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Temporal Action Segmentation

Offline
* Complete video used in inference



Temporal Action Segmentation

Offline
* Complete video used in inference

Online
* Clip or single frame used in inference.



Adaptive Memory Bank

Algorithm 1 Adaptive Memory Update

, _ Require: {cj}i |, w
* Fixed size memory length w I+ Tnitialize M « ¢, M{]}mg o

* Long-term size increasing, but not 2: for k € [1...K] do
exceeding 2/3 w. 30 ¢x = CFA(ck; My_1)

: : my. = ConvID(cg)
Short-term size decreasing. if len(M ) < 200 then

M jlcong = concat(M ;If_n‘gl? mp)
else

M,*"¢ = concat(M, "8 [1 :], my,)
end if
I Mttt — & [len(M,°"®) <]
11: My = [M, "8, Mhor]
12: end for

SR 0k




Context-aware Feature Augmentation (CFA)

e Capture video information.

* Achieve a more effective
memory.

* Information exchange with
local clip window

Trans.
: ?__} Decod
: KA v

A

CFA

Adaptive
Memory
Bank

My,

e Combine features. T




Inference

Two inference mode
* Online inference

Output  : O O O O ?
Step k : I:‘ V/j
Tk
Step k+1 : |:|
Tk+1

(a) Online Inference (6=1)
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Inference

Output 7 : / /'

Two inference mode O OO O g 28 E E E “
* Online inference seors LTI D) oz)ze L 1)) 22) 7

e Semi-online inference sepr+1: ] [ [] % (][] 7

(a) Online Inference (6 =1) (b) Semi-online Inference (6 =w)



Post-processing

Selecting valid action segment
Mitigating the over-segmentation

Algorithm 2 Post-processing for Online TAS

1: Compute £inin = 0 X Tax
2: Initialize ¥ = 0
3: for each frame ¢ do
4 if g; < 0 and £ < £in then
3 Uy = Ui
6: f=7+1
7 else

8 Y = Ui
9 =0

0 end if

1: end for




Ablation study of module components

GRU CFA Mem. Acc Edit Fl1 @ {10, 25, 50}
- - 752 19.6 26.8 244 19.6

* The GRU and Mem. has ability to

<

accumulate context information - - TS.] 27.1 379 347 26.7

* The CFA module enhanced clip- ) v - 162 225 301 270 215
) ) v v - 79.1 200 385 355 283
wise features with GRU and Mem. ] Y /789 292 387 351 288
improves performance Y v 824 328 43.0 41.1 34.7




Ablation study of memory composition

* Each type of memory contributes to Mshortt  pplong Acc  Seg.
performances improvements % 203 1367

* Both long and short memory _ v 804 364
information are equally important. v v 824 37.9




Comparison with SOTA methods on three benchmarks

GTEA [12] 50Salads [38]
Method Acc Edit F1 @ (10,25.50} Acc Edit F1 @ {10, 25,50
MS-TCN [I1] 787 840 883 866 728 812 658 728 704 617
2 MS-TCN +pp. 787 852 89.6 883 733 80.4 741 820 792 702
£ ASFormer [45] 79.7 84.6 90.1 888 792 856 79.6 85.1 834 760
DiffAct [23] 822 89.6 925 915 847 874 889 90.1 892 837
LSTR [42] 637 332 415 377 250 605 50 82 66 41
Causal TCN 744 666 739 703 572 752 19.6 268 244 196
2 Qursontine 758 668 743 715 603 79.1 290 385 355 283
E Ours™™ +pp 735 754 803 769 666 767 69.2 731 705 628
Ourssem 77.1 68.1 767 735 639 824 32.8 430 41.1 347
Ours™™ 4+ pp. 760 79.7 849 814 692 794 750 82.5 802 68.0

Breakfast [18]
Method Acc Edit F1 @ (10,25, 50)
o MS-TCN[H] 693 673 647 596 475
.= ASFormer [43] 735 750 760 70.6 574
S DiffAct[25]  75.1 764 803 759 75.1
MV-TAS [13] 416 - - - _
LSTR [44] 242 49 55 39 17
o Causal TCN 553 187 151 117 83
= Ours®"e 56.7 193 168 139 93
S Qurs™i 4+ pp. 529 557 54.8 458 305
Ours®™ 574 196 17.8 14.8 10.1
Ours®™™ +p.p. 53.8 575 564 473 314

Table 8: Comparison with the state-of-the-art methods on GTEA and 50Salads.

Our method: SOTA in online setting, and comparable with offline setting.

Table 9: Comparison with the state-of-the-art methods on Breakfast.



Visualization

* Semi-online inference LSTR [44]
. + post .
producing smoother e
predictions. Ours®™ie
* Removes short fragments _ Fpostproe.
(blue boxes). Ours™™

* Reduce accuracy nearaction __________

boundaries (red boxes). MS-TCN [11]
GT




Take aways

Temporal Interaction

* Interaction between the current video clip features and the past memory
bank is essential for achieving good performance.

Inference mode

 Semi-online inference, which retains dense predictions generated from all
frames as the final output, yields better performance.

Post-processing Assist
* Post-processing is effective in addressing over-segmentation.



Thank you
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