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PROBLEM, IMPACT AND STAKEHOLDERS

Main Problems Faced by Impact/ Gravity of the Beneficiaries:

SMEs : Problem : - Bakery owners
..  Cafée owners
« SMEs use traditional POS  Financial losses increase. i )
« Small retail businesses
systems. * Product wastage becomes

Business managers

* No future demand prediction. higher. :
- :  Cashiers and staff
- Difficult to track profits and « Stock shortages affect sales.
: - « Customers

costs. « Poor business decisions
 Inventory wastage happens occur.

frequently. - Customer satisfaction
- No customer behavior analysis. decreases.

 No smart product Business growth becomes

recommendations. » slower. ,
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PP1 FEEDBACKS AND IMPROVEMENTS

PP1FEEDBACKS :
1. Strengthened research methodology
2.Expanded & validated datasets IMPROVEMENTS MADE:
3.Limited analytical capabilities in initial 1. Added defined methodologies and measurable
design. evaluation.
4.Added future-focused forecasting 2.Improved datasets, preprocessing and validation.
' . 3. Added model testing and quantitative performance
5. Compared multiple models atrics

6. Simplified SME user exP?"e“ce 4.Predicts future demand, trends and profit from
1. Improved recommendations historical POS data.

5. Compared models such as Prophet and Hybrid
» approaches.
6. Shows actionable predictions and alerts instead of
technical ML details.

1. Improved from rule-based logic toward data-driven
personalized recommendations.
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VIDEO DEMO
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RESEARCH GAP & OBJECTIVES

Research Gap: Main Objective:

« POS systems mainly focus on * To design and evaluate SmartCost, a hybrid Al-driven
transactions. POS and cost analytics system that uses historical

 Limited Al-based demand and profit business data to provide predictive insights and
forecasting. intelligent decision support for micro-SMEs.

 Customer behaviour is underutilised.

» Traditional systems provide limited Sub-Objectives:
business insights. - Develop four specialized Al/analytics components for

° No integrated platform for analytics demand, profitt customer behaviour, and
and POS. recommendations.

* Realtime recommendation features - Integrate the components into a unified POS and cost
are rarely available for SMEs. management architecture.

- Evaluate performance using appropriate datasets,
baseline comparisons, and quantitative metrics.
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PROPOSED SOLUTIONS & ARCHITECTURE

Proposed Solutions::

Develop SmartCost, an Al-driven
POS and cost analytics system.
Predict future product demand.
Forecast future profit and
business trends.

Analyze customer and sales
behavior.

Provide real-time business
insights and dashboards.
Improve decision-making using
data-driven analytics.

User Layer

Application Layer

Backend Layer

Data Layer

Al / Analytics
Layer

External Services

SmartCost Integrated Archltecture

Al-Driven POS and Cost Analytics System for Micro-SMEs

®N Business Owner e®p Manager — ©  Cashier @ o Customers
Manage & Monitor @@® nsights & Reports s~ | POS Operations @@% Orders & Receipts
® |
v v
Mobile POS Application Web Dashbourd
React Native (Analytics & Management)

Sales « Inventory « Billing « Customers ¢ Receipts
!

v

Next.js

Analytics « Reports ¢ Settings « User Management

v

Node.js REST API " .
= Expressjé i ‘ sN»:?fEat'?g Sgrvuce
- mail Service
Auth & Authorization « Business Logic « Data Validation « API Services
! !
v v
@»  MongoDB Atlas File Storage
s Database (Images, Receipts, Exports)
= Products « Sales « Customers ¢ Inventory

Costs « Users « Settings

v

[:) 1. Product Demand

B8

L T |
Prediction AT

Forecast future demand
using ML models

=== payment Gateway ﬁ Thermal Printer S
1"  (Receipt Printing)

Eﬂ (Online / Offline)

Cloud Storage / Local Storage

v v

Al & Analytics Service
Python (FastAPI)

4. Smart Order
+ Recommendation

3. Customer Behaviour
B & Sales Intelligence

A 2.Profit / Business
Performance Prediction

Predict future profit &
business trends

Analyze patterns & generate
actionable insights

Recommend products
during checkout

v

SMS / Email Backup & Cloud
&*» Gateway Services
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SYSTEM INTEGRATION & COMPLETION

Completion states::

Component

Status

Core POS System

100% Completed

Business Performance
Prediction System

100% Completed

Customer Behavior
Analysis & Sales Insights

100% Completed

Product Demand Prediction

100% Completed

Smart Order
Recommendation System

100% Completed

System Integration

100% Completed

Integrated SmartCost Workflow

From POS Transaction to Smart Business Decision 2

l

(

0 «

°N?o‘
=

e
=\

® it

POS Transaction
+ Add items

+ Checkout

* Payment

* Receipt

v

Sales / Cost Data
+ Sales details

* Product info

» Quantities

+ Costs & expenses

* Time & date

4

Database

+ Store data securely

* Organize & manage
+ Ensure data integrity
* Backup & recovery

v
Al Analysis

« Data processing

* Pattern recognition
+ Model execution

+ Deep analytics

¥

Demand Forecast

* Predict future product demand
+ Identify trends

+ Plan inventory accurately

4

Profit Forecast

+ Predict future profit

+ Analyze cost & sales trends

+ Estimate business performance

4

Customer Insights
* Buying patterns

« Top products

* Peak times

+ Customer value analysis

4

Recommendations

* Smart product recommendations
+ Cross-selling suggestions

+ Personalized offers

4

Business Decision
+ Better planning

« Stock optimization

« Cost control

+ Higher profit & growth

Sales are recorded
through the SmartCost
POS system.

All sales and cost
related data are
captured.

Data is stored and
managed in the
database.

Al/ML models analyze
historical data to
discover patterns.

Predict future demand
for each product.

Forecast future profit
and overall business
performance.

Generate insights about
customers and their
behaviors.

Provide intelligent product
recommendations during
checkout and beyond.

Data-driven decisions
lead to a smarter and
more profitable business.

(, SmartCost turns your business data into smart decisions. 5 li
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RESEARCH EVALUATION RESULTS AND NFRS,

Research Evaluation Results

-

N

7

@ Demand Prediction

QA /TESTING & SECURITY

Product Demand Forecasting
Models compared on test set (per product)

Model | MAE | RMSE | MAPE(%)
Naive (Baseline) 6.21 7.85 24.37
ARIMA 3.48 462 13.45
Prophet 271 3.44 10.21
LSTM 2.33 297 912
| Hybrid (Prophet +LSTM) | 1.98 = 2.43 | 7.41
Model Comparison (RMSE)

8.0
6.0 -
40 -
20 1
T -

Naive ARIMA Prophet LST™M Hybrid

Lower values indicate better performance.

Performance
* Average APl response: 142 ms

« Prediction response:
- Demand prediction: 1.28 sec

— Profit prediction: 1.35 sec

Test Environment
= Real data + Pilot shops

ﬁfi | @ Profit Prediction

il

Business Profit Forecasting
Models compared on test set (monthly)

Model MAE (LKR) | RMSE (LKR) | MAPE (%)
Linear Regression 12,845 16.732 15.62
Random Forest 9,214 11,987 11.28
XGBoost 7,562 9,814 8.97
LST™M 6,312 7,945 7.21
Hybid XGBoost +LSTM) 5,187 = 6,523  5.83
Model Comparison (RMSE)

20K
15K |
10K
5K 1

0l— g

Linear RF XGBoost LSTM Hybrid

Lower values indicate better performance.

[
\

Customer Behaviour & e ®
Sales Intelligence @

Behaviour Analysis Results
Evaluation on pattern discovery quality

Metric
Top Product Identification (Precision@10)

Peak Time Detection (F1 Score) 0.88
Customer Segmentation (Silhouette Score) 0.71
Pattern Discovery (Lift) 2.35
Overall Quality Score (Weighted) 0.87
Top Product Contribution

@ Product A 24%

B ProductB 18%

Product C 15%

Product D 12%

%" Others 31%

Insights generated from 12,450 transactions.

System Evaluation & Non-Functional Requirements

Reliability
+ Total test cases: 186
+ Passed: 171

* Pass percentage: 92.0%
» Uptime during testing: 99.6%

Testing Period
May 2024 - April 2025

-

—_—

Security

» Authentication (JWT based)
Authorization (Role based access)
Shop-level data isolation

Input validation & API validation
HTTPS encryption (SSL/TLS)

Models Evaluated
12+ (Across all components)

al

Score / Value
0.92

@ Recommendation

Smart Order Recommendation
Evaluation on test interactions

Precision@5

Recall@5 0.76
F1 Score@5 0.80
MAP@5 0.78
Coverage 0.65
Overall Accuracy (Weighted) 0.81

Precision@K Comparison

1.0 - 0.96 090 o
0.8 1 ' 0.77 071
06 |
04 |
0.2 J

o o

@1 @3 @5 @10 @20

s Usability
‘& * SME-friendly interface
« Simplified Al outputs & insights
» User testing/feedback: 4.6 /5
(From 28 users)

Users Involved
28+ Pilot Users

1)
ey
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0.84

(Y) Best-performing approaches selected based on quantitative evaluation across all research components

Proof folder:

* Power Bl reports.
» Excel sheets.
« Customer feedback.



COMMERCIALIZATION & BUSINESS POTENTIAL

stlankanimcraibyauct ascales: POS + Al analytics in one platform ‘ Initial / Setup Fee | PrOOf fol d er °
[ ]

bakeries and similar small businesses. i
Manage sales, costs and get Al insights LKR 2,990.00

i ingl lution. i i
Cafés . i OnESEREReH buskicn ‘ « Customer Agreements.

/NN

A\ 4

VALUE PROPOSITION

B

(includes onboarding & basic setup)
¢ Small cafés and
coffee shops

Better inventory planning
Al-driven demand prediction helps to Monthly Subscription |
plan stock accurately. m

LKR 3,999.00

Per business / shop \
(up to 3 users included)

=

Bakeries

s Srall hakanes and Future demand/profit insights

X

cake shops Predict future demand and profit for
smarter planning. . i !
gy Optional / Additional Services \
Other Small Data-di dedtii E « Additional user (beyond 3): LKR 500 / user / month
Businesses ¢ - a_ TOTLGeCISINS : « SMS (Marketing & Receipts): LKR 0.60 per SMS
 Retall shops: aalins Real-time dashboard.s and analy.tlcs « Thermal Printer Integration
ik sl nlwicro-sr\’/lEs empower better business decisions. * Priority Support & Training
\ { Intelligent recommendations ial:
e, Focus: Micro-SMEs with 1- 10 staff L 9 _ (s Tk LNSoy
,'.‘ o Al suggests the right products to sell =e 14-day grace period after due date.
(limited budget, need better management tools) more and increase profits. App access will be disabled after that.
0g0
‘ SCALABILITY "\ EVIDENCE (PILOT & MARKET VALIDATION)

@1 Pilot Implementation Key Feedback (Summary)
'. " /J = s pilot businesses (Cafés/Bakeries) 0 Al demand predictions helped

l m = ' l I Silliat petlods liMofith us reduce out-of-stock items.
* Daily active usage by owners & staff

o Profit insights are very valuable

Cloud-based Architecture Multi-business / Shop Support Subscription Model User Feadback (Pilot Results) for planning.
Built on scalable cloud Support multiple businesses Recurring subscription model @ Easy to use and saves time
infrastructure to ensure high (shops) under one platform ensures sustainable growth Overail Sitisfaction 46/5 compared to manual tracking.
availability, security and with isolated data and and continuous product Eaagof Ubs 45/5 @ Recommendations at POS
reliability. centralized management. improvements. Hoks i frverbary Pl 47/5 help increase sales.
Al Insights are Useful 46/5 ‘ User Type (Pilot)
Would Recommend to Others 45/5 28 B Cafés: 56% (15)
y / Ready to scale: Onboard more businesses, add more Al features, and ' ‘Users B Bakeries: 32% (9)
Y : 5 Total Responses: 28 Users
expand to new verticals in the future. @ Other: 12% (4)

(p Market Opportunity: Large number of micro-SMEs in Sri Lanka with limited digitalization. High potential for growth and long-term adoption.
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COMMERCIALIZATION & BUSINESS POTENTIAL

System installation on a site

Customer 01: Customer 02 Customer 03: Customer 04:
- Salon Zierra Veon - Boat Dynasty * Hilux Custom Lk * Juice N Joy

(e 183005870343

ZIERRA VEON

Zierra Veon

664 followers « 1 following
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LIVE DEMONSTRATION
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(5 SmartCost

Smarter Insights « Better Decisions

Thank You! ;

We appreciate your time, attention ¥
Wiy |
. A

V |

and support in exploring
our project.

Q Together, let’s build

smarter businesses.
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