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Royal Fresh is the fresh food technology brand of Royal BP Corporation. It is building an artificial
intelligence and machine learning powered decision and execution platform to make fresh food
operations more predictable, profitable, and less wasteful. Designed for grocery retailers,
convenience stores, restaurants, farmers, and agricultural partners, the platform transforms
uncertainty in demand, inventory, quality, and shelf life into practical guidance on what to buy,
prepare, move, mark down, and sell. Royal Fresh is grounded in the real-world operating
experience of Royal BP Corporation and its affiliated group companies, which own and operate 43
grocery stores, convenience stores, and restaurants.
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01 — THE PROBLEM WE ARE SOLVING

ROYAL FRESH

Fresh Food Is a Control Problem. We've Lived It.

THE PROBLEM

Biological decay, censored demand,
and inventory uncertainty destroy
margins daily.

Royal BP Corporation and its affiliated group
companies own and operate 43 grocery stores,
convenience stores, and restaurants. Every day,
across every location, the same problem repeats:
operators make high-stakes decisions about what
to buy, prepare, move, mark down, and sell —
without knowing the true state of their inventory,
the real shape of demand, or how much shelf life
remains.

This is not a data problem. It is a control problem.
Perishable commerce is fundamentally uncertain
— and traditional enterprise software was never
built for it.

Royal Fresh is our answer: an Al and machine
learning platform built from first-hand operating
experience to turn that uncertainty into
actionable, profitable decisions.

THE PLATFORM THIS DOCUMENT
A closed-loop Al system: observe, A deep dive into the technical
infer, forecast, optimize, execute. architecture, product design, and

commercial path.
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02 — THE COMPANY THESIS ROYAL FRESH

A Decision System for an Unobserved World

Fresh food commerce is a control problem disguised as an inventory problem. Operators repeatedly act
without knowing the true state of the system. Recorded inventory may differ from sellable inventory. Sales
may understate demand when an item was unavailable. A shipment marked received may be short or
delayed. A tray of prepared food may exist physically but have too little remaining life to be economically
useful. Traditional software stores exact-looking records; the real operating environment is probabilistic.

Noisy Inputs Censored Signals Decaying Value

Recorded ledger balances almost POS records show only what was Atray of prepared food exists
always differ from sellable shelf bought — missing latent demand physically, but its economic utility
inventory. The system believes when the shelf was empty. Training decays by the hour. Time converts
stock exists when the shelf is empty. on censored sales teaches models uncertainty into loss.

that demand dropped to zero.

THE CLOSED-LOOP FRAMEWORK

Observe Infer

O

Optimize Forecast

By formalizing this loop, Royal Fresh compounds value. We do not just aggregate silent data dumps; we
accumulate labeled decisions, human overrides, local operational context, and observed physical
consequences. Each accepted recommendation, override, count, stockout, waste event, and sale improves
the platform's ability to understand the fresh food system.
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03 — THE SYSTEMIC PROBLEM ROYAL FRESH

Waste is Created Upstream of the Trash Bin

Root Cause

Waste is born long before disposal — when demand is
misunderstood, inventory overstated, or production
scheduled against distorted POS signals. Disposal is

of the U.S. food supply goes completely unsold or the final symptom of an earlier decision.

uneaten. Independent 2026 food-system research The Cost of Inaction

estimates nearly one-third of the United States
food supply goes unsold or uneaten — valued at
roughly $380 billion. Retail alone generated
approximately 3.98 million tons of unsold food
valued at $26.9 billion. This is not an inevitable
retail reality — it is a systemic scheduling error. The Delicate Balance

A late supplier delivery does not merely delay — it
directly consumes remaining shelf life. An aggressive
order does not simply increase working capital; it may
create spoilage, markdowns, and handling labor.

Over-ordering drives markdowns, labor, and shrink;
under-ordering drives stockouts and customer
defection. Royal Fresh begins from prevention rather
than diversion.

HOW A PURCHASE ORDER DECAYS INTO WASTE

Purchase Order Overstock

Markdown Shrink / Waste

Our thesis: the most valuable physical intervention always happens before the purchase order is finalized,
the batch is prepared, or the markdown applied. Prevention is exponentially more valuable than post-
surplus diversion.
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04 — WHY LEGACY SYSTEMS BREAK ROYAL FRESH

Boxes are Deterministic; Biological Products are Not

Most ERP and inventory tools were built for non-perishable CPG — rigid items with stable barcodes, long shelf lives,
and predictable transactions. Fresh food violates every one of these structural assumptions. Produce may be sold
by weight and scanned under the wrong code. Prepared food consumes ingredients without a one-to-one retail
transaction. Meat changes form as it is cut. A product may be physically present yet no longer sellable. A unit
received today may age differently from an apparently identical unit received yesterday.

Form Mutations Invisible Consumption Variable Decay

Meat changes physical form Prepared food consumes raw Two adjacent cases of

and SKU identity as it is ingredients behind the line strawberries carry completely
custom-cut behind the with no 1:1 retail transaction. different remaining freshness
counter. A subprimal becomes Recipe consumption is invisible profiles depending on origin,
multiple retail cuts with to the ledger. transit, and handling history.
uncertain yields.

ERP LEDGER ASSUMPTIONS VS. BIOLOGICAL REALITY

Balance = Prior + Receipts - Sales Balance = a probability distribution of sellable units
A unit received is a unit sellable A unit received is actively decaying at a variable rate
Zero sales represents zero demand Zero sales represents a silent, ongoing stockout
Shelf life is a fixed item attribute Shelf life is a dynamic condition affected by handling,

temperature, and origin

Royal Fresh treats uncertainty as a feature of the domain, not a temporary data-cleaning issue. The platform is
designed to reason over imperfect records, quantify confidence, ask for human verification when the value of
information is high, and remain useful while data quality improves.
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05 — INITIAL CUSTOMER SEGMENTS ROYAL FRESH

One Platform, Three High-Decay Environments

Rather than building disjointed point solutions, Royal Fresh addresses the common physical problem
across three distinct commercial footprints. These segments share a technical core: a fresh food item
model, an inventory belief state, a demand distribution, a shelf-life estimate, a decision objective,

and a workflow for human review. The product expression changes by environment, but the learning
system remains coherent.

GROCERY RESTAURANT CONVENIENCE

Item-level POS and complex Fast-turn, high space-

Ingredient-level prep and

fresh displays across constraint, short freshness

batch production against guest
departments. Produce, meat,

seafood, bakery, deli — each

windows. A missed delivery or
wrong forecast can empty a

traffic. Restaurants waste food
before and after service

with different units, because purchasing, prep, and

high-velocity shelf within

constraints, and decay hours.

batch timing are managed

profiles. through separate processes.

ONE CORE FRESH FOOD MODEL — GROCERY - RESTAURANT - CONVENIENCE
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06 — WHAT WE ARE BUILDING

ROYAL FRESH

The Modular Operating Overlay

We do not ask enterprises to rip and replace their databases. Royal Fresh acts as an intelligent

execution overlay, quietly ingesting fragmented telemetry to deliver high-yield operational

instructions. The platform is organized around five product surfaces, each serving a different

operational need while sharing one underlying intelligence core.

ARCHITECTURAL OVERVIEW

What Royal Fresh Is

Replaces none of the systems enterprises
already trust. Itis a system of intelligence and
control that reads from established systems,
reasons over the resulting evidence, writes
decisions back into operational workflows, and
measures the consequences. The platform's
unit of value is an action — not a report.

What Royal Fresh Is Not

Not a wholesale replacement for ERP or POS.
Not a generic Al dashboard. Not a system that
claims certainty where none exists. Early pilots
must integrate lightly, coexist with current
workflows, and generate value before a
customer is asked to undertake a large
transformation.
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07 — PILOT OPERATING PRINCIPLES

ROYAL FRESH

Build Evidence Before Building Mythology

Royal Fresh is beginning its initial pilot phase as of Oct 2026. That stage creates an obligation to be precise about what has
been built, what is being tested, and what remains a roadmap hypothesis. We reject vanity metrics and ungrounded
software hype. Fresh food retail is a physical field; credibility is earned exclusively through measurable, physical outcomes.
The company should not borrow scale claims, customer results, or environmental impact from prior companies or

historical case studies.

Metric

Data Quality 10

User Trust

Decision Lift

Economic Outcome

Independent Validation

o
a1

10

THE SEQUENCE OF EVIDENCE

]
1=}

40

15 20 25 30 35 40 45
Impact Score

50

50

This bar chart illustrates the progressive sequence of evidence we prioritize, from foundational Data Quality to the ultimate
goal of Independent Validation. Each step builds credibility and demonstrates measurable impact.

Human-Supervised

Every recommendation is
supervised; we log each accept,
edit, rejection, and outcome.
When a recommendation is
wrong, the failure becomes
training data and product insight
rather than an exception to be
hidden.

Embracing Failure

A missed recommendation is
structured training data, not an
exception to hide. Credibility will
come from a sequence of
increasingly strong evidence:
workflow adoption, decision
accuracy, controlled pilot
outcomes, sustained
performance, and independent
validation.

Outcome Focus

We never substitute R? or
accuracy for bottom-line
economic improvement. A
forecast that improves mean
error but produces worse orders
is not a successful model.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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08 — THE CLOSED LOOP ROYAL FRESH

Ending the Era of Static Reports

Fresh food logistics moves too fast for passive dashboards and retroactive PDFs. Royal Fresh's
architecture begins with events rather than static reports. A sale occurs. A delivery arrives. A count is
entered. A batch is prepared. A vendor short-ships. A temperature excursion is recorded. A manager
overrides an order. Each event updates the platform's understanding of the world and may change
the next decision. The architecture operates continuously, converting streaming POS, receipt, and
waste telemetry into high-yield localized workflows.

EVENTS

Streaming Telemetry

Real-time POS sales - delivery check-ins - temperature alerts - vendor short-ships - manager overrides

BELIEFS
Inference Layer

Latent demand recovery - remaining shelf-life estimates - inventory belief state - supplier reliability

OPTIMIZATION
Decision Engine

Constrained action evaluation & optimization - newsvendor logic - model-predictive control

EXECUTION
Workflow Overlay

Prioritized mobile task lists at the store level - plain-language rationale - accept/edit/override

The learning loop closes when actual outcomes are compared with the belief and decision that
preceded them. A closed-loop system learns not only whether a forecast was accurate, but whether a
decision was useful.
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09 — DATA FOUNDATION

ROYAL FRESH

Data Quality Starts with Strict Contracts

Fresh food operations are fragmented across point-of-sale systems, ERP platforms, supplier portals,
spreadsheets, email, inventory tools, recipe systems, and manual counts. The first technical challenge is not
model selection. It is establishing dependable data contracts that define what each field means, when it
arrives, how units convert, what constitutes a correction, and how late or duplicate events are handled. The
platform should never hide a broken feed behind a confident recommendation.

o

POS Systems ERP Platforms Supplier Portals Recipe Systems
Real-time transaction Enterprise inventory Vendor quotes, fill Ingredient lists,
data from point-of- and procurement rates, and delivery yields, and batch
sale records data instructions

Sensor Data

Temperature, humidity, and condition signals

Manual Counts

Physical inventory audits and waste logs

ALL INPUTS FLOW THROUGH ONE STRICT DATA

CONTRACT

Entity Resolution

Every SKU, supplier code, and
menu name mapped to a
single canonical item identity

Unit Normalization

Cases, pounds, eaches, trays,
and recipe yields converted to
consistent dimensions

Audit Engine

Continuous freshness checks
— a broken feed is surfaced,
never hidden behind a
confident recommendation

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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10 — ONTOLOGY & KNOWLEDGE GRAPH

Modeling Food Relationships, Not Isolated SKUSs

Traditional ERP tables treat inventory as a flat list of independent rows. Our knowledge graph models the rich,
dynamic relationships that define food's biological and physical properties. A fresh food operating system cannot
model every item as an isolated SKU. Products substitute for one another, complement one another, share
ingredients, emerge from recipes, transform through cutting and preparation, and depend on common vendors,

regions, lanes, and storage conditions.

Risk Mitigation

A heatwave disrupting an artichoke supplier
instantly maps downstream risk across all menu
items, substitutes, and dependent departments.
The graph allows the system to answer questions
that flat tables handle poorly: which stores are
exposed to one vendor, which substitutes can
absorb demand after a shortage.

Vendor / Origin

Source and supplier details .
°P Substitute SKUs

Alternative items and
equivalents

FRESH ITEM

Core node with layered
attributes

Recipe Links

Usage in recipes and
formulations

THE MODEL LEARNS RELATIONSHIPS — NOT JUST ROWS IN A TABLE

Defensible Edge

boundaries permit.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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Capturing customer-specific operational
relationships builds a long-term moat, preparing
our systems for graph neural networks. The
ontology is a defensibility layer because it
captures domain structure and customer-specific
semantics. Cross-customer learning can improve
general models when privacy and contractual



11 — DEMAND FORECASTING

ROYAL FRESH

Estimating Distributions, Not Point Estimates

Most forecasting systems return a single number. In
fresh food, that number is structurally wrong.
Demand for perishables is bounded above by
available inventory — meaning stockouts silently
truncate the signal. Weather, day-of-week effects,
local events, and markdown timing all shift the
distribution's shape, not just its mean. A point
estimate collapses all of this into false precision.

[ Royal Fresh outputs a full conditional
distribution:

P(D =< x| store, SKU, t, context)
For each store-SKU-horizon triplet, the model estimates the full CDF
— not a mean, not a median. Operators receive a 50% core range for

daily ordering and a 95% tail interval for waste and stockout risk
planning.

Quantile Regression Heads

Multi-Task Global + Local

structure.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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T=0.50 - Median

The central estimate. Used as the baseline order quantity in low-
volatility, high-turnover SKUs.

—_—

T=0.25- 075 - IQR

The 50% confidence band. Drives safety stock calculations and
markdown trigger thresholds.

—_—

T=0.10 - 0.90 - Tail Range

The 80% interval. Used for tail-risk planning: extreme weather,
event spikes, supply disruptions.

The system never commits to a single number. Every decision downstream — ordering,
pricing, markdown — is conditioned on the full distributional output.

Multi-Horizon Joint Training

The model outputs simultaneous quantile estimates (t=0.1, A shared encoder feeds separate decoding heads for same-day,
0.25, 0.5, 0.75, 0.9) via pinball loss minimization — preserving next-day, and 7-day horizons. Gradients flow jointly, enforcing
the full shape of the distribution without assuming normality. temporal coherence across horizons.

Cold-Start via Knowledge Graph

A global backbone captures cross-store seasonality, holiday New SKUs with zero sales history are embedded using
lift, and promotional elasticity. Store- and category-level
embeddings modulate the output to reflect local demand

semantic product attributes and graph-proximity to analogous
items. The model infers a prior distribution without requiring a
burn-in period.
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12 — LATENT & CENSORED DEMAND ROYAL FRESH

Identifying the Invisible Customer

When a product runs out, sales drop to zero. But zero sales does not mean zero demand — it means the shelf was empty. Royal Fresh
treats this as a structural data problem and corrects for it before any model is trained.

This is the censored-demand problem: a standard model trained on point-of-sale history cannot tell stockouts from low demand. In
fresh food, where shelf life is short and under-ordering is costly, that failure is especially damaging. A salmon fillet that runs out at
4pm on Friday does not create a complaint — it creates silence, and silence looks like weak demand.

>{ What a Standard Model Sees v What Royal Fresh Recovers

Week Week

Week 1

e _ e _

Week 3 — Stockout Week 3 — Stockout

Week 1

Week 4 — Still Out Week 4 — Recovery
[} 5 10 15 0 5 10 15 20
Units Sold (POS Data) True Demand (Inferred)
The model trains on this history and concludes: demand fell. In Royal Fresh infers the unserved demand using stockout flags,
reality, the shelf was empty. The customer came, found nothing, substitution patterns, comparable stores, and related product
and left. signals — then corrects the training data.

The gap between the two charts is the difference between a model that under-orders and one that meets real demand. In a store
running 400 fresh SKUs, this distortion compounds daily. Royal Fresh corrects the training signal before it reaches the model.

How the Recovery Works

Substitution & Cancellation Fair Pilot Measurement

Signals The system must not be
Customer substitutions and rewarded for cutting waste

Stockout Detection Cross-Store Inference

Similar stores that did not
stock out provide a proxy.

The system flags periods
where inventory hit zero or

near-zero. Sales in those
windows are marked as
censored, not true demand.

Their sales help estimate
what the affected store
likely would have sold.

order cancellations add by causing stockouts.
evidence of latent demand Availability, sales, inferred
when the original item was demand, and waste are
unavailable. evaluated together.

Why This Is Harder Than It Sounds

The Signal Is Absent, Not Noisy Stockouts Are Not Always Flagged The Correction Must Not Overcorrect

Censored demand is missing data, not messy data. Inventory systems often fail to record true sell- Inferring latent demand requires restraint.

There is no record of the customer who saw an outs. Royal Fresh cross-validates POS velocity, Overestimating unserved demand increases waste,

empty shelf and left, so the system must infer inventory records, and receiving logs to catch so the recovery model is calibrated on held-out

them from indirect evidence. phantom inventory and unreported stockouts. periods and its confidence intervals are carried
forward.

Censored demand recovery is not a post-processing step — it is a prerequisite. Every forecast, every order recommendation, every
markdown trigger downstream depends on the integrity of the demand signal.

The result: forecasts reflect the true market, not the artifact of an empty shelf. This distinction is the difference between a model that
learns from reality and one that learns from failure.
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13 — CALIBRATED UNCERTAINTY

ROYAL FRESH

Aligned Confidence vs. Uncalibrated Hype

A 90% confidence interval has zero operational
value if the true outcome only lands inside it 50%
of the time. Modern neural nets are accurate on
average but dangerously overconfident on
exceptions. Royal Fresh is built around a simple
principle: if the system says it is 90% confident,
reality should fall inside that interval
approximately 90% of the time — no more, no less.

[ The Calibration Condition
PYET a)~a

For a stated confidence level a, the true
outcome Y should fall inside the predicted
interval [_a approximately a x 100% of the
time.

— Observed (Overconfident) = Perfect Calibration

Observed coverage lags far below expected — the model is overconfident.

> Uncalibrated

100

80

60

40

20

50% 100%
Expected Coverage

Empirical Calibration

Held-out calibration sets and reliability-curve
tracking keep probabilities honest. Calibration is
monitored by item velocity, store cluster, forecast
horizon, and decision class — not just overall
accuracy.

— Observed (Calibrated) ~ — Perfect Calibration

Actionable Sharpness

Calibration alone is not enough. Intervals must also
be sharp: as narrow as possible while retaining
correct coverage. The goal is honest precision, not
vague caution. We optimize for the narrowest
confidence windows that still maintain honest
coverage.

v Recalibrated

100

80

60

40

20

50% 100%
Expected Coverage

Observed coverage tracks the diagonal — the model is honest.

A 90% interval should contain reality approximately 90% of the time. The diagonal line is the target.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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14 — INVENTORY AS HIDDEN STATE

ROYAL FRESH

Moving Past the Ledger Illusion

Inventory record inaccuracy is the norm in retail. A recent field study covering roughly 24,000 SKUs and eleven
stores found that perishability, higher stock levels, and more frequent replenishment were associated with greater
record error — with only 35.3% of inventory records accurate. Negative inaccuracy, where the system overstated
physical inventory, affected 39.4% of records. Ledgers assume inventory is a static number; in reality it is a belief

distribution over multiple plausible physical states.

PHYSICAL-STATE PROBABILITY — CASES IN BACKROOM

Cases

12 cases

8 cases

4 cases

0 10 20 30
Probability

50 60 70

Note: The chart above illustrates probability distribution; in a real chart, "8 cases" would be highlighted, and values would be represented as

percentages.

Belief-State Inventory

Royal Fresh represents inventory as a belief distribution over
plausible states. The state can include units by age bucket,
sellable condition, location, and uncertainty. Receipts, sales,
counts, waste, production, transfers, and expected spoilage
update that belief. The system can reject or question an
implausible observation rather than blindly replacing one
wrong number with another.

Intelligent Auditing

Instead of forcing endless full counts, the platform calculates
the exact value of information — requesting a physical count
only when reducing uncertainty would change the ordering
decision. A count is requested only when reducing uncertainty
is likely to change the decision or prevent material risk. Human
attention becomes a sensing resource allocated according to
value of information.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
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15 — SHELF LIFE AND CONDITION ROYAL FRESH

Biological Condition as a First-Class Citizen

Volume without age is an incomplete metric. Ten cases of avocados with five days of life are not
economically equivalent to ten cases with one day remaining. Royal Fresh models age and condition
explicitly through survival analysis, hazard functions, supplier and handling history, temperature
exposure, quality checks, and item-specific deterioration patterns. Remaining life should influence
allocation, ordering, routing, production, and markdown decisions.

r—

Sophisticated
Earth

BATCH A — 5 DAYS BATCH B — 3 DAYS BATCH C — 1 DAY
FEFO Priority Markdown Repurpose

Route to the kitchen for
prepared-food use. Modeling

Send freshest stock to distant, Accelerate velocity on aging

slower-turning stores. First- retail displays. A batch with

expire-first-out logic is more decay via continuous survival

shorter life may need to be
useful than first-in-first-out
when biological condition

differs.

curves replaces blind FIFO
logistics with FEFO precision.

promoted or transferred to a
faster location.

Modeling decay via continuous survival curves (hazard functions) replaces blind FIFO logistics with
first-expire, first-out (FEFO) precision. For customers, the ultimate quality metric is post-sale life.
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16 — STORE ORDERING ROYAL FRESH

Streamlining the Daily Order
Decision

The daily order sheet is our primary operational wedge. If we cannot win a
store manager's trust in under thirty seconds, our advanced models will
never be executed. The store-ordering module turns demand, inventory
belief, shelf life, case pack, lead time, display requirements, service targets,
and operating constraints into a recommended order. The interface shows
the proposed quantity, the factors that matter, the confidence level, and
the consequences of ordering more or less.

ROYAL FRESH - DAILY ORDER STRUCTURED RISK, NOT
GUESSWORK

READEEEL HARAZ RS Bite-sized rationale — Every

recommendation is backed by

RECOMMENDED ORDER readable, plain-language
reasoning. An explanation

2 C such as 'order increased
ases because the item is
promoted, the display
doubled, and warehouse fill
Projected demand: 45-52 lbs has been reliable' is more

useful than a list of model
features.

Explicit trade-offs —

'Ordering 1 case increases

Probable safety stock: 1.2 cases

e stockout risk to 35%' — the
manager sees the cost of each
Override choice. The system should

distinguish high-confidence
routine items from items
affected by unusual demand,
uncertain inventory, or
delivery risk.

Override-first — Accept, edit,
or override — every action
becomes labeled training
data. The platform records
the employee's action at a
level more granular than
accepted or rejected. Material
changes, reason codes,
physical observations, and
comments are used for
learning.

ROYAL FRESH - TECHNOLOGY BRIEF 2026 17/35
PREPARED BY HARDIK UME SH CHOKSI



https://gamma.app/docs/screenshot
https://gamma.app/docs/screenshot
https://gamma.app/docs/screenshot

17 — RESTAURANT PREP PLANNING ROYAL FRESH

Translating Guest Demand into Prep Tasks

Restaurants face a double penalty: they waste raw ingredients through over-purchasing, and waste prepared items when
kitchen prep does not match immediate guest traffic. Royal Fresh's restaurant module is designed to forecast item and
menu demand, translate that demand through recipes into ingredient requirements, account for current inventory and
shelf life, and recommend what to purchase and prepare by daypart. The production problem is multi-stage. Ingredients
may support several menu items, yields may vary, and a batch prepared too early can lose quality even if it is eventually
sold.

m POS Guest-Traffic Forecasting
Predict demand from point-of-sale and traffic
patterns.
Knowledge-Graph Recipe «
Deconstruction
Break recipes into ingredient and task nodes.
Prep Suggestions

Recommend ingredient prep based on
forecasted demand.

Batch Scheduling

Plan batch sizes and timing to minimize

waste.
Prep Suggestions Batch Scheduling
Convert raw ingredients into yield-adjusted portions. The platform Optimize cooking frequency to protect taste and reduce waste. The
must represent recipes, substitutions, usable yield, minimum batch objective is to reduce surplus without slowing service or forcing
sizes, holding times, prep capacity, and service-level requirements. excessive last-minute production.

PREP TIMETABLE

6:00 AM — 11:30 AM — 4:00 PM

Morning Batch Lunch Batch Dinner Batch

ROYAL FRESH - TECHNOLOGY BRIEF 2026 18/35
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18 — CONVENIENCE OPERATIONS

ROYAL FRESH

Managing Thin Margins in Micro Spaces

Convenience retail sits at the intersection of high velocity, zero backroom storage, and extremely

short freshness windows. A single delay or wrong order instantly empties the display. Convenience

stores combine limited storage, rapid replenishment, ready-to-eat products, dairy, beverages, snacks,

and local traffic patterns. The operating risk is concentrated: a small backroom makes excess visible

quickly, while a missed delivery or wrong forecast can empty a high-velocity shelf within hours.

Prepared items add shelf-life and production constraints that traditional packaged-goods logic does

not capture.

DAYPART DEMAND

e Morning — sandwiches
e Afternoon — fresh fruit

e Evening — ready-meals

Royal Fresh's
convenience workflow is
designed around short
horizons, daypart
demand, compact
assortments, local
events, and rapid
exception management.

CONVENIENCE DECISION MATRIX

COMPACT
ASSORTMENT

Maximize margin within
tightly limited display
space on the shelf. The
platform can prioritize
high-velocity items,
suggest tighter order
cycles, identify aging
prepared food, and
coordinate purchasing
with limited display and
cold-storage capacity.

HIGH-TURN EXPIRY

Continuous shelf audits
driven by smart mobile
alerts. Where store-level
labor is thin, the
workflow must be
extremely simple and
mobile-first. Pilot success
depends on precise item
selection and operational
discipline.

Our specialized convenience overlay prioritizes high-velocity, high-risk items using rapid, intuitive

mobile interactions that respect the limited time of thin store teams.

ROYAL FRESH - TECHNOLOGY BRIEF 2026
PREPARED BY HARDIK UMESH CHOKSI

19/35



19 — GROCERY FRESH OPERATIONS ROYAL FRESH

Department Workflows on a Shared Core

Fresh departments are specialized worlds. A produce manager thinks in random-weight cases; a
meat buyer manages processing yields; a baker schedules against oven capacity. Grocery fresh
departments share perishability but differ operationally. Produce includes random weight,
variable quality, seasonal supply, and dynamic displays. Meat and seafood include
transformation yields and expensive shrink. Bakery and prepared food depend on recipes,
batch timing, and production capacity. Deli combines ingredients, substitutions, service
counters, and finished-product demand.

SHARED PRODUCE
PROBABILISTIC CORE Random-weight & bulk
Forecast - Belief - Optimize displays

MEAT & SEAFOOD BAKERY

Processing yield & margin Batch tracking & oven
optimization schedule

Our strategy: maintain a unified, shared intelligence core while delivering custom, department-
specific user interfaces. The produce manager should not be forced into a bakery interface, and
a meat buyer should not be asked to think in the same units as a packaged-goods
replenishment planner.

ROYAL FRESH - TECHNOLOGY BRIEF 2026 20/35
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20 — BUYING & SUPPLY COORDINATION ROYAL FRESH

Connect Sourcing to Real Shelf-Level Demand

The bullwhip effect is the primary driver of upstream commercial waste — procurement, distribution, and stores
each forecast independently, stacking silent safety buffers. Fresh food buying is often managed through emails,
spreadsheets, vendor calls, quality holds, weather alerts, and institutional memory. A buyer must compare price,
fill rate, lead time, quality, growing region, transit reliability, pack configuration, shelf life, and downstream
demand. One poor decision can create shortages or surplus across many locations.

> >

PROCUREMENT DISTRIBUTION CENTER RETAIL SHELF

e Raw supplier quotes e Inbound shipments e Real POSsales

e Transit lead-time risk e Holding capacity e True shelf-life

e Quality holds & weather e Aggregate demand signals e Latent demand recovery

alerts

Asingle unified demand signal from consumption to purchase contract replaces speculative buying with
synchronized execution. The long-term objective is one demand signal from the point of consumption through the
distribution or purchasing layer. That reduces bullwhip effects created when each level of the system forecasts
independently and adds its own safety buffer.
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21 — DECISION OPTIMIZATION ROYAL FRESH

Optimizing Business Value, Not Accuracy Alone

Our platform does not optimize for academic statistical errors like RMSE or MAE. We optimize for our partners'
bottom-line economic yield. Royal Fresh's decision layer evaluates feasible actions against an objective that
reflects the customer's economics. A store order may balance expected gross margin, shortage cost, waste,
handling labor, display standards, and service levels. A restaurant production plan may balance spoilage, service
speed, batch quality, labor, and menu availability.

OBJECTIVE FUNCTION

a A [Margin(a) - ShortageCost(a) - WasteCost(a) — LaborCost(a) ]

BALANCING COMPETING COSTS TO THE OPTIMAL ACTION

Cost Type

Gross Margin 1

Seresse _

Waste Cost ¥

Labor Cost ¥ 45

0 10 20 30 40 50 60 70 80 90

Impact

Operational Constraints — Bounded by delivery calendars, Transparent Economics — Managers see exactly how each
cold-storage capacity, and minimum pack sizes. Orders come choice affects expected waste and availability. The system
in cases, storage is finite, delivery calendars are fixed, batches should expose trade-offs: how a more conservative action
have minimum sizes, recipes consume multiple ingredients, changes stockout risk, how a larger order changes expected
and policies limit what may be automated. The platform waste, or how a different supplier changes service and
generates a recommendation that is feasible in the real freshness. Transparency is essential for trust and governance.
operation, not merely attractive in a mathematical model.
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22 — PREDICTIVE CONTROL ROADMAP ROYAL FRESH

Model-Predictive Control & Bounded RL

We treat fresh food inventory as a sequential decision problem — every order choice influences future inventory
age, waste, and stockout risk. Royal Fresh formalizes perishable inventory as a Markov decision process. The near-
term production approach favors model-predictive control and constrained optimization. At each decision point,
the platform samples plausible future trajectories, compares feasible actions over a limited horizon, selects the
first action, and recalculates when new data arrive. This receding-horizon approach keeps decisions grounded in
current reality rather than stale assumptions.

RECEDING-HORIZON DECISION LOOP

Observe State —n

Current inventory levels, age distribution,
demand signals, and supplier status are

ingested in real time. Simulate Paths

The platform projects multiple demand and
supply trajectories over a short planning

Select Optimal Action horizon using probabilistic models.

Feasible actions are evaluated against the
objective function; the highest-value action is
recommended.

n— Execute & Recalculate

The chosen action is executed. On the next
cycle, fresh data trigger a new optimization
pass.

Bounded Autonomy

We reject unconstrained end-

to-end Al autonomy. Model-
predictive control operates
within strict, deterministic
guardrails. No action is
automated without passing
counterfactual evaluation,
shadow-mode testing, and
human approval gates.

Horizon & Constraint
Awareness

The optimizer respects
delivery calendars, cold-
storage capacity, minimum
case-pack sizes, and service-
level commitments.
Recommendations are
always operationally feasible,
not just mathematically
attractive.

Offline RL as a Future
Layer

Reinforcement learning is
introduced only after MPC
has been validated in live
operations. Policies are first
tested in simulation, then in
shadow mode, before any
real-world automation is
permitted.

Continuous Learning
Loop

Every manager override,
reason code, and outcome is
fed back into the model. The
system improves with each
cycle, narrowing the gap
between predicted and
realized demand over time.
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23 — GRAPH NEURAL NETWORKS ROYAL FRESH

Propagating Intelligence Across the Network

Traditional models treat every item as an isolated time-series. Graph Neural Networks let our platform natively
learn from the dense relationships built into retail operations. A product is connected to substitutes, complements,
recipes, suppliers, regions, stores, promotions, and operational assets. A disruption at one node can change
demand and risk across many others. Flat models require those relationships to be handcrafted repeatedly; graph
models can learn representations through the network.

USE GNNs ONLY WHERE RELATIONSHIP STRUCTURE ADDS MEASURABLE SIGNAL

Supply Shock

Vendor

Cold-Start Predictions Disruption Propagation

Forecast demand for new items by mapping their A localized disruption propagates risk scores
physical and contextual relationships to existing through supplier, recipe, and store nodes —
products. New items lack history but possess instantly updating ordering logic. A heat event
relationships. A new product may share category, affecting one growing region could propagate
brand, pack, price, attributes, and substitutes with through vendor nodes to products and stores. A
existing items. A graph encoder can build an initial menu change could propagate through recipes to
representation from neighbors and transfer signal. ingredient demand. Royal Fresh will not use a GNN

simply because the technique is fashionable.
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24 — LONG-RANGE SEQUENCE MODELING ROYAL FRESH

Temporal Feature Modulation (FiLM)

Fresh food demand has long-range, multi-temporal dependencies. A holiday depends on the same calendar
period last year; a promotion alters purchasing weeks after it ends. Demand, quality, and inventory
trajectories often contain long-range dependencies. A supplier issue may create effects that persist through
several replenishment periods. Models with short receptive fields can miss those relationships. The 2019
paper 'Temporal FiLM: Capturing Long-Range Sequence Dependencies with Feature-Wise Modulation'
demonstrated a way to combine efficient convolutional sequence models with recurrent context.

LOCAL PATTERNS + LONG-RANGE CONTEXT

THE MODEL MUST KNOW WHICH PAST EVENTS STILL MATTER NOW

DAY -28 promo DAY -7 local event

DAY -14 weather DAY -1 price

¥ context gates local features using long-range sequence information v

Yt = f(mtfk:h zlongfrange)

Feature-Wise Linear Modulation (FiLM) uses long-range context to scale and shift localized feature
extractors, keeping day-to-day suggestions grounded in broad seasonal trends. The platform's sequence-
modeling roadmap may combine temporal convolutions, recurrent state, attention, hierarchical
seasonality, and graph context. Architecture choice should be driven by calibration, latency, interpretability,
and downstream decision value rather than benchmark novelty.
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25 — AGENTS & DIGITAL TWINS ROYAL FRESH

Orchestration Bounded by Bounded Steps

We use modern LLM agents where they excel: reading unstructured supplier emails, parsing
invoice PDFs, generating exception summaries, and facilitating workflows. Agents should not
replace the numerical models that estimate demand, inventory, shelf life, or economic
outcomes. Language models are useful for unstructured information and workflow
orchestration; probabilistic and optimization models remain the source of quantitative
decisions. Every agent action must be bounded by permissions, policy, data provenance, and
an audit trail.

() BOUNDED AUTONOMY ZONE

Unstructured Supplier Emails @

Digital Twin — Shadow Mode

Al Agent B e — TS & e Partners stress-test purchasing policies

in simulation before deploying changes
to live store environments. A digital twin

can provide a simulation environment
Quantitative Optimization Overlay for testing a store, kitchen, or buying
policy before it affects real product. The

company can compare scenarios,

estimate downside risk, and run pilots in

Bounded Human Approval Workflow .
shadow mode. The twin becomes

valuable only when it is continuously

reconciled with physical outcomes.
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26 — HUMAN-CENTERED OPERATIONS ROYAL FRESH

Augmenting Staff, Not Erasing Them

Automated systems fail when they treat store employees as passive button-pushers. Royal Fresh is
explicitly built as a human-machine co-pilot. Fresh food operations remain physical, local, and
exception-rich. Employees see quality, equipment, displays, customer behavior, and supplier
issues that may not exist in any database. The machine handles scale, probabilistic reasoning,
prioritization, and consistency. People provide physical observation, local context, judgment, and
accountability.

MACHINE HUMAN

e Scale across items and sites _I_ e See physical quality and context

e Infer hidden state e Handle exceptions and trade-offs

e Quantify uncertainty e Approve consequential actions

: . STRUCTURED OVERRIDES : .
e Compare feasible actions e Explain overrides
. o BECOME LEARNING SIGNALS ;

e Continuous monitoring e Local knowledge and judgment
The Division of Labor — The machine manages scale, Auditable Explanations — 'We suggest 3 cases
probabilistic modeling, and optimization; the human because we project a 30% sales lift due to an
provides inspection, local context, and accountability. upcoming local holiday.' Overrides should be easy but
The interface should explain recommendations in structured. The platform should capture the reason,
operational language. Users need to know what not punish the user for disagreement. A useful
changed, which evidence mattered, how confident the override may expose missing context or a model
system is, and what happens if they choose another failure.
action.
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27 — MLOPS, SECURITY & GOVERNANCE ROYAL FRESH

Production-Grade Observability & Strict Controls

A platform operating as a core business overlay must meet enterprise security and reliability standards.
Royal Fresh's production architecture requires monitoring across data, models, decisions, and workflows.
Data observability covers freshness, completeness, schema drift, entity mapping, unit conversion, and
reconciliation. Model observability covers calibration, sharpness, drift, subgroup performance, and forecast
degradation. Decision observability covers constraint violations, expected versus realized value, override
rates, and decision stability.

MLOPS DRIFT BOUNDARIES

Data Drift Model Drift Decision Drift

Freshness & completeness of Calibration & sharpness Override volatility &
recommendation stability.

Decision observability

incoming telemetry. tracked continuously.
Monitoring should detect Feature drift does not

missing feeds, latency, necessarily imply model covers constraint violations,

schema changes, unit shifts, failure, and model expected versus realized

identifier churn, volume performance can degrade value, override rates, and

anomalies, duplicate events, without obvious feature decision stability.

and unexpected drift.
distributions.

FOUNDATIONAL SECURITY STACK

I Production ML Models I Least-Privilege Access & Governance

I Tenant Isolation & End-to-End Encryption Strict Data Contracts (Foundation)

Security begins with least-privilege access, encrypted data, tenant isolation, secrets management, audit
logs, and clear retention policies. Governance defines who may approve an order, change an objective,
automate a task, or override a recommendation. High-impact actions require stronger controls than low-
risk suggestions.
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28 — PILOT DESIGN ROYAL FRESH

Disciplined Experimental Rigor

We do not ask partners to believe in software magic. We prove value through structured, scientifically
controlled pilots. Every Royal Fresh pilot should begin with a decision inventory: what is being
decided today, who decides it, which data are used, how long it takes, what failure looks like, and
which outcomes matter. The company and partner then establish a baseline period with consistent
measurement of sales, availability, waste, labor, inventory, production, and user behavior.

MONTH 1 MONTH 2 MONTH 3
Store A — Control Baseline Baseline Baseline
01 02
BASELINE SHADOW
measure current decision recommend without acting
03 04
SUPERVISED OUTCOME
human-approved intervention sustained operating result

[J By comparing matched locations via a difference-in-differences framework, we isolate the
exact economic lift of our platform from seasonal or promotional noise. Pilot success
includes more than positive averages — the company should test whether effects persist,
whether outcomes vary by category or location, whether users trust the system, and
whether value survives operational friction.
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29 — ECONOMIC MODEL

ROYAL FRESH

A Rigorous Value Framework

We reject the practice of double-counting benefits to inflate ROI. Our economic model separates

value creation into distinct, audited categories. Royal Fresh can create value through recovered sales,

lower shrink, reduced labor, faster inventory turns, improved working capital, fewer emergency

purchases, better production yield, and stronger customer retention. These benefits are related but
not identical. A credible business case calculates each separately and identifies overlap.

RECOVERED SALES

Recover margin on unserved out-of-stock
events. Revenue uplift should be converted to
gross contribution by subtracting product
cost and variable expense.

LABOR EFFICIENCY

Reduce count & ordering time via smart
automation. Labor value should be based on
observed task changes — ordering time,
counts, downstacking, rotation, waste
processing, emergency orders.

SHRINK SAVINGS

Reduce write-offs, markdowns & spoilage.
Shrink reduction requires careful definition of
spoilage, markdown, theft, damage,
inventory adjustment, and production loss.

CAPITAL VELOCITY

Free working capital held in aging inventory.
Lower average inventory releases cash and
reduces carrying cost. Faster turns may also
improve freshness and reduce space
pressure.

Each pool is measured and audited independently — no benefit is counted twice. Lower shrink and

faster turns may reflect the same inventory reduction; sales uplift must be converted to gross margin

rather than treated as pure profit.
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30 — SUSTAINABILITY & FOOD ACCESS ROYAL FRESH

Value is Highest Upstream

Food waste is a major driver of global greenhouse-gas emissions. Diversion programs are valuable, but they
capture value only after the surplus is already created. Food waste carries the embedded burden of land, water,
energy, labor, refrigeration, transportation, packaging, and disposal. Prevention is valuable because it avoids the
loss before additional resources are spent handling or diverting the product. Royal Fresh's sustainability thesis is
strongest when a specific decision change can be linked to physically measured avoided waste.

EMISSION AVOIDANCE — % RESOURCE VALUE RETAINED

Category

Prevention (Royal Fresh)

Donation / Redistribution

Composting / Secondary Use

0

Landfill Disposal

0 10 20 30 40 50 60 70 80 90 100
%

Evidence Classes Food Access
The company should distinguish several evidence Royal Fresh cannot solve food insecurity through
classes. Directly weighed or counted waste is stronger optimization alone. Yet lower waste, better
than inferred waste. Avoided emissions and water use availability, and improved operating efficiency can
are modeled estimates and should be labeled as support affordability and access, particularly for
such. Donations and secondary-market transfers are value-oriented food businesses and communities
important outcomes but should not be counted as where fresh products are difficult to provide
prevention. profitably.

By preventing over-production and excessive ordering, we avoid the water, land, energy, and transit emissions
embedded in cultivation, packaging, and shipping.
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31 — GO-TO-MARKET ROYAL FRESH

Land a Singular Decision, Expand the Graph

We do not sell multi-year software transformations that stall before delivering value. Our GTM
playbook is diagnostic and outcome-focused. Royal Fresh's initial go-to-market should be
diagnostic rather than product-led. The company begins by identifying a costly, repeated
decision with sufficient data, authority, and operational readiness. It then proposes a narrow
pilot whose economics can be measured within a practical period. The first sale is confidence in
a method, not confidence in a long feature list.

EXPAND

PILOT Extend into prep planning,
DIAGNOSE Deploy a store-ordering module supply, and adjacent areas.
Analyze historical POS & waste in a narrow category. The pilot Expansion follows the
data to isolate leakages. Map should include representative relationship graph. A grocery
systems, data, process, baseline stores or buying categories rather ordering pilot can extend into
metrics, decision rights, and than only high-performing inventory, production, supplier
incentive structure. The locations. It should cover enough buying, and additional
diagnostic should estimate value time to observe demand departments.
and identify risks. variation and operational

adoption.

We partner with organizations that have strong executive sponsorship and operational
readiness — success is driven by outcome engineering and continuous economic audits.
Customer selection matters: early partners should have committed operators, accessible data, a
willingness to measure waste and availability, and an executive sponsor who can align
incentives across operations, finance, merchandising, culinary, and technology.
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32 — DEFENSIBILITY ROYAL FRESH

The Closed-Loop Defensibility Flywheel

Algorithms alone are not a defensible moat. Forecasting architectures, foundation models, and
optimization libraries are broadly available. True defensibility is built through deep integration of
semantics, workflows, and physical outcomes. Royal Fresh's defensibility must come from the integrated
system required to make those components useful in fresh food operations: data contracts, entity
mappings, a food ontology, condition and inventory beliefs, workflow design, customer-specific
constraints, and a growing history of decisions and outcomes.

Rich Ops Context

B k
‘ Model Calibration

Real Outcomes

THE MOAT IS THE CLOSED LOOP — NOT A SINGLE ALGORITHM

The Six-Layer Moat The Compounding Flywheel

Layer 1: Ontology & integration. Layer 2: Closed- Every override captured, every delivery check-in,
loop dataset (decisions linked to outcomes). Layer and every waste audit deepens our customer-

3: Calibrated decision technology. Layer 4: specific knowledge graph — creating a sticky
Workflow and trust. Layer 5: Cross-node network system that becomes more accurate with every
intelligence. Layer 6: Evidence — independent, shift. Each accepted recommendation, override,
repeatable proof that differentiates in a market count, stockout, waste event, vendor fill,

with Al overclaiming. production outcome, and sale improves the ability

to understand the system.
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33 — PRODUCT & RESEARCH ROADMAP

ROYAL FRESH

Bounded Autonomy, Step-by-Step

We do not pursue automation for its own sake. Every step toward autonomy must be

earned through rigorous validation, verified safety parameters, and robust customer

controls.

March 2026

INCEPTION

Royal Fresh founded. Core models initiated,
data contracts established, and the decision
platform architecture defined.

January 2027

Platform scaled across multi-site enterprise
operations, multi-storefronts, and

enterprise-scale production facilities.

October 2026

PILOTS

Store-ordering and prep co-pilots launched
with early partners. Live validation of
demand forecasting, inventory belief, and
human-override loops.

October 2027

AGRICULTURE

Technology deployed into the farming and
agriculture sector — capturing the full farm-
to-grocery supply chain from field-level

decisions to shelf.
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34 — CLOSING ROYAL FRESH

If Fresh Food Is Your Business, Let's Talk.

Fresh food is the hardest department to run — and the most consequential. Margins are thin, waste is
relentless, and finding people who care enough to do it well is harder than ever. Royal Fresh exists to
change that. We give your team the intelligence to order right, prep right, and act with confidence — so your
shelves stay full, your waste drops, and your employees actually want to show up.

READY TO REDUCE WASTE, GROW MARGINS, AND MAKE
YOUR TEAM'S DAY EASIER?

Increase Profitability

Recover margin lost to stockouts and shrink. Our platform
optimizes every order decision for your bottom line, not
just forecast accuracy.

Reduce Waste
. 9 of9..nQ . GET IN TOUCH
Cut spoilage at the source with probabilistic ordering that
accounts for shelf life, demand uncertainty, and real Tushar Patel
inventory state. CEO - tusharpatel@royalbpcorp.com
Hardik Choksi

Empower Your People

s : I Head of Engineering, Strategy and
Fresh food hiring is the hardest in retail. Give your team a )
Operations -

co-pilot they trust — clear recommendations, easy
overrides, and a system that learns from them.

hardikchoksi@royalbpcorp.com

We are building a platform designed to make uncertainty operationally useful. By proving our value one
decision, one workflow, and one category at a time, we help food businesses act earlier, act more
consistently, and waste less.
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