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Utilizing hand landmarks and MediaPipe for deep neural network-based

recognition of signal for help
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Abstract

The unsafe condition is a problem that has greatly affected the quality of life of people in society,
especially those people with hearing loss which accounts for the second largest number of all disabled
people. The unsafe conditions may take place physically and mentally, as well as problems of family
violence that may occur at home, school, or public places, thereby vastly affected people of all groups
and all ages. Thus, the issue is attributed to the real-time “signal for help” hand gesture recognition
development with the aid of the MediaPipe to track the location. The victim can ask for help in an
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emergency case without words or shouting out. The objectives of the study include: 1) to detect the
“signal for help” hand gestures and provide naotifications, and 2) to examine the performance of the “signal
for help” hand gesture recognition. The MediaPipe framework is used and practiced with 30,000 images
dataset and tested by the obtained video data to detect six “signal for help” hand gestures, each gesture
of 100 images, a total of 600 images. The palm and finger coordinates are configured into a Python
programming language. When “signal for help” hand gestures are detected, a notification is provided to the
administrator. The test results found that the accuracy of hand gestures 1-6 of the dataset ranged between

95-99%, and the accuracy was approximately 97%.
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5 Visit me

@ OpenCV Alert: Visit Me
@ O LNE Notify Q@:

6 Call me

@ OpenCV Alert: Twmwids
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Taaa Palm detection uazgnAgwasdvosiiofingradulaglana Hand landmarks wienfun1suannar 1LLeY
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HouaANTIBNED TI1UIU 6 NN AB 1) VoAU Mae (Signal for help) 2) Asn1sAugemae (Need help)

3) 7 9an1591599 (Need police) 4) A oan155ane1U1a (Need ambulance) 5) 118U (Visit me) waz 6) Ingmidu
(Call me) Ay
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T938n1ssgyfifiadumiaie MediaPipe a¢143% Confusion matrix Suihuaiesilefldlunisiaussansninueanis

vune (Prediction) Tngld True label wag Predict label iflusdin Tnefigunuuidumans 2x2 fsmaii 3

M19719% 3 Toya Label

Predicted Positive Predicted Negative
Actual Positive True Positive (TP) False Negative (FN)
Actual Negative False Positive (FP) True Negative (TN)

- True Positive (TP) A $nnurenaadi True label waz Predict label 1 Positive

- True Negative (TN) fi® Srnuveead True label way Predict label 1 Negative

- False Positive (FP) A Srunuveaead True label u Negative Wi Predict label \Ju Positive
- False Negative (FN) fi® $1uauvennad True label 18y Positive us Predict label Hu Negative

#1357 Confusion matrix TdinUsgdnianvedlunangnaiisumidnsiuwegndewmsell lngavaunse
AWIBIMNAN Precision, Recall, F1-Score wag Accuracy W@ang 1wy TP, FP, FN uag TN satiudayalu Confusion
matrix T 171 aUsvus sluinaniotdonluiaad av gad1msusud nndennld (ScienceDirect, 2019)

Accuracy g0 mNUsuanisata@Nsavesasediotn lunisenuavselansaiinlainlnaniasa
Precision 1854 AMAULLLEIAAINNTUIAT TP wiiisuiu FN
Recall manefls AAUgNABITilAnINNU1A1 TP wiiieuiu FN

F1 Score Maeile AR vedAIALLIuEMAZAAINYNFBY
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TP+TN
ACCuracy = Tp P EN+TN

Precision — TP

recision = “p.Fp
_ _ TP

Recall = TP+EN

Pr x Re
F1S =2 —
core X Pr + Re
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Confusion Matrix
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Predicted label

3U#1 7 Confusion matrix ULaneUsgan3nmnIsduunveInis3anvimiaveie

91n3U7 7 Confusion matrix Uszdnsamnnssuundseinnyesnissdwimavesie Jauanimadnsvesnis
vneuazthetiuiigndes lagldAduuansenfigeiuiardseunansmisnauiolfuanmalieudedu

31111319 Confusion matrix WAAYAILYNABIVBINITYIIUILNATBINITATIVTUNIMINETD T11IU 6 VN9
wuiusinsiidisundsnseiendieiu vielndifeatiu 1wy Need help fildnanisviuie 95% ffu Visit me
filsinanisvinune 97% fidnwaiglndifssiu e Need ambulance filsinanisvinung 95% fu Visit me fildnans
vune 97% fdnvuzmanedeuarilndifestu amfnnnufisnanndntosmnisssgvisesdionslumisunin
ogvhausedivunnindefidn anudmauvesnm animuas Sufinadunisvhunesimalierid

Classification Report:
precision recall fl1-score  support

Signal for help 1.00 0.99 0.99 100
Need Help 0.9 a. a. 100

Need Police 0.9 0. 0. 100
Need Ambulance 0.9 0. 0. 100
Visit Me 0.94 0. 0. 100

Call Me 8.9 2. 2. 100

accuracy 0. 600
macro avg i) ). 0. 600
weighted avg 2.9 Q. 0. 600
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