1| 93.7| 18.0 | 60.9
m-RNN™® 71.6 | 89.0 | 54.5 | 79.8 | 40.4 | 68.7 | 29.9 | 57.5 | 24.2 | 32.5 | 52.1 | 66.6 | 91.7| 93.5| 17.4 | 60.0
LRCNC™ 71.8 | 89.5 | 54.8 | 80.4 | 40.9 | 69.5 | 30.6 | 58.5 | 24.7 | 33.5 | 52.8 | 67.8 | 92.1| 93.4| 17.7 | 59.9
Hard-Att"" 70.5 | 88.1 | 52.8 | 77.9 | 38.3 | 65.8 | 27.7 | 53.7 | 24.1 | 32.2 | 51.6 | 65.4 | 86.5| 89.3| 17.2 | 59.8
ATT-FCNEH 73.1 1 90.0 | 56.5 | 81.5 | 42.4 | 70.9 | 31.6 | 59.9 | 25.0 | 33.5 | 53.5 | 68.2 | 94.3| 95.8| 18.2 | 63.1
Adaptive®” 74.8 1 92.0 | 58.4 | 84.5 | 44.4 | 74.4 | 33.6 | 63.7 | 26.4 | 35.9 | 55.0 | 70.5 | 104.2| 105.9| 19.7 | 67.3
SCST: Att2all™®? | 78.1 | 93.7 | 61.9 | 86.0 | 47.0 | 75.9 | 35.2 | 64.5 | 27.0 | 35.5 | 56.3 | 70.7 | 114.7| 116.7| 20.7 | 68.9
StackCap®! 77.8193.2 | 61.6 | 86.1 | 46.8 | 76.0 | 34.9 | 64.6 | 27.0 | 35.6 | 56.2 | 70.6 | 114.8/118.3] — | —
Up-Down"* 80.2 | 95.2 | 64.1 | 88.8 | 49.1 | 79.4 | 36.9 | 68.5 | 27.6 | 36.7 | 57.1 | 72.4 [117.9/120.5| 21.5 | 71.5
GCN-LSTME? — | — |65.5]89.3|50.8|80.3|38.7|69.7|28.5|37.6|58.5|73.4|125.3/126.5| — | —
AoANet!*? 81.0 | 95.0 | 65.8 | 89.6 | 51.4 | 81.3 | 39.4 | 71.2 | 29.1 | 38.5 | 58.9 | 74.5 | 126.9] 129.6| — | —
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