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Abstract

This paper talks about Flow Control, an app we built to help track menstrual cycles, predict ovulation, and
also give some relief from period pain. Most period tracker apps only look at the last period date and average
cycle length to guess the next one, but that does not work well for people with irregular cycles or other health
issues. So in our app, along with the period date we also take inputs like pain level, mood, food habits and
some clinical details, and use this to predict the ovulation window more accurately and show it on a calendar.
Apart from this, we added a chatbot for basic health guidance and a TENS device that connects with the app
over Bluetooth and gives pain relief through small electrical pulses, so the user does not always have to depend
on medicines. This whole idea is inspired by an IEEE paper on privacy-based menstrual tracking, but we have
built a simpler version that a student team can actually make and test. Overall the project is meant to make
users more aware of their cycle, know their fertile days better, get safe pain relief, and keep a proper record
of their symptoms over time.

Keywords: ovulation prediction, menstrual health tracking, TENS device, dysmenorrhea relief, Bluetooth Low
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1. Introduction

Menstrual health is an important part of a woman's
overall health because every month the cycle goes
through changes that affect not just fertility but also
physical comfort, mood and daily routine. A normal
cycle has four phases - menstruation, follicular phase,
ovulation and luteal phase. Out of these, ovulation is
the most important phase because it tells the most
fertile time, and it usually comes with changes in
symptoms, body temperature, discharge and mood.
Most of the period tracking apps that people use are
quite basic, they just take the last period date and an
average cycle length and predict the next one from
that. This kind of method does not work properly if
someone has irregular periods, stress, bad sleep,
changing routine or PCOS related issues. So a better
app should also take other things into account, like
how regular the cycle is, how much pain the person
has, mood changes, clinical history, food habits, and
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a continuous log of symptoms, before it tries to
predict anything about fertility. Pain is another thing
we cannot ignore in a women's health app.
Dysmenorrhea, which is basically period pain, can
affect concentration, make movement difficult and
disturb the whole day for a lot of people. A small
TENS device can help here because it gives pain
relief without medicine, by sending low level electric
pulses through electrodes placed on the skin. Because
of this, in our project we decided to combine
ovulation prediction and symptom tracking along
with a controlled TENS based pain relief feature, all
in one single app. We took a 2025 IEEE Internet of
Things Journal paper as the base reference for this
project, it talks about Al based menstrual tracking
using contactless biosensing and federated learning
[1]. The main points from that paper are about
privacy, prediction based on individual data, and
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monitoring through sensors. In our paper, we have
taken that same privacy idea and turned it into a
working project called Flow Control, where the user
enters their own cycle and health data, can check the
ovulation calendar, gets tips and chatbot replies, and
also controls a smart TENS module directly from the
app.

2. Related Work

Rajesh [1] built a privacy-preserving menstrual
tracking framework wusing contactless sensing,
physiological inputs, and federated learning, so
reproductive health data never has to leave the device
for prediction. That matters here too, given how
sensitive period dates, pain levels, and clinical details
are. Suman et al. [2] applied deep learning to sharpen
period prediction. Symul and Holmes [3] used hidden
semi-Markov models to label self-reported menstrual
events despite gaps in the logs. Murayama et al. [4]
tried abdominal skin temperature during sleep as an
easier substitute for basal body temperature. The
common thread: prediction improves once a system
tracks patterns over time instead of one entry at a
time. Work on ovarian health and PCOS makes the
same case. Ghosh and Srinivasan [5] used transfer
learning to spot PCOS from ultrasound images, Amin
et al. [6] applied an attention-enhanced DenseNet
model to ovarian cancer MRI scans, and Makrariya et
al. [7] studied hormone-linked thermal changes.
Recent IEEE work also covers wearable ovulation
prediction, blood-sample PCOS screening, infertility
prediction, follicle detection, and related image-
based and hormonal models [8]-[20]. Most of this
work tackles one piece at a time, prediction accuracy,
wearable sensing, ultrasound diagnosis, or hormonal
modeling, rather than all of it together. Few systems
combine cycle awareness, symptom logging,
privacy-aware storage, chatbot guidance, and TENS
pain relief. That's the gap this project tries to close.
3. Problem Statement

Most people don’t keep an organized, ongoing record
of period dates, ovulation symptoms, pain intensity,
mood, eating habits, sleep, and clinical concerns.
Once that data is missing or scattered across memory
and random notes, it’s hard to know fertile days, spot
irregular cycle patterns, or notice symptoms that keep
recurring. That gap can also delay someone from
recognizing a real problem and seeking medical
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advice when symptoms get serious. This project sets
out to build something simple, affordable, and secure:
an ovulation-tracking platform that also handles
menstrual pain relief. It needs registration and login,
a straightforward way to collect cycle and clinical
details, low- and high-chance fertility date
calculations, pain and mood logging during periods,
lifestyle tips, chatbot guidance, and control over a
smart TENS module for safe pain-relief sessions.

4. Objectives

e Build a mobile app that records period date,
cycle regularity, pain score, mood changes,
food habits, and clinical health details.

e Calculate the likely ovulation date and fertile
window from a user's own cycle inputs, and
show it through a calendar.

e Design a compact smart TENS unit that talks
to the app over Bluetooth Low Energy and
runs controlled pain-relief sessions.

e Securely store cycle history, symptom
records, and TENS session details so they're
useful for long-term tracking.

e Offer personalized health tips and chatbot
support to build better menstrual awareness
and steadier cycle management.

5. Proposed System

There are basically two parts to our system, the
mobile app and the wearable TENS hardware. The
app side is where the user does everything. They
register, login, and then fill out a health
questionnaire, this asks for things like last menstrual
period date, average cycle length, how regular the
cycle is, pain level, mood, food habits, and if they've
had any menstrual or ovarian health problems before.
Once this is filled, the app uses these answers to
estimate ovulation and mark the fertility dates on a
calendar. On the hardware side, the TENS unit has a
BLE enabled microcontroller, a pulse generation
circuit, current control for safety, a power source, and
electrode pads. From the app itself, the user picks a
safe intensity, pulse mode and how long the session
should run, and this gets sent to the microcontroller
which actually drives the output circuit. Once the
session is done, the app saves the date, duration, the
settings that were used, and how the user felt
afterward. This way there is a record of past sessions
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to look back at. We also built in a tips module that
checks this logged data and gives out basic
suggestions, drink enough water, eat balanced meals,
sleep properly, get some exercise, and if symptoms
keep being abnormal, it tells the user to go see a
doctor Shown in Figure 1.

Proposed Flow Control Tracking and Smart TENS System

Login! Hycle SympturIlA.‘ Prediction +]

Registratio d Clinical Dat: Calendar View

Low / High
Fertility Chances

| Health Tips + BLE |

Chatbot | Control
Store

TENS Unit +

Electrode Pads

Figure 1 Architecture of the proposed ovulatory
phase tracking and smart TENS control system

~
Pain + M d
Logging

6. Methodology
6.1.User Data Collection
Once an account exists, users enter their cycle details:
last menstrual period, cycle length, regularity, and
expected period info. The app also asks about
symptoms, pain level, cramps, mood, flow pattern,
food habits, sleep quality, and any clinical concerns.
All of this builds the profile the system uses to
estimate ovulation and generate health tips.
6.2.0vulatory Phase Estimation
The first version runs on a personalized calendar-
based calculation. Taking CL as average cycle length
and LMP as last menstrual period date, the estimated
ovulation day works out to:

Ovulation Date = LMP + (CL - 14)

Fertile Window = Ovulation Date - 5 days to
Ovulation Date

+ 1 day

That fertile window shows up as higher-chance days,
with everything else marked lower-chance. If a user
reports irregular cycles, the system dials back its
confidence in the prediction and pushes them to keep
logging cycles and talk to a doctor if the irregularity
doesn't settle down.
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6.3.Pain, Mood, and L.ifestyle Logging
While the period is active, the app prompts users to
log pain level, cramps, tiredness, mood swings,
eating pattern, and general comfort. These entries roll
up into simple trend summaries. A run of high pain
entries, for instance, can trigger a suggestion to see a
doctor, and it can also be cross-checked against past
TENS session feedback.

6.4.TENS Control and Session Tracking
The app talks to the TENS unit over Bluetooth Low
Energy, and users only ever choose from predefined
safe options for intensity, pulse pattern, and duration.
Those values go to the microcontroller, which drives
the TENS circuit accordingly. When the session ends,
the app records the date, duration, intensity used, and
how much relief the user reported.

6.5.Privacy and Security

Because menstrual and clinical data is sensitive, the
design treats privacy as a first-class concern. Only the
data actually needed for predictions and suggestions
gets used, and everything else stays stored securely.
Following the direction set by the parent paper [1], a
later version could bring in federated learning, letting
the model improve without raw personal health data
ever leaving the device for a central server.

7. Algorithm Design

The working steps of our app can be explained like
this:

o First the user opens the app and logs in so the
system can verify them.

e Then the period date, cycle length, regularity,
symptoms, mood, pain level, food habits and
clinical inputs are logged.

e The app works out the average cycle length
using past logs, or if not available, it just uses
the latest value the user entered.

e The probable ovulation date is calculated as
LMP + (cycle length - 14).

e From this, the fertile window is built, starting
five days before ovulation and ending one day
after.

e The calendar then shows labels for low,
medium and high chance days.

e During the period phase, the app collects the
pain score and mood info as well.

o If the user wants pain relief, the app connects
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to the TENS device and starts a controlled
session.

e All of this, cycle history, symptom details and
TENS feedback, is saved securely.

e Finally, health tips and chatbot responses are
generated based on whatever the user has
entered.

8. Implementation Requirements

8.1.Hardware Requirements

On the hardware side, the build needs an ESP32 or
another BLE-capable microcontroller, Bluetooth
Low Energy support, a TENS pulse-output circuit,
current-limiting safety circuitry, electrode pads, and
a rechargeable Li-ion battery. It needs to stay small,
energy-efficient, and comfortable enough to actually
wear.

8.2.Software Requirements

The app itself can be built in Android Studio with
Java or Kaotlin, or with a cross-platform framework
like Flutter or React Native. The embedded firmware
would run on Arduino IDE or a comparable
microcontroller environment. For storage, user
profiles, cycle logs, symptom history, and session
data can sit in Firebase, MySQL, or an encrypted
local database, depending on what fits the
deployment.

8.3.Main Application Modules

e User registration and login

Health questionnaire with clinical data entry
Ovulation prediction and calendar display
Pain, cramps, and mood tracking

BLE-based TENS control

Healthy tips and chatbot assistance

Session history and report viewing

9. Expected Results and Discussion

The final goal of this project is to have a working
prototype that handles both menstrual awareness and
pain management together. The user should be able
to enter their cycle details, see the predicted ovulation
dates, easily tell apart low and high chance fertility
days, track their pain and mood, and get tips that feel
personalized instead of just generic advice. Also the
TENS module should let the user run controlled
sessions from the app itself and keep a record of how
the previous sessions went and how much relief they
gave. If we compare this with a normal calendar app,
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our system takes in a lot more user specific details
and gives broader support through symptom tracking,
clinical inputs, chatbot help and pain relief control.
And if we compare it with the parent research paper
[1], our implementation is a lot simpler because we
did not use radar, LIDAR, PPG sensors or a full
federated learning setup like they did. But we still
kept the privacy first idea from that paper, and later
on this can be expanded further with sensor based
prediction models. There are some limitations too
which we want to be honest about. The calendar
based ovulation estimate is not something that can be
taken as a medical diagnosis, especially for people
with irregular cycles. The TENS device needs to be
used only within safe intensity levels and the
instructions for it should be clear to the user. Also our
app is only meant to be a support tool, not a
replacement for actual medical advice, so if someone
has severe pain, irregular bleeding, signs of PCOS or
any other ovarian health concern, they should still go
and consult a qualified doctor.

Conclusion

This paper has laid out Flow Control, a privacy-
centric  Android-based system for owvulation
prediction, symptom analysis, and personalized cycle
feedback. It brings together calendar-based cycle
math, a fertility calendar view, physical symptom,
vital and mood logging, phase-specific health tips, a
conversational chatbot, and secure local storage. By
design, it's offline-first, which keeps menstrual
tracking private, and it turns the underlying cycle-
tracking math into something people can actually use
on their phone. The hoped-for payoff is better cycle
awareness, more reliable symptom logging, and
private self-care without any risk of cloud-side data
exposure.

Future Scope

In future, this project can be extended further by
adding contactless physiological sensing, wearable
temperature monitoring, federated learning, a
multilingual chatbot, an option to book doctor
consultations, and integration with properly approved
medical datasets. We also think it would be good to
add confidence scores for irregular cycles and
generate detailed reports that users can carry with
them when they go for a clinical consultation. These
are things we could not fit into this version but would

4687


https://irjaeh.com/
https://doi.org/10.47392/IRJAEH.2026.0615

IRJAEH

like to add later. [8].
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