( ENGINEERING CASE STUDY - MOBILE APP JOURNEY

Find That Cricket: From Concept to App
Store Success

PROJECT CASE STUDY
FindThatCricket Mobile App

How XenelSoft Technologies designed, engineered, debugged, and launched an innovative bioacoustic mobile
app that helps homeowners and pest control technicians locate hidden crickets in real time.

THE PROJECT & CLIENT

Find That Cricket Inc.

Play Store

L]
Live
STORE STATUS
iOS & Android Published

WHAT WE BUILT

Real-Time Radar App
Created a mobile app that listens
through phone microphones and
visually points an arrow directly to
the hidden insect.

production launch results.

Solution: Cross-Platform Mobile Application (iOS & Android)
Production Status: Live Worldwide on Apple App Store & Google

99.8%

STABILITY RATE
Crash-free sessions

CHALLENGES SOLVED

Echoes & Freezes

Overcame Android ANR freezes,
drywall wall reflections, and Apple
StoreKit Sandbox review rejections.

Executive Summary of the Case Study
This case study documents the complete journey of building Find That Cricket: understanding why crickets are impossible for
humans to find, our engineering strategy, the real obstacles we encountered during development, how our team solved them, and the
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<12ms

AUDIO SPEED
Zero lag on Ul thread

DEVELOPMENT PARTNER

XenelSoft Technologies

Scope: Full-Stack Mobile Development - Audio
Processing Architecture - Sensor Fusion - UlI/UX
Design - In-App Payments & Cloud Backend

Dual-Rail

MONETIZATION
StoreKit 2 + Stripe Live

BUSINESS OUTCOME
Self-Sustaining Utility
Delivered a dual-rail token economy
enabling free ad-supported
emergency scans and professional
paid subscriptions.

XenelSoft Technologies



THE PROBLEM & VISION

e= THE REAL-WORLD PROBLEM

The Client's Vision & The Cricket Dilemma

The client approached XenelSoft with a common, infuriating problem: a cricket trapped inside a home keeps homeowners
awake all night, but is virtually impossible to locate by ear.
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1. Why Human Ears Fail

Crickets chirp at high frequencies (4.0 to 6.0 kHz). Because
the sound wavelength (~6.8 cm) is smaller than a human
head, human ears cannot calculate front-vs-back direction.
To a homeowner, the insect sounds like it is everywhere in the
room simultaneously.

w

3. The Defensive Cricket Freeze

When a frustrated person starts searching, footstep
vibrations travel through floorboards to the cricket's sensors.
The insect immediately goes completely silent for 5 to 15
minutes, making visual discovery nearly impossible.

=

2. Sound Bouncing Off Walls

In modern homes with drywall, hardwood, and tiles, high-
pitched chirps bounce off opposite walls with almost zero
loss in volume. The human ear picks up the reflected bounce
just as loudly as the direct sound, creating false phantom
locations.

¢

4. The Client's Brief to XenelSoft

Build a simple, reliable mobile app that can 'listen' through
the smartphone's microphone, mathematically ignore wall
echoes, actively provoke silent crickets with simulated calls,
and visually guide users straight to the insect.

. What Success Looked Like for the Project

The app needed to work reliably in noisy family homes as well as silent bedrooms, run smoothly on both low-cost Android phones
and high-end iPhones, and pass Apple's strict review guidelines on the first submission.

THE CHALLENGE WHY TRADITIONAL METHODS
FACED FAIL

WHAT XENELSOFT

ENGINEERED USER BENEFIT

Pinpointing Chirp
Direction

Human hearing suffers 180° front-
to-back confusion

Real-time spectral analysis +
compass vector fusion

A glowing needle pointing
straight to the target

Wall Reflections & Bounces sound louder than direct Signal-weighted circular clustering Filters out wall bounces; locks

Echoes line of sight algorithms onto direct sound

Silent Hidden Crickets freeze when footsteps Calibrated female mating call lure Tricks the silent cricket into
Crickets approach playback answering back

GOAL 1 GOAL 2 GOAL 3

Pro Utility
Inspection audit logs for pest control

Universal Access
Free emergency scans for homeowners

High Accuracy
Pinpoint within 1 foot of hiding spot
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@ Q WHAT WE BUILT

== PRODUCT DESIGN & ARCHITECTURE

The Solution: How Find That Cricket Works

XenelSoft engineered an elegant, 3-step user experience that turns complex bioacoustic physics and sensor algorithms into
an intuitive radar scanner that anyone can use in seconds.

FEATURE 1 FEATURE 2 FEATURE 3
Live Frequency Listening Animated Radar Tracking The Insect Lure Call

The app streams audio through the A custom-painted 360° radar screen If the cricket is hiding silently, users
phone mic at 44.1 kHz, filtering sweeps smoothly. The moment a chirp press the 'Lure' button. The app plays
specifically for the narrow 4-6 kHz occurs, the app calculates its bearing a calibrated female cricket calling
cricket frequency while discarding and points a bright glowing needle song through the speaker to provoke
talking, TV, and traffic noise. directly at the source. the male into answering.

al =

FEATURE 4 FEATURE 5

Real-Time Decibel & Confidence Meter Pest Inspection History & GPS Logs

Users see a reactive audio waveform and confidence For commercial pest control technicians, the app logs every
percentage (e.g. 94% Confidence). The app dynamically confirmed detection with the physical street address
measures the room's noise floor so it works in both dead- (reverse-geocoded), time, frequency, and intensity for

silent bedrooms and active kitchens. customer reports.

gfss WORKFLOW WHAT THE USER SEES | DOES WHAT XENELSOFT'S ENGINE DOES UNDER THE HOOD

Listens for 1.5 seconds to establish the room's ambient noise

Step 1: Calibration Opens app, taps 'Start Search baseline

Step 2: Triangulation Walks slowly, pointing the phone Fuses microphone spikes with compass azimuth; discards wall
echoes

. , . . . o

Step 3: Pinpoint Lock Follows the glowing green needle Neec.ile locks onto the cricket's physical location with >85%
confidence

Step 4: Lurin Taps 'Play Call' if cricket goes

p‘ 9 p Y ¢ Emits mating song while muting mic input to prevent self-detection
(Optional) quiet

Clean Architecture Under the Hood

Built using Flutter with reactive GetX state architecture. The Ul remains completely decoupled from the audio engine, hardware
sensors, and cloud APIs. This separation of concerns made it possible to optimize the audio engine without breaking the user

interface.
FRAMEWORK CROSS-PLATFORM CLOUD BACKEND
Flutter 3.x + GetX Single Codebase Node.js + MongoDB
Reactive state management Shared logic across iOS & Android Secure session & payment APIs
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@ ‘)\(’_s\ ROADBLOCK & FIX #1

== ENGINEERING HURDLE 1: PERFORMANCE

The Challenge: App Freezing on Android Phones

During early testing on mid-range Android devices, our initial audio detection loop caused severe Ul stutter and device
freeze dialogs. Here is how our team diagnosed and resolved the issue.
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THE ROADBLOCK THE SECONDARY PROBLEM
Main Thread Choking & ANRs Severe Battery Drain & Heat
Our initial prototype processed audio buffers on the main Because the prototype polled the microphone and sensor
Dart Ul thread every 100 milliseconds. Performing continuous hardware non-stop, phones became noticeably warm after
2048-sample math calculations monopolized the CPU, just 5 minutes of searching. The client rightly noted that
causing screen frame rates to drop from 60 FPS down to 15 users would immediately uninstall an app that drains 20%
FPS. On budget Android devices, the system threw "App Not battery in a few minutes.
Responding" (ANR) errors.

\ \

X How XenelSoft Fixed It: The 3-Step Concurrency Strategy

Our team re-architected the audio pipeline around background worker threads and smart hardware throttling to ensure 100%
smooth Ul performance without sacrificing detection accuracy.

STEP 1 STEP 2 STEP 3
Dart Background Isolates Smart 250ms Throttling 90s Sleep Watchdog
We moved all raw audio buffer reading Natural cricket chirps last 150— If no sound occurs for 90 seconds,
and Fourier analysis into a dedicated 400ms. By throttling the sampling the engine automatically enters a low-
background Dart Worker Isolate, loop from 100ms to 250ms, we power standby mode, waking up
freeing the Ul thread completely to reduced CPU usage by 68% while still instantly only when an audio threshold
render animations. catching 100% of cricket chirps. is breached.
PERFORMANCE BEFORE FIX (INITIAL AFTER XENELSOFT
METRIC PROTOTYPE) OPTIMIZATION REAEWORLDIRES UL
Ul Frame Rate 15 - 25 FPS (Chunky lag) Locked 60 /120 FPS Butter-smooth radar needle sweep
e L. . Device stays cool; no thermal
CPU Utilization 82% active load 14% average load .
throttling
. X . Users can search their entire house
Battery Consumption 18% per 15 minutes 2.1% per 15 minutes
comfortably
Android ANR Rate 12.4% on budget devices 0.00% across all devices Zero system freeze dialogs
ISOLATE SPEED MEMORY FOOTPRINT Ul RESPONSIVENESS
11.4ms Average 48.6 MB Peak Zero Frame Drops
Lightning-fast background worker Periodic buffer truncation Verified on Android & iOS ProMotion
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@ “\)(I_s\ ROADBLOCK & FIX #2

== ENGINEERING HURDLE 2: PHYSICS

The Challenge: Echoes Bouncing Off Bedroom Walls

When we tested the app inside real bedrooms with drywall, hardwood floors, and glass windows, sound reflections caused
the compass needle to jump erratically between opposite walls.

( (
&
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THE ROADBLOCK THE MATH BUG
Multipath Sound Bounce The 0° [ 360° Compass Singularity
High-frequency chirps bounce off hard room surfaces. The Standard math averages fail when averaging angles across
microphone was picking up the reflection off the bedroom North. If two chirps arrived from 355° and 5°, standard
wall almost as loudly as the direct sound from under the bed. arithmetic averaged them to (355+5)/2 = 180°—pointing
The compass needle swung wildly by up to 140°, pointing in directly South instead of North! This caused confusing 180°
opposite directions within seconds. false needle flips.

\ \

X How XenelSoft Fixed It: Circular Centroid Clustering & Echo Pruning

We solved both acoustic reflections and the compass singularity through a smart mathematical model that separates real chirps
from phantom wall bounces.

SOLUTION 1 SOLUTION 2 SOLUTION 3
Trigonometric Centroid Signal-Weighted Pull 6-Second Echo Pruning
Instead of averaging raw degrees, we Direct line-of-sight sound waves carry The app groups samples within a 35°
convert every heading into vector more energy than wall reflections. window. Wall bounces that fail to
trigonometric components weighted Louder chirps pull the direction vector produce at least 6 consistent frames
by signal power. North (355° and 5°) with greater weight, naturally within 6 seconds are recognized as
now resolves smoothly without 180° overpowering faint echoes. transient reflections and deleted.
flips.

RAW UNFILTERED COMPASS XENELSOFT CIRCULAR
ACOUSTIC SCENARIO READING CENTROID FILTER RESULT IN APP
Direct Sound + Drywall Swings 140° between bed and Weights direct sound energy; Stable arrow locked onto
Echo wall ignores reflection the bed
Chirps Across North . o . Vector trigonometry resolves across Arrow stays rock-solid
(355° & 5°) Spins 180° to point South 0° boundary pointing North
User.Hand Tremors While Needle jitters by +25° Low.—pass damping filter smooths Ca.Im, confident needle
Walking motion guidance
HOMING ACCURACY ECHO REJECTION HYSTERESIS LOCK
+8° In Field Tests 94.2% Rejection 45% Threshold
Empirically validated in bedrooms Specular wall bounces eliminated Prevents needle flickering
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@ ‘)\(’_s\ ROADBLOCK & FIX #3

== ENGINEERING HURDLE 3: AUDIO HARDWARE

The Challenge: The App Hearing Its Own Sound

To provoke silent crickets, the app plays high-fidelity female cricket mating tracks. However, the smartphone microphone
immediately detected its own speaker output, creating a feedback loop.

( (
THE ROADBLOCK THE 10S SYSTEM CONFLICT
Speaker-Mic Feedback Loop OS Audio Session Conflicts
When the user tapped 'Play Call', the phone speaker played a On iOS devices, trying to play audio while the microphone
real female cricket chirp. The phone's own microphone recorder was active caused native iOS audio conflict errors
instantly picked up the audio and triggered a false 100% (Audio Session Lock). The operating system terminated the
confidence detection! The app was effectively localizing its microphone stream to allow speaker playback, breaking the
own speaker. search session.

\ \

X How XenelSoft Fixed It: The Acoustic Decay Mute Guard

We engineered a hardware-level mutual exclusion lock combined with an acoustic decay buffer that guarantees the app never
reacts to its own audio emissions.

FIX 1 FIX 2 FIX 3

Mutual Exclusion Lock 300ms Echo Decay Delay iOS Audio Ducking

When the lure begins playing, the Even after the speaker stops, sound We configured native iOS audio
engine activates an internal mutual reverberates in a room for up to sessions with simultaneous Play-and-
exclusion lock. The audio detection 200ms. We added an automatic Record ducking, allowing continuous
pipeline completely ignores all 300ms cooldown delay before re- mic recording and intermittent
microphone input for the duration of enabling microphone listening to clear speaker audio to coexist smoothly.
playback. room reverb.

ENGINE STATE MICROPHONE STATUS SPEAKER STATUS SAFETY GUARD MECHANISM

SEARCHING Active listening @ 44.1 kHz Muted Dynamic noise floor profiling active

LURING Mic data discarded in memory Playing female call Mutual exclusion lock blocks all false spikes
DECAY COOLDOWN Mic data discarded in memory Playback finished 300ms delay flushes room reverberation tails
RESUMED Active listening resumed Muted Ready to capture the live cricket's reply
FALSE TRIGGERS 10S STABILITY REBOUND RESPONSE

0.00% Measured Zero Session Drops 300ms Recovery

Tested over 1,200 playback cycles Audio ducking handles interruption Instantly catches cricket reply
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USER EXPERIENCE

== HUMAN-CENTERED UI/UX DESIGN

Designing for Midnight in Dark Bedrooms

Crickets don't chirp during the day; over 85% of cricket hunts happen in pitch-black bedrooms between 11:00 PM and 4:00
AM. A standard bright screen blinds the user and ruins the experience.

A
DESIGN DECISION 1

Pure OLED Dark Theme

Engineered on a deep true-black
OLED substrate. This avoids pupil
constriction, prevents night blindness,
and maximizes battery life on OLED
smartphone displays.

DESIGN DECISION 2
High-Contrast Neon Radar
Radar dials use high-visibility Electric
Gold and Cyber Green with a certified
14.2:1 AAA contrast ratio—effortlessly
readable in a pitch-dark room without
squinting.

@

DESIGN DECISION 3

Haptic Pulse Feedback

When looking inside a dark closet or
under a bed, users can't always stare
at the screen. We added gentle haptic
vibration taps that pulse faster as the
phone points closer to the cricket.

B ) v
DESIGN DECISION 6

'Chirp Slayer' Gamification
To bring levity and delight to an
otherwise stressful situation, an

DESIGN DECISION 5
3-Tier Sensitivity Toggles
Simple 'Low', '"Medium', and 'High'

DESIGN DECISION 4
Responsive Multi-Screen Fit

Using responsive vector screen-
adaptation engines, all radar dials and sensitivity presets allow non-technical
animated marquee card spotlights the
user as 'Your Professional Chirp
Slayer', with celebratory animations

on catch.

homeowners to adjust the app for
quiet rural bedrooms or noisy city
apartments with one tap.

buttons dynamically adapt their
proportions—from a 4.7" iPhone SE all
the way to a 6.8" Samsung Galaxy
S24 Ultra.

Ul COMPONENT DESIGN TOKEN CONTRAST RATIO ERGONOMIC PURPOSE IN DARK ROOMS

Radar Reticle Cyber Green Neon 14.2: 1. (AAA High visibility without dazzling user in zero-lux bedrooms
Accessible)

Hea.dlng Electric Gold Neon 12.8: 1. (AAA Direct directional pinpointing against deep dark

Indicator Accessible) background

Short Vibration Tactile Sensory

Pulses Feedback Allows searching under beds without looking at the screen

Haptic Motor

USER DELIGHT

Playful Gamification
Turns pest stress into fun satisfaction

ANIMATION SMOOTHNESS
60/120 FPS Locked

Shortest-path angle interpolation

USER ACCESSIBILITY

AAA Standard
Exceeds WCAG 2.1 compliance
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== COMMERCIAL ARCHITECTURE & COMPLIANCE

The 'Chirp' Economy & App Store Rules

The client needed a business model that was fair to a homeowner with a one-time cricket emergency, but could monetize
professional pest controllers who use the app daily.

P

THE BUSINESS MODEL

Tokenized 'Chirp' System
Every detection scan costs 1 Chirp
Token. New users receive starter
chirps upon signup. Casual users can
buy small consumable packs; pest
professionals can buy high-volume
bulk bundles.

@

10S RAIL

Apple StoreKit 2 JWS

To strictly comply with Apple
Guideline 3.1.1, iOS users purchase
tokens exclusively via Apple In-App
Purchases (5-pack and 10-pack
tokens) with cryptographic JWS
server validation.

MONETIZATION
RAIL

Apple In-App
Purchase

Android residential & pro

Stripe Checkout
users

AdMob Rewarded

Video residential users

STORE REVIEW

First-Pass Approval
Zero rejections on store compliance
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TARGET AUDIENCE

Zero-cost emergency

ca
FREE USER SAFETY NET

Rewarded Video Ads

Integrated Google AdMob rewarded
videos. A homeowner in an
emergency at 2:00 AM who doesn't
want to pay can watch a short 15-
second sponsor video to earn +1 free
chirp immediately.

==

ANDROID RAIL

Stripe Live Checkout

Android users purchase tokens via the
native Stripe PaymentSheet. Prices
update dynamically from Stripe's
backend without requiring app store
updates.

VERIFICATION ENGINE

Apple App Store Server APl V2
(JWS)

iOS residential & pro users

Stripe Ephemeral Webhook
Deduplication

Google Server-to-Server
Verification (SSV)

FINANCIAL SAFETY

100% Idempotent
Zero double-billing or lost purchases
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BUSINESS & MONETIZATION

©

CLOCK FRAUD PREVENTION
Tamper-Proof Timers

Users tried changing device clock
time to bypass daily ad limits. We
used network time protocol (NTP)
validation with server timestamps to
enforce rolling 24-hour caps
regardless of device settings.

~
-

SECURITY & ACID
Multi-Document Safety

Atomic MongoDB multi-document
transactions prevent double-crediting
race conditions between client-side
callbacks and async server webhooks,
ensuring 100% financial accuracy.

APP STORE COMPLIANCE
STATUS

100% Compliant (Guideline 3.1.1
approved)

Approved by Google Play Console

100% Compliant with AdMob In-
App policies

FRAUD PREVENTION

JWS Verified
Prevents jailbreak token counterfeiting

XenelSoft Technologies



== REAL DEBUGGING STORIES

Critical Roadblocks We Solved Before Launch

PRODUCTION WAR STORIES

A great case study is defined by the real challenges a team overcomes. Here are the most difficult production bugs our
engineering team diagnosed and conquered.

WAR STORY 1

Apple Review Sandbox 404

Issue: Apple Reviewers test In-App
Purchases using test Sandbox
credentials against production app
builds, causing our server to throw
HTTP 404 rejection errors.

Fix: Built an intelligent auto-fallback
that catches 404s and transparently
re-authenticates with Apple's
Sandbox verification server.

WAR STORY 4
Basement Offline Searches
Issue: Homeowners often track
crickets in deep basements with zero
cellular or Wi-Fi reception, causing
session logs and geocoding to crash.
Fix: Built an offline SQLite local
cache. The app saves GPS, audio
metrics, and timestamps locally and
flushes to MongoDB when internet
returns.

PRODUCTION MILESTONE
App Store Submission

Crash-Free Session Rate

Payment Success Rate

RELIABILITY

99.8% Crash-Free
14,000+ active device sessions
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TARGET OBJECTIVE

First-attempt review pass

> 99.0% stability

100% transaction integrity

WAR STORY 2
Stripe Customer ID Migration

Issue: Existing user accounts created
during staging had sandbox Stripe
customer IDs. When switching to live
production keys, checkout threw fatal
invalid customer ID errors.

Fix: Created a self-healing interceptor
in the payment pipeline that detects
stale customer records and
automatically provisions clean live
Stripe accounts.

WAR STORY 5
Backend Schema Desync
Issue: A backend schema update
returned a mismatched confidence
field name, causing data
deserialization failures in early builds.
Fix: Hardened the client data parser
to handle schema variations
gracefully, preventing null pointer
crashes across all current and legacy
app builds.

ACHIEVED RESULT
Approved on Build 12
99.8% Crash-Free

Zero billing disputes

STORE FEEDBACK

Approved & Live
Zero Guideline 3.1.1 rejections
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WAR STORY 3

iOS 17 Mic Startup Conflict

Issue: On iOS 17+, initiating
microphone recording before
hardware audio session setup
completed threw uncatchable native
system errors.

Fix: Implemented an asynchronous
barrier guaranteeing native audio
hardware confirmation before opening
audio recording buffers.

WAR STORY 6
Device Clock Tampering

Issue: Power users bypassed daily
AdMob limits by rolling their phone's
clock forward 24 hours to farm
unlimited free Chirp tokens.

Fix: Shifted time validation entirely to
the cloud server, using network time
protocol (NTP) to enforce strictly
authenticated daily limits.

VERIFICATION SOURCE
Apple App Store Connect
Firebase Crashlytics live telemetry

Stripe & Apple StoreKit live dashboards

SUPPORT TICKETS

< 0.1% Bug Reports
Proactive self-healing architecture
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RESULTS & IMPACT
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== PROJECT RESULTS & FUTURE VISION

The Outcome: Production Success & Beyond

Find That Cricket is proof of what happens when real physics, thoughtful mobile UX, and resilient full-stack engineering
come together. Here is where the project stands today.

100%

CLIENT APPROVAL
Delivered on budget

<12ms

AUDIO LATENCY
Background worker speed

Live 99.8%

PUBLISHED GLOBALLY CRASH-FREE RATE
iOS & Google Play 14k+ device sessions

- W =)

Future: Al Cricket Classifier

Training on-device TensorFlow Lite
models on insect bioacoustic banks to
automatically identify cricket species
(House vs. Field crickets) vs. false
chirps like smoke alarms.

Future: Multi-Phone
Triangulation

Enabling peer-to-peer BLE sync so
two family members in the same room
can pinpoint the insect using Time
Difference of Arrival (TDOA) for 3D
coordinate mapping.

Future: Augmented Reality
(AR)

Integrating Apple ARKit and Google
ARCore to project an interactive 3D
beacon over the physical room,
guiding the user's camera straight to
the hidden baseboard.

WHAT XENELSOFT

DELIVERED PRODUCTION STATUS

KEY DELIVERABLE CLIENT REQUIREMENT

Flutter 3.x with GetX reactive
architecture

Cross-Platform Mobile Unified experience on iOS & L .
. Live in production (v1.2.0)
App Android
Fourier transform + circular
vector clustering

Aco.ustlc Directional Pinpoint crickets despite wall S50 Felliiesian) aeEuEEy
Engine echoes
Dual payment rails & free ad StoreKit 2 JWS + Stripe + AdMob
units SSV

100% store compliant; zero
rejections

Monetization & Store
Approvals

99.8% crash-free across
14,000+ sessions

Dart worker isolates + self-
healing APIs

Reliability & Crash
Prevention

Stable experience without
ANRs or lag

Engineering Delivery & Partnership Sign-Off
Designed, developed, tested, and published by XenelSoft Technologies for FindThatCricket Inc. Successfully deployed
worldwide on the Apple App Store and Google Play Store.
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