
No Frame Left Behind
Repetitive Action Counting with State Space Transformers

Alec Kerrigan 

University of Central Florida 

Orlando, Florida 

aleckerrigan@knights.ucf.edu 

Moazam S001nro 

University of Central Florida 

Orlando, Florida 

Moazamsoomro@knights.ucf.edu 

Abstract 

Repetitive activity counting is an interesting sub-field of 

action recognition concerned with identifying each peri­

odic action in a video. Existing solution greatly vary in 

approach. However, nearly every method relies on multi­

ple forward passes of the same video. These passes either 

consist of non-overlapping consecutive windows or feed­

ing the video at different sample rates. This is resultant 

from the computational difficulty of using large numbers of 

frames. This results in both slower peiformance, as well 

as the inability to understand longer periodic actions. We 

present an approach using the newly proposed Structured 

State Spaces to systematically reduce the feature dimen­

sion of video frames while retaining both short term and 

long term temporal information, critical to repetitive action 

counting. We show that our system is competitive with cur­

rent state of the art approaches, and is able to count videos 

at frame rates not possible by other methods. 

1. Introduction

Visual repetitive motion that happen in a occur in the 

wild like jumping with a rope, bouncing a ball, or clapping 

the hands are known as repetitive actions that occur in par­

allel. These periodic actions occur on a regular basis and 

can be observed in both natural and urban environments as 

part of our daily activities. It is humanly impossible and 

challenging to count repetitions of actions, especially those 

which are which have a small period length. 

Repetitive counting is common within the computer vi­

sion applications such as counting the number of the same 

pattern activities in motion. The main goal is to classify 
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and count the repeated actions in a video for a single sam­

ple within a period of time. 

Predicting the repetitions in an action video is not an easy 

task as it some challenges associated with it: having only a 

few repetitions within a video, the period length of an ac­

tion can vary drastically for example a video of chopping 

an onion compared to a video of earth rotating, variance in 

viewpoint and non-stationary repetition. There have been 

multiple ways this problem has been addressed in which 

are discussed in detail in 2. Our work initially starts by pro­

cessing the repetitive video by computing the sample rate 

for the continuous motion in the video frames. A higher 

sample rates results in information loss and there are fewer 

frames for the repetitions. Hence, not much can be counted 

with fewer repetitions. To overcome this, both the RepNet 

model [5] and the sight and sound network [18] was im­

plemented to generate counts for repeated actions with uni­

form sampling. The approach for each of them has video 

clips as input with various components as part of the archi­

tecture and finally the period predictor as output resulting 

in the number of counts for repetitive actions. However, the 

method during inference uses multiple passes for the video 

as the camera augmentation could differ based on scaling, 

rotation, or translation for each frame and chooses the sam­

ple rate resulting in the highest score counting prediction. 

As previous methods require multiple passes to over­

come the sample rate. Our proposed method is to inter­

polate the features of a video sample in one pass. The fea­

tures are extracted from snippets of the video and passed 

through a ResNet-50 encoder to produce per-frame embed­

dings. These embeddings are passed through the temporal 

self-similarity matrix to compute the similarities between 

all the pairs of the embeddings which eventually would pre-


















