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poropblem statment

Despite the growing popularity of yoga,
many people cannot fully benefit from
It due to Incorrect postures, often
requiring supervision or mentoring.

With everyone being busy with their
schedule, makes it even more
challenging to find such guidance,
leading to suboptimal or discontinued
yoga practice.

A solution is needed to enable
independent and correct yoga
practice for maximum effectiveness.




Develop a yoga pose recognition and
correction suggestion model aimed at

promoting proper yoga practice for
maximum effectiveness of asanas.

This model will analyze a user's yoga
pose, provide feedback, and offer
suggestions to help individuals perform
yoga correctly.




midterm recap

Prediction on static yoga pose images.
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_iterature Review: Infinity Yoga Tutor

his Paper utilised Time-Distributed CNN and LSTM

|

| 2

| Data preprocessing Time-Distributed Dense Layer

| & modelling Conv + LSTM

| E | .P . | Time-gsstributed

| i - Joints JSON » . Baauens ﬂl-3- » ONN . x SoftMax : Classsficabon and
| -.2: B : Accuracy Depiction
5 e LSTM

| @ |

| 8

E E

full video pass

Dataset: 88 videos . o
15 individuals Accuracy. 99.9%

https://ieeexplore.ieee.org/document/9310832



| Iterature Review: Real-Time Yoga Recognition
This Paper also utilised a hybrid model of CNN and LSTM
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full video pass

Dataset: created their own (88 vid) Accu racy- 98 92%
15 individuals T

https://www.researchgate.net/publication/333260677_Real-time_Yoga_recognition_using_deep_learning



shifting to videos
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0.9999683499336240
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0.4419882595539090
0.4420033395290380
0.44209620356559800
0.44270583987236000
0.4436138868331910
0.4447174072265630
0.44586023688316300
0.4465924739442290
0.4474053680896760
0.44825851917266800
0.4498218894004820
0.451748251914978
0.45428261160850500
0.45605096220970200
0.45871713757515000
0.46127188205719000
0.4645749032497410
0.46710941195488000
0.46966248750686600
0.47322046756744400
0.4762977659702300
0.4789705276489260
0.48088663816452000
0.482115238904953
0.4832012355327610
0.4844819903373720
0.48597171902656600
0.4869783818721770
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0.48787033557891800
0.4882018268108370
0.4881766736507420
0.4879237711429600
0.4873875379562380

0.48722925782203700

0.48591992259025600
0.4839252531528470
0.4818544089794160

0.479134202003479

0.47652414441108700

0.47370079159736600

0.47171369194984400
0.4629740707874300

0.46893835067749000

0.46747687458992000
0.4665965735912320
0.4650975167751310
0.4639161228133610

0.46328502893447900

0.46238014101982100
0.4616512060165410
0.4613346755504610

0.46087056398391700

0.46052971482276900
0.4601803123950860
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0.2714942395687100
0.27166086435318000
0.2723190188407900
0.27320176362991300
0.2731837034225460
0.2734736204147340
0.2739924192428590
0.2739773392677310
0.27394917607307400
0.2739369869232180
0.27380141615867600
0.2737829089164730
0.2735672891139980
0.27308496832847600
0.2721608877182010
0.2716825604438780
0.2710067331790920
0.2707500457763670
0.2702350616455080
0.2701970934867860
0.2702394723892210
0.27051371335983300
0.27052217721939100
0.2704619765281680
0.27024295926094100
0.2701803147792820
0.27016109228134200
0.27015864849090800
0.2700130045413970
0.26992011070251500
0.26990562677383400
0.2692038416862490
0.2666804790496830
0.26418226957321200
0.26195627450943000
0.2597323954105380
0.25749173760414100
0.2551024556159970
0.253192275762558
0.25139349699020400
0.2505946755409240
0.25081565976142900
0.25081005692482000
0.24990986287593800
0.24972370266914400
0.2488846331834790
0.2490573227405550
0.24861671030521400
0.24773062765598300
0.24630463123321500
0.245807483792305
0.24553586542606400
0.24556946754455600
0.24506422877311700
0.24470750987529800
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-0.17781034111976600
-0.17362871766090400
-0.17557142674922900
-0.17746640741825100
-0.17918889224529300
-0.17190435528755200
-0.17646244168281600
-0.1628132164478300
-0.16503530740737900
-0.17074590921402000
-0.17215770483017000
-0.17148754000663800
-0.1726219356060030
-0.16207446157932300
-0.16204829514026600
-0.16516472399234800
-0.17198100686073300
-0.17164653539657600
-0.16961544752121000
-0.1669885814189910
-0.18488739430904400
-0.18343539535999300
-0.17861057817935900
-0.18221203982830000
-0.18094991147518200
-0.19734913110733000
-0.20801657032966600
-0.19814787805080400
-0.1854144185781480
-0.1834118664264680
-0.1894940882921220
-0.1841137856245040
-0.17686845362186400
-0.17064131796360000
-0.1601812243481610
-0.1621226817369460
-0.16677600145340000
-0.17547421157360100
-0.17588241398334500
-0.1736604869365690
-0.16719701886177100
-0.16096688B0701070
-0.1560821235179200
-0.15611906349659000
-0.15835735201835600
-0.15596723556518600
-0.15806175768375400
-0.15898045807483800
-0.1504134237766270
-0.14972023665905
-0.15045563876628900
-0.1518757939338680
-0.15062227845192000
-0.13682252168655400
-0.13572277128696400
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0.9998248815536500
0.9998416304588320
0.9998565316200260
0.9998701810836790
0.9998820424079900
0.9998926520347600
0.9999023675918580
0.9999106526374820
0.9999183416366580
0.9999256134033200
0.9999316334724430
0.9999372363090520
0.9999415874481200
0.9999449849128720
0.9999474883079530
0.9999498128890990
0.9999525547027590

0.999954879283905

0.999956488609314
0.9999579787254330
0.9999606609344480
0.9999632835388180
0.9999653100967410
0.9999674558639530
0.9999688863754270
0.9999707937240600
0.9999728202819820
0.9999749660491940
0.9999769926071170
0.9999789595603940
0.9999808669090270

0.999982476234436
0.9999839067459110
0.9999852776527410
0.9999865293502810
0.9999876618385320
0.9999886155128480
0.9999892711639400
0.9999898672103880
0.9999901652336120
0.99999034404 75460
0.9999906420707700
0.9999909996986390
0.9999914169311520
0.9999915957450870
0.9999917149543760
0.9999918341636660
0.9999918937683110
0.9999919533729550
0.9999921321868900

0.999992311000824
0.9999924302101140
0.9999924302101140
0.9999924898147580
0.9999927878379820
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0.43572086095809900
0.43573078513145400
0.43578797578811600
0.4363097846508030
0.4372140467 1669000
0.4382244944572450
0.4394344091415410
0.440310001373291
0.44125232100486800
0.4422528147697450
0.44417861104011500
0.44624730944633500
0.44879207015037500
0.45056095719337500
0.45340022444725000
0.45596185326576200
0.45938071608543400
0.46188923716545100
0.464388906955719
0.4681027829647060
0.471166729927063
0.4737953245639800
0.4757841229438780
0.47694429755210900
0.47790876030921900
0.4790043532848360
0.48061344027519200
0.4814373254776000
0.4820362329483030
0.4820372760295870
0.482247918844223
0.4819495379924770
0.48148268461227400
0.4810660481452940
0.48031967878341700
0.4782612919807430
0.47616150975227400
0.47422027587890600
0.4720477759838100
0.4699832499027250
0.4677172303199770
0.4660225212574010
0.46426498889923100
0.4628465473651890
0.4612530469894410
0.45986878871917700
0.4583517611026760
0.4570714235305790
0.4562164545059200
0.4551798403263090
0.45434173941612200
0.4539202008216860
0.4534624516963060
0.4530101418495180
0.4525354504585270
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data collection

8 Individuals

6 Asana Poses

X

4 Camera Angles

192 Videos

32 Videos per Asana

Note: cameras had different frame rates



extracting data

We used MediaPipe's opensource
body pose estimation library that uses
deep learning models to detect and
track key landmarks on the human
body In real-time from images or
videos.

Mediapipe can detect 33 Landmarks
from a input body pose image.

We extracted landmark data for all the
frames In the dataset.
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mouth_right
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right_wrist
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17. left_pinky 25.
18. right_pinky 26.
19. left_index 27.
20. right_index 28.
21. left_thumb 29.
22. right_thumb 30.
23. left_hip 31.
24. right_hip 32.

left_knee
right_knee
left_ankle
right_ankle
left_heel
right_heel
left_foot_index
right_foot_index



feature engineering

Feature Extraction from Data: Computing the angles between these
selected joints using trigonometric functions. For instance, you can
calculate the angle between the line connecting the shoulder and
elbow and the line connecting the elbow and wrist.

Total Angle possible:
(33 -16)C3 -> 680 different angles







f f2 f3 f4 f5 fé f7
60.169878 65.454222  29.440543 22171905 139.699184 130.076897 169.435381
61.738340 66.627413 29.599132 21.977421 137.388626 127.934486 168.690023

® )
I C I<I I I b e St fra I ' I e S; 50.314153 63.371661 19.328409 12.280972 157.002997 160.252816 172.979298
57.588088 66.729180 29.000828 20.832816 141.045193 135.178421 168.950837

60.774958  68.051661  28.150639 19.533750 139.581088 133.122874 168.542387

Videos on average had roughly about ~270 frames

REDUNDANT INFORMATION -

Selecting important frames

calculated standard deviation

for nth timestamp with a o @ w0 w1
range of (n-2)to (n+2) ™S

Standard Deviation

scipy.signal.find_peaks /

find local maxima



frames corresponding to peaks




classification model



model
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Long Short Term Memory

e We designed an LSTM (Long Short-Term Memory) neural network
to classify six distinct yoga poses. The model was fed with the
most significant frames from each video, selectively choosing the
top 10 frames to capture the essence of the movements.

Our training was robust, consisting of 1/6 videos, translating to
1,760 Iindividual frames. These frames were batched in sets of 10
and sequentially fed into our LSTM model, allowing for a
comprehensive understanding of temporal dynamics within each
pose.

The LSTM model demonstrated exceptional performance,
achieving a high classification accuracy of 95%. This indicates a
strong predictive ability to discern among the six yoga poses,
validating the effectiveness of our frame selection strategy and
LSTM architecture.



performance
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correction model



Pose Classifier

correction models

Pose 1 ~

> Pose 2 =

Output: correction
to be made in
posture to make it
correct.

GUI to visualize output

......
______

Correct angle

Gradient line

Wrong angle



features for correction model
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user @t predicted @ t + 1 user@t + 1

forecasting angles from [t]th to [t+1]th frame



features (knowledge based)
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e Our LSTM correction model is trained to anticipate the posture
of the subsequent frame (t+1) based on the current frame (t),
facilitating real-time pose adjustment.

e The model's prediction for frame (t+1) is juxtaposed with the user's
actual pose at frame (t+1) to identify discrepancies.

e By examining 15 key angles, we quantify the deviation between the
LSTM's predicted pose and the user's actual pose, enabling us to
provide precise feedback for pose improvement.



Data Augmentation

e Faced with a scarcity of data, our initial dataset comprised
only 32 videos for a specific yoga asana. This limitation
necessitated innovative solutions for data expansion.

e To augment our dataset, we implemented a series of data_trans = transforms.Compose( |
. ) f .PILToT ,
transformations on selected images. The code transforms.PIlToTensor()
demonstrates the use of random rotations, horizontal flips, transforms.CenterCrop((800,800)),
. . g . ' ' di traini transforms.RandomHorizontalFlip(@.5),
resizing, and cropping to generate diverse training T T e e S
Sampl_es, transforms.ToPILImage(),

e As a result of these transformations, we successfully
expanded our dataset to include 512 videos of augmented
data for each pose. This is achieved by iterating 16 times
over each image, as seen in the loop structure of the code.



5000 - - Training loss

4000 -

DATA PROBLEM ?7?7?

3000 A~

2000 -

statistical
1000 - threshold to be set
for suggestion

0 20 40 60 80 100 /

[ 8.597221 8.819668 10.279508 4.843954 3.7453132 8.4125595

6.1825156 7.0719037 6.407488 6.856608 7.8716564 8.829419
6.622335 6.277051 66.61289 ]

average error between angles







