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Streaming Video Understanding and Multi-Round
Interactions with Memory-Enhanced Knowledge

Haomiao Xiong , Zongxin Yang, Jiazuo Yu, Yunzhi Zhuge, Lu Zhang, Jiawen Zhu, Huchuan Lu

Introduction of the StreamBench

1.8K manually annotated high-quality question-answer pairs.

306 video data with 16 subcategories, average duration 4.5 mine.
6 types of questions: long-term memory, short-term memory,
object search, interaction, knowledge based, and factual content.
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StreamChat with Hierarchical Memory Storage

Balanced Performance on Online
and Offline Scenarios

1. StreamBench: 3.48 sco, and 64.7% acc.

Based on what you’ve seen, what do you think is cooking in my pot? Short term|

emor
: I see that you are cooking something similar to sausages in the pot. nme 54};

Q: Is there a small knife with a blue handle on the table in front of me?
A: Yes, there is a small knife with a blue handle on the table.

102s 104s 116s 125s

Q: Where did I place the cup that I just filled with coffee grounds? Long-term Q: What are the ingredients for sausage? Know];edge

A: If I'm not mistaken, you placed the cup on the countertop, Memory A: The ingredients for sausage typically include: Meat; Fat; ased

next to a clear plastic iner and a stainless steel pot lid. time: 88s Seasonings; Binders; Casings; and Additional Ingredients. _time: 1275

134s 138s 142s 148s

Q: Based on the context, what do you think is Converastional|
the main ingredient I'm cooking this time? Interaction
A: I believe the main ingredient you are cooking
this time is sausage, as we've discussed that you
were preparing something similar to it. time: 179s

Q: Where can I find my glass pot lid? Object Search
time: 153s)

Egocentric Video

[A: You can check in the sink next to you.

oS ™ SM 1 KG SE
A ¥ <Y B Method Publicati Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc.
Ask at 5s “\._Disparate_# N Congruent, /" \/ Ask at 455 ) Human performance = 395 718 | 381 693 | 407 815 | 414 826 | 406 807 | 430 807
o GPT-40-50 [27] Arxiv 2024 || 327 605 | 335 612 | 341 644 | 381 723 | 458 939 | 383 747
ﬁ —p | Encoder ﬁ Could you please tell me GPT-40-35 [27) Arxiv 2024 || 322 59.6 | 328 586 | 345 653 | 376 717 | 454 933 | 350 66.1
Wion vision buffer filling s harena L0 e 1335?3?23:5 271 Arxiv 2024 || 252 468 | 270 458 | 2.80 510 | 350 640 | 467 952 | 290 533
i Pop&Clear %@ 6@ @ T (j)_.) 4—' in the black sweater's boat? Video-LLaVA [4] EMNLP2024 || 225 312 | 231 359 | 250 418 | 318 561 | 3.81 746 | 293 548
Previous T A T Current LLaMA-VID [2] ECCV 2024 || 232 339 | 243 382 | 263 441 | 331 584 | 393 769 | 306 57.1
Inference = Selectlve Frame Stacklng Inference VILAL.S [31] CVPR 2024 233 36.1 2.54 443 | 2.87 508 | 359 683 | 397 786 | 3.38 655
J InternVL2 [32] CVPR 2024 || 249 385 | 270 466 | 289 509 | 361 67.6 | 402 810 | 329 622
LLaVA-NExT [28] Arxiv 2024 || 217 350 | 214 314 | 215 360 | 255 427 | 388 761 | 3.12 576
. Y ————~ e thouch LLaVA-Hound [29] Arxiv 2024 || 249 37.6 | 268 432 | 309 534 | 321 557 | 389 763 | 335 620
é @) ! question EOS thought LongVA [20] Arxiv 2024 || 261 418 | 281 474 | 320 576 | 3.29 598 | 401 807 | 348 66.1
C@/\ NN N =, According to memory, the MiniCMP-v2.6 [30] Arxiv 2024 || 232 376 | 278 519 | 262 437 | 335 657 | 319 662 | 327 642
Answer 5? _____ ) : tokfns , @ B IntenLM-XCP2.5 [33] | Arciv 2024 || 240 388 | 281 433 | 289 50.8 | 3.62 656 | 441 884 | 323 605
>y & input | context white clouds and a blue sky. [ciigiiiEe
f@ it e - Sty / MovieChat [7] CVPR 2024 || 145 186 | 142 204 | 176 265 | 228 423 | 339 672 | 205 358
Memory qUESHOR ¢ record record FreeVA [8] Ardiv 2024 || 239 356 | 233 375 | 262 437 | 316 588 | 424 840 | 287 537
—/ > Memory i Online
- history context : y Video-online [11] CVPR 2024 261 414 | 287 488 | 3.01 529 | 331 627 | 358 692 | 339 64.1
X Couldyou......  According ... s A Flash-VStream [10] Arxiv. 2024 || 238 37.1 | 264 445 | 278 486 | 313 581 | 334 664 | 317 592
Q&A update ' ' retrieval STREAMCHAT
Hist 5 T Slow - 301 517 | 293 539 | 321 578 | 386 685 | 438 881 | 357 693
istory J| Memory Formation Contextual Summarization) Base N 293 50.5 | 287 529 | 315 561 | 382 676 | 437 879 | 356 68.8
Fast == 278 481 | 273 495 | 302 535 | 369 652 | 412 867 | 346 676
. 1 65.0 352 4 5 65.0 70
e Long-term Memory: Storage compressed video features. oo e ol 4"
. H H L, 630 25.2 635 //\ 63.5 d th 50
Short-term Memory: Contextual information supplement. 23 5 Bean S| ™2 Fae [ w o gao o
. . . . . . 2610 1525 % s 0%0 2 gszs / 080 % 2 w00 30 ©
e Dialogue Memory: Historical dialogue information. o 2 o "
590 —@— Acc —*— Speed | 52 615 - Acc RDP | 040 615  —@—Acc RDP| 040 580  —@— Acc Memory | 10
580 02 61.0 0.20 61.0 0.20 570 0
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a)L=25 g=10 C=5 =035 g=10 C=5 c)t=035 L=25 C=5 =035 L=25 9=
(@ o) ©t L=25 C @t L=25 9=10
N\ 0S M SM CI KG SS Average
- - ~ M; Mg My|| Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc. | Sco. Acc.
summarize = (S Long memory tree M; Short'te’]\“} éﬁ Hierarchical X K X || 254 46| 255 455 ] 293 525 | 330 601 | 444 899 | 379 726 | 327 603
— memory My Memﬂry X X /| 255 419 | 255 457 | 294 525 | 3.66 642 | 444 887 | 378 724 | 332 609
MLIM (ot 1 M, M. N X v X || 258 433|262 466 | 309 557 | 331 607 | 439 8.1 | 368 698 | 3.28 60.7
X v (tp Sheks Vit s | | ——— Vo X X || 28 495|278 517 | 296 535|332 611 | 442 884 | 3.65 694 | 333 622
(J_-? 6?;3 S J , di | v v/ x| 291 504|288 530|310 560 | 355 634 | 436 876 | 358 687 | 339 631
(f@ (53__] f select / / /| 293 505|287 529|315 561 |38 676 | 437 879 | 356 688 | 342 638
@ §J clustenng T @ 5 ; (ﬁ] [§] dy | . o
D) --- 50 i ; - L J .
L . weighted — 2. Offline Benchmarks: 2.77 sco, and 50.6% acc.
s — ( 1
[__C@ @ 5 W 5 AciNet NEXT-QA MSVD MSRVIT Average
dO W Method Publication Sco. Acc. Sco. Acc. Sco. Acc. Sco. Acc. Sco. Acc.
& 24 = | M VideoLLaVA [4] |EMNLP2024 || 196 358 | 202 349 | 294 575 | 224 428 | 229 427
g g @ Ko 000 Ky o9 i d LLaMA-VID [2] |ECCV 2024 | 209 366 | 207 360 | 283 569 | 223 426 | 230 431
& = - MovieChat [7] CVPR 2024 || 227 378 | 205 356 | 297 579 | 215 430 | 236 435
= 8 <l —== Wmd"wﬁ ~ Video-online [11] | CVPR 2024 || 2.01 36.5 2.03 35.8 2.87 542 2.06 382 224 41.1
pop .. - LongVA [20] Ariv 2024 || 248 471 | 274 454 | 298 578 | 222 424 | 260 481
W e @ video time line = LLaVA-Hound [29] | Arxiv 2024 || 2.60 487 | 256 437 | 307 568 | 242 427 | 268 479
> conversation history FreeVA [8] Amiv 2024 || 248 467 | 232 417 | 302 581 | 216 383 | 249 462
\ \ J | | Flash-VStream [10] | Arxiv 2024 || 202 373 | 206 361 | 291 561 | 208 398 | 226 423
(a) Long_short term Memory (b) Dialogue Memory STREAMCHAT -- 278 501 284 505 | 3.08 587 | 238 434 | 277 506




