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How many actions does
the person perform?

AT T IILLL T TES

Multi-modal LLM

#1 <think>

1 The video shows that a person is exercising on an assisted pull-up machine in an indoor gym. The :
1subject grips the overhead bar with both hands while standing on the counter weight platform. i
10ne complete repetition consists of pulling the body upward until the chin clears the bar, followed ;
1 by a controlled descent to full arm extension. The subject maintains a steady rhythm with each
'cycle lasting approximately 1.4-1.7 seconds. 1
Tmcklrl.g each repetition: 1
I|"f.|'.t1 2.55-4.1s, rep2: 4.15-5.6s, rep3: 5.65-7.0s, 1
r'ep4 7.0s-8.3s, rep5: B.3s5-9.6s, repb: 9.6s-11.0s, 1
1

1

1

1

Ir¢p25: 36.65-38.3s, rep26: 39.55-41.7s, rep27: 42.4s5-44.0s.
1 The pacing remains consistent with no significant pauses. Total count: 27.
- </‘I‘hlnk>

<answer* The total count of the action in the video is (7). </answer>
" ».

e (d) MLLM-Based Reasoning Approach via RL (Ours)
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TransRAC [Hu+, CVPR22] ;
ESCounts [Sinha+, ACCV24]

ME-RAC [Qiu+, ESWA24]
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PoseRAC [Yao+, arXiv23] ;
MoCount [Gu+, ACMMM25]
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CountLLM [Yao+, CVPR25] ;

OVRCounter [Dwibedi+, arXiv24]

..............

F v oix=em X ey €
|

1 4 1
X IXHXW | 1 :
i LS
1l 1
! | ! -1 4
WA - T M% i @ .
32x4xHXW | 1 !
64X HXW ! | s :
1
1 Il 1
it ! | s
V- by——{a—-5-
16x8xHxW | | T 1
' Encoder ! yscupore.! i i
Video Video oo -E beddi (Correlation’ Correlation S e I Density
Sequence mbedaings Matrix Map

TransRAC [Hu+, CVPR22]

Model Overview
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Trained with Two Losses

Input Video | Without T""“"E | Our model is so lightweight that it can even be trained on the CPU. | Without Training

Action-trigger Module Transformer Encoder
As long as pose I and 11 '

classes are triggered sequentially,

PP o Temporal .. y [ I
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" Periodicity Description: Repetitive actions in a video are '
characterized by their periodic temporal intervals and consistent E
motion patterns. They also exhibit visual similarity across frames,
with each repetition appearing similar to the previous one. E
Question: How many times do repetitive actions appear in this !

+. video? Please provide a numerical result. /
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| Encoder
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Text
Encoder

Paramters

| Perform Counting Reasoning

| <think> The video shows a person
performing push-ups ... </think>

<answer>The total count of the action

in the video is 15.

Reasoning
| Output

</answer>

’1
|£sft_—————
A

<think> The video shows a person doing
| push-ups ... one complete repetition

Teacher | consists of..Observed rep 1: 5.1s-7.3s,
| Reasoning | Rep 2: 7.35-9.8s... </think>

<answer> The total count of the action
I in the video is 23. </a
\Jl,/f—\

I
How many actions does the person
perform? Think before answering,
generate your reasoning process and
answer enclosed in <think>...</think>
| and <answer>...</answer> tags.

answer>

Update I

i T
Policy
Ed - - = == = |
1
Text Policy 1 |
Encoder Model 1
l Rollout 1 I

e e

... </think>

|

|

|

NN Reward

|| <answer>

|

|

|

</answer>

If satisfied: Rp=1
Else: Rp=0

|
|
|
| Computing
|
I
|

Regularization

Abs
E (e )
Racc

Normalized Gaussian

Y

IfError<1: Rg5=1
Else: R5=0

(0]

1
\ / N Group of Reasoning Outputs \ | |
$\_>{o 1

1
<think> The video shows a person
performing . </think> ]

<answer>The total count is N </answer> I
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RepCount-A [Hu+, CVPR22] ; UCFRep [Zhang+, CVPR20] ;
Countix [Dwibedi+, CVPR20] ; OVR [Dwibedi+, arXiv24] ;
QUVA [Runia+, CVPR18]
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> 1l L ¢+
EEO) K:E HU%D% Method Params RepCount-A (Hu et al. 2022) | UCFRep (Zhang et al. 2020) | Countix (Dwibedi et al. 2020)
MAE| OBOt OBZ{ CRf |MAE| OBOt OBZ{ CRf |MAE| OBOt OBZ{ CRft
LLM > TransRAC (Hu et al. 2022) - 0.443 0.291 0.160 - 0441 0430 0.237 - - - - -
FEE}EE AL ttt@%btj( PoseRAC (Yao, Cheng, and Zou 2023) - 0.236 0.560 - - [ 0312 0452 - - - - - -
I1]E|5| E’li‘t Bt I-'E'j J:%‘_: EEEL/ ME-RAC (Qiu, Niu, and Sha 2024) - 0.353 0402 0.241 - | 0487 0460 0276 - - - - -
77_ MoCount (Gu et al. 2025) — 0.174 0.649 0.297 - 0.122 0.805 0.424 - - — — -
to ESCounts (Sinha, Stergiou, and Damen 2024) - 0.213 0563 0245 - | 0216 0.704 0.381 - |0.276 0.673 0319 -
CountLLM (Yao et al. 2025) 7B 0.162 0.639 0.435 - 0.116 0.839 0.571 - 0.215 0.801 0.545 -
= —t —e *1- .
I\ \ = Qwen3-VL-Plus™' (Bai et al. 2025a) - 0.545 0.388 0.180 0.942| 0578 0.365 0.170 0.938| 0.612 0.345 0.160 0.935
CJ:D J %E*EE:ET”/_CIE‘I Gemini-3-Pro*" (Google DeepMind 2025) - 0.576 0.341 0.158 0.925| 0612 0.318 0.146 0.921| 0.648 0.302 0.139 0.918
~ \i== e -—Hi wt .
WHT>Y MEEZZEIH GPT-5.4*" (Singh et al. 2025) — | 0540 0400 0.193 0.938| 0573 0.378 0.182 0.934 | 0.608 0361 0.173 0.931
Video-R1 (Feng et al. 2025) 7B 0.388 0.405 0.205 0.924| 0412 0372 0.185 0916| 0.438 0.348 0.168 0.908
VideoChat-R1 (Li et al. 2025) 7B 0.402 0.388 0.192 0.908 | 0.428 0.355 0.172 0.900| 0.455 0.332 0.155 0.892
Time-R1 (Wang et al. 2025b) 7B 0.395 0.398 0.198 0.912| 0420 0.365 0.178 0.904 | 0.448 0.340 0.162 0.895
ActRep-R1 (Qwen2.5-VL-3B + SFT + RL) 3B 0.195 0.498 0.352 0.942| 0218 0.685 0.462 0.945| 0.212 0.668 0441 0.938
ActRep-R1 (Qwen3-VL-4B + SFT + RL) 4B 0.128 0.641 0.468 0.955| 0.138 0.793 0.558 0.958| 0.146 0.776 0.540 0.952
ActRep-R1 (Qwen2.5-VL-7B + SFT + RL) 7B 0.135 0.652 0.482 0.958| 0.148 0.806 0.572 0.962| 0.152 0.789 0.554 0.955
ActRep-R1 (Qwen3-VL-8B + SFT) &B 0.142 0.632 0474 0.952| 0.164 0.817 0.583 0.956| 0.158 0.798 0.562 0.948
ActRep-R1 (Qwen3-VL-8B + SFT + RL) 8B 0.104 0.697 0.518 0.964 | 0.111 0.844 0.612 0.968 | 0.119 0.829 0.596 0.962
Table 1: Performance comparison of our method with various previous methods and proprietary commercial models on
mainstream RAC datasets. *: evaluated zero-shot without RAC-specific training; ': closed-source proprietary models accessed
via APL
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Question g@ GroundTruth: 11

(S 4
How many actions does the person perform? Think before
answering, generate your reasoning process and answer
enclosed in <think>...</think> and <answer>...</answer> tags.

Video Frames

<think> The video shows a shirtless man outdoors on a rubber exercise surface performing sit ups with knees bent and feet .
Scene perception

braced under a curved bar.

position, and returns back down to the lowered position.

One complete sit up is counted when he starts from the lowered position with back near the ground, rises to the upright/top . »
} Action Definition

Tracking each repetition:
repl: 0.0s-2.1s, rep2: 2.1s-4.0s, rep3: 4.0s-6.0s, rep4: 6.0s-7.8s, rep5: 7.8s-9.6s, rep6: 9.6s-11.5s
Count

rep30: 53.0s-54.8s, rep31: 54.8s-56.6s, rep32: 56.6s-58.4s, rep33: 58.4s-60.2s, rep34: 60.25-62.0s, rep35: 62.0s-63.8s, Reasoning

Total count: 35. </think>

<answer>Count Resull answer>Wrong Answer! x

GPT-5.4

<think> The video shows a shirtless man performing sit-ups outdoors on a rubberized playground surface. He is lying on
his back with knees bent, feet anchored, and hands crossed over his chest.

A complete "sit up" is defined as moving from the supine position (lying flat) to a seated position where the torso is
upright, then returning to the starting supine position — one full cycle.

Let's track each repetition:

First rep: starts ~7s, ends ~11s, Second: ~12s—15s, Third: ~16s—19s, Fourth: ~20s-23s, Fifth: ~24s-27s,

Sixth: ~28s—-31s, Seventh: ~32s—35s, Eighth: ~36s—39s, Ninth: ~40s—43s, Tenth: ~44s—47s, Eleventh: ~48s—51s, Count
Twelfth: ~52s—55s, Thirteenth: ~56s—59s, Fourteenth: ~60s—63s,Fifteenth: ~64s—67s, Sixteenth: ~68s—71s, Reasoning
</think>

answer>Count Rosult@ answer>Wrong Answer! x

} Scene perception X

}Action Deﬁnitionx

X

Qwen3-VL-Plus

<think> The video shows a man performing sit-ups in an outdoor park setting. He is shirtless and wearing shorts, with his .
Scene perception

feet anchored under a bar.

A complete repetition is defined as starting from a seated upright position, lowering the torso backward until the back is
near the ground, and then lifting the torso back up to the initial seated position.

Tracking cuch repetition:

Repl: 00:02-00:04, Rep2: 00:04-00:06, Rep3: 00:06-00:08,Rep4: 00:08-00:10,

Rep5: 00:10-00:12, Rep6: 00:12-14,The v xdm cuts away immediately after the CounF x

6th repetition is completed. Total count: 6.</think> Reasoning

<answer>Count Rcsu answer> Wrong Answer! x

} Action Definition X

& Gemini

3.0 pro

<think> The video shows a shirtless man wearing headphones, outdoors on a rubber exercise surface, performing sit-ups. .
Scene perception

He keeps his knees bent and repeatedly lifts and lowers his upper body as part of the exercise.

Each sists of lying flat on the back with k bent and feet d und bject, then lifting th bod
ach rep consists of lying flat on the back with knees bent and feet secured under an object, then lifting the upper bo y} i Deﬁnition

toward the thighs by contracting abdominal muscles before returning to the starting position.

Tracking each repetition:

repl: 2.9s-7.7s, rep2: 7.7s-10.0s, rep3: 10.0s-12.2s, rep4: 12.2s-14.4s, repS: 14.4s-16.7s, rep6: 16.7s-19.2s Count

rep7: 19.2s-21.9s, rep8: 21.9s-24.7s, rep9: 24.7s-28.4s, lL[)]O. 31.0s-33.4s, repl1: 33.4s5-35.4s, Reasoning .
Total count: 11. </think>

<answer>Count Result@ answer-Correct Answer!

Vi
ActRep-R1 (Ours)
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Time > . I GroundTruth: 1.98s ~ 4.88s
EEEEEEEEEEEEEEEEEENNEEEEEEE Question nput Time > ;
v - EEEEENEENEEEEEEENEEEEEER Question Ql Input
T - 5 < S e . =
(I 7 === . 3 see + How many times does the person perform "sit up" in this video? IRe . Re . BN =
(A) 18 (B) 20 (C) 21 (D) 12 - " - <+ At what time does the repetitive "squat" action begin
SEERNANNNBRENENRNERRNNNAN NS — and end in this video? The video is 8.0 seconds long.
v'deOFramcs EEEEEEEEEENEEEEEEEEEEEERN
<think> _ _ y Video Frames
The person starts lying down, then repeatedly raises the torso to a seated crunch position i _
. . G : Thinking <think>
and returns down. Counting each full sit-up cycle visible in the sequence gives 12 Misiudeed X . . . . . .. .
T ; : RJUCes The video shows a person performing pull-ups on a bar in an indoor gym setting. The repetitive action appears to span the
repetitions before stopping and reaching toward the camera. e : i . e : :
s majority of the video, with the subject gripping the bar and performing controlled pull-up movements throughout the clip.
i jority of the vid th the subject gripping the b d perf g controlled pull-up ts throughout the clip
inswer> A </answet Answer Misaligned P GPT-5.4 </think>
answer> 0.00 - 6.00 </answer = 4
- L : tloU = 0.363 D GPT-5.4
Counting each sit-up performed by the person in the video, it appears that they complete a | Thinking <think>
total of 21 repetitions. Correct The repetitive "squat" action begins at the start of the video and continues until the end.
</think> </think>
mswer- D <answer- Answer Misaligned ) Qwen3-VL-Plus|| <answer> [0.00s, 8.00s] </answer> tloU =0.363 X Qwen3-VL-Plus
<think> <think>
The video shows a person performing sit-ups on the floor next to a bed. o The video shows a man performing dumbbell goblet squats in a home gym. He begins the squatting motion at approximately
A complete sit-up is defined as starting from a lying position, lifting the torso up towards Zh'"k’?g ) ¢ 00:01 and completes the visible repetitions by approximately 00:06. The remaining portion of the video shows him standing
the knees, and lowering back down. Tracking each repetition: ,..., The closest option is 12. s * Gemini || still * Gem|n|
</think> </think>
answer> D </answer~ Answer Misaligned € 3.0 pro answer> [1.0s. 6.0s] </answer> tIoU =0.483 D 3.0 pro
<think> i
The video shows a person performing sit-ups repeatedly while lying on their back on a <[hml‘:> ' o ) ,
wooden floor. Each rep consists of lifting the upper body upward from the floor by Thinking et ikl sli 8 pesion peibmEn, SRt inside s e gyt el hokding & sumbicll n chiad Leyel
contracting the abdominal muscles until the elbows reach close to the knees, then Correct

lowering back down. Tracking the repetitions ,..., I count 21 complete sit-up cycles.
</think>

ansewr> C

answer= Answer Correct

ActRep-R1 (Ours)

MIRU

20265883H~8A6H HBA RN

29[ WROZM - B HITL MIRU2026

T5FFARIA—:

The squatting motion begins at approximately 2.0 seconds when the person starts lowering into the squat

position, and the last repetition completes at approximately 4.8 seconds when they return to standing.
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