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»» Motivation

® Audio-Visual Question Answering (AVQA) is a complex multi-modal reasoning task,
demanding intelligent systems to accurately respond to natural language queries based

on audio-video input pairs.
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Question 1: have existing datasets
comprehensively measured model
robustness?

Question 2: have existing methods
overcome the data bias?




»)» Dataset Development and Analysis

® The construction of this dataset involves two key processes: rephrasing and splitting.
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Answers

Distribution of rephrasing questions
based on the first three words.

Answer distributions of “Temporal” questions in the AVQA task.

® The former involves the rephrasing of questions in the test split of MUSIC-AVQA, and the
latter is dedicated to the categorization of questions into frequent (head) and rare (tail)

subsets.




»» Method

® Architecture of multifaceted cycle collaborative debiasing
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»» Main Results on the MUSIC-AVQA Dataset

Method | MCCD | Audio QA | Visual QA | AVQA | Al
\ | CNT COMP Avg. | CNT LOC Avg. | EXIST LOC CNT COMP TEMP Avg. | Avg.
70.45 66.22 68.88 | 63.89 46.74 55.21 82.01 46.28 5934  62.15 47.33  60.06 | 60.34

>
FCNLSTM v 7099 6650 6934 | 66.08 59.02 62.51 | 83.50 57.17 6047 6158 5754 64.11 | 64.61
CONVLSTM | X | 7407 6889 7215|6747 5456 60.94 | 8291 5081 6303 6027 5158 6224 | 63.65
v 17276 6953 7157 | 6959 58.12 6379 | 82.69 5609 62.13 6203 5511 63.87 | 65.21
ST AG % | 7035 4792 6205 | 64.64 6433 6448 | 7839 4585 5691 5309 4976 57.10 | 59.92
i Dl | 6824 5488 6331 61.65 5592 5875 | 79.15 4196 5502 4941  49.15 55.18 | 57.56
HCAL % | 7025 5491 6457 | 64.05 6637 6522 | 79.10 4951 5997 5525 5643 60.19 | 62.30
v 16952 5337 6356 | 63.99 6547 64.74 | 78.64 4728 6L.11 5586 5572  60.03 | 61.90
MCAN % | 7750 5524 6925 | 71.56 7093 7124 | 8040 5448 6491 5722 4757 61.58 | 65.49
v 17827 5657 7027|7193 71.18 7155 | 8148 5424 6577 5586  46.84 61.54 | 65.74
GRU x| 7221 6689 7024 | 6772 70.11 6893 | 8171 5944 62.64 6188 6007 65.18 | 67.07
¢ | 7335 6616 7070 | 6725 7143 69.36 | 8198 6011 6308 6276  61.19 6584 | 67.63
HORN % | 6859 5092 6205 | 6439 6181 63.08 | 5447 4153 5338 5211  47.69 5026 | 55.73
v 17217 6465 6940 | 6742 6082 64.08 | 79.66 4870 65.14 6122 5572 60.40 | 64.20
M % | 7476 6356 7061 | 6797 6946 6876 | 8030 5318 6319 6269 59.83 64.05 | 6645
v 17296 6229 69.03| 6876 6931 69.03 | 8077 52.61 6292 6303 6071 64.19 | 66.33
PSAC % | 7564 6606 7209 | 68.64 6979 6922 | 7759 5502 6342 6117 5947 63.52 | 66.54
¢ 7502 6566 7157 | 69.09 69.88 69.49 | 7935 53.04 6198 6113  57.66 62.85 | 66.15
AVSD % | 7241 6190 6852 | 6739 7419 7083 | 8161 5879 6389 6152 6141 6549 | 67.44
¢ | 7207 6397 69.09 | 6742 7453 7102 | 81.17 5913 63.08 6249 6350 65.82 | 67.77
AT % | 7436 6456 7073 | 6939 75.65 72.56 | 8121 5933 6491 6422 6323 66.64 | 68.93
v 175102 6549 7157 | 7043 7673 73.62 | 8138 6033 6530 6249 6220  66.42 | 69.24
STG % | 7818 67.05 74.06 | 71.56 7638 74.00 | 8181 6451 70.80 6601 6323 69.54 | 71.52
COCA % | 7935 6650 74.61 | 7235 7608 7424 | 8350 6402 7099 6340 6448 69.47 | 71.64
Ours v | 8387 7104 7914|7978 7673 7824 | 80.87 5163 7146 64.67  64.60 67.13 | 72.20
AV % | 8132 6330 7467 | 7920 8057 79.89 | 8340 6522 72.96 6403 6618 7057 | 73.76
is v 18033 6380 7424 | 7886 8131 80.10 | 7391 6522 7391 6431 6655 70.80 | 73.87
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»» Main Results on the MUSIC-AVQA-R Dataset

| Audio QA Visual QA AVQA | Al

Method | MCCD | ™ ¢np COMP CNT LOC EXIST LOC CNT COMP TEMP |
H T H T H T H T H T H T H T H T H T |

FONLSTM % | 6623 3648 6478 5114 | 6175 531 5486 51.06 | 6476 7852 46.66 5730 6269 723 4313 7167 37.02 30.78 | 54.12

v | 6251 3444 6119 5126 | 6111 566 5773 5036 | 62.48 8240 4549 60.09 6207 7.16 4455 6946 36.55 30.74 | 54.55

CONVLSTM | % | 7022 4114 6750 5293 6211 917 5344 4988 | 6008 8482 4646 5990 5652 818 4329 7252 4154 4512 | 5520

/| 6838 4158 6839 5210 | 6146 956 5417 5033 | 59.61 83.11 5529 5652 59.13 7.82 4531 7270 4126 4540 | 55.74

BLSTM Aw | % | 7368 4632 2151 7758 [ 6430 000 5392 4201 | 8751 2114 3516 4375 6285 218 27.61 7438 1758 31.32 | 48.84

v | 7330 4516 2071 7748 | 6441 000 5608 4254 | 8747 21.04 3447 4351 6333 218 2601 7548 17.02 32.67 | 49.55

HC At x| 61.67 41.63 5909 47.14 | 5652 920 6701 53.16 | 6657 61.13 37.05 4248 5953 1248 48.81 60.12 33.82 3926 | 51.90

v | 6250 4143 5880 4742|5665 885 6731 5292 | 6682 59.87 3825 4253 5938 1242 5739 5201 32.84 39.55 | 52.29

GRU % | 6692 48.63 5829 5961 | 6437 1179 57.68 57.66 | 7630 6476 41.05 4561 6071 18.68 57.19 5738 31.02 40.67 | 5521

v | 6994 4800 5631 6377 | 6624 1336 63.55 5759 | 83.04 54.16 4336 4336 5789 1836 5393 59.65 30.82 3823 | 55.70

VCAN x| 7502 60.16 5889 5009 | 6458 26.69 6648 6225 | 5129 67290 4611 61.61 6476 2528 5057 5240 34.64 58.05 | 57.27

v | 7353 5614 6831 3944 | 6551 2040 6841 6009 | 58.80 6190 4675 60.61 6054 31.89 69.09 44.94 3244 5778 | 58.22

HORN % | 5553 5331 47.17 3244 | 4187 2355 3040 5127 | 4181 6545 36.62 4272 5458 1057 3333 3687 4047 44.13 | 43.92

v 5196 4921 4342 3678 | 4113 2071 3779 5099 | 4438 58.40 35.05 4633 5439 2090 3450 33.14 40.13 44.00 | 42.87

ME % | 6260 5395 5497 5829 | 50.95 1646 7325 58.60 | 6574 6649 3379 46.03 6318 1718 5320 60.57 3395 4157 | 53.66

/| 6062 5385 6222 5301 | 52.90 1496 7256 58.56 | 5547 6921 3227 4297 6990 1236 4351 7251 3665 32.61 | 53.34

PSAC % | 5301 5668 5741 48.12 | 4955 2643 7296 60.69 | 50.56 5554 4198 5230 5670 1958 38.13 58.02 26.68 46.24 | 5045

v | 5514 5226 6470 4445 | 5234 2215 7206 6070 | 58.97 5235 41.18 4978 5328 18.85 42.60 64.53 2581 4568 | 51.31

AVSD % [ 5400 4784 6061 4779 | 6034 1007 7478 6143 | 6628 6198 33.00 4035 4621 806 5198 6600 4014 4152 | 5233

v | 5587 4018 6541 4805 | 6332 741 7378 5820 | 7474 7080 37.85 3455 3553 6.11 4996 67.88 44.03 43.89 | 53.09

L AVIT x| 5057 4345 5078 44.93 | 4728 1550 67.19 6551 | 5237 22.04 4435 61.69 5221 2152 4561 4049 3500 4933 | 47.40

v | 4505 4500 5733 4126 | 4862 17.00 6991 6590 | 60.61 2957 43.17 5757 5392 22.09 5446 3535 33.99 4940 | 48.91

STG x| 5640 4148 6228 5759 | 59.86 12.04 6431 5400 | 7335 7726 3535 4049 4831 841 5330 6244 4025 38.15 | 52.80

| AVieH % | 6173 4399 6506 6038 | 6553 1113 7021 6473 | 7783 7946 4176 4120 4988 1487 5926 6510 41.84 4626 | 57.63

: v | 7402 6517 6473 5315 | 71.96 4056 6849 6600 | 63.17 66.68 30.11 4380 6377 2651 5631 6346 5079 42.85 | 59.25

Ours /| 8432 6723 6468 62.18 | 75.09 4842 8047 6638 | 7722 6758 55.15 8223 7012 39.83 6126 58.17 4367 5833 | 66.95
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P Comparison in the MUSIC-AVQA-R dataset

® Answer distribution between train and test split in the MUSIC-AVQA-R dataset.
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