123BOTS.COM
Warehouse Efficiency Report

Case Study: Deploying Autonomous Commercial Cleaning Robots in High-Throughput Logistics Centers

Executive Summary

Modern fulfillment and logistics centers operate under tight margins and demanding schedules. Maintaining floor
cleanliness is critical not only for regulatory compliance and safety but also for the operational lifespan of Material
Handling Equipment (MHE) such as automated guided vehicles (AGVs) and forklifts. This report presents a
operational case study evaluating the deployment of the 123bots.com "ScrubBot-X4" Autonomous Floor
Scrubber across a 450,000-square-foot fulfillment facility over a 180-day observation period.

The empirical findings demonstrate that transitioning from traditional manual cleaning crews to an autonomous
robotic fleet yields significant improvements in cleaning consistency, labor redistribution, safety metrics, and overall
operational efficiency.
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1. The Operational Challenge

Prior to deployment, the facility relied on manual walk-behind and ride-on floor scrubbers operated by third-party
cleaning staff. This approach introduced several systemic inefficiencies:

* Inconsistent Coverage: High-traffic aisles were frequently missed due to shift overlap friction or prioritization of
picking operations.

* Debris-Induced Downtime: Accumulations of dust, pallet wood splinters, and stretch-wrap fragments caused
tire slippage and optical sensor blindness on automated picking carts, leading to an average of 4.2 unplanned
MHE stoppages per week.

» High Labor Turnover: Facility management faced continuous staffing shortages and rising hourly wages for
sanitation personnel, resulting in unpredictable facility conditions.

2. Solution & Deployment Architecture

The facility deployed a fleet of three (3) 123bots.com ScrubBot-X4 units. These units utilize advanced LiDAR, 3D
depth cameras, and Simultaneous Localization and Mapping (SLAM) telemetry to operate safely alongside active
personnel and forklifts.

The operational paradigm shifted from a reactive cleaning model to a proactive, scheduled matrix. The fleet was
programmed to continuously clean designated zones based on real-time traffic levels, executing deep-cleaning
routines during low-velocity windows (e.g., 02:00 AM to 05:00 AM).
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"The integration of the ScrubBot-X4 fleet transformed our floor maintenance from an unpredictable operational
overhead into a predictable, highly optimized utility." — Plant Operations Director

3. Quantitative Performance Analysis

Efficiency & Coverage Metrics

Cleanliness tracking was audited via optical floor reflectivity meters and dust density sampling before and after the
robotic deployment. Standard operational throughput was measured across three core variables: Speed, Area
Coverage, and Resource Consumption.

Performance Metric Manual Baseline 123bots.com Fleet Variance / Impact
Daily Area Covered 180,000 sgq. ft. 420,000 sq. ft. +133% increase
. . 64% adherence to 99.4% adherence to . )
Cleaning Consistency Eliminated missed zones
path path
Water Consumed per 10k sq. ft. 35 Gallons 4.2 Gallons -88% (Eco-Recycle loop)
Unplanned MHE Cleaning -85.5% downtime
i 14.5 hours / month 2.1 hours / month )
Downtime reduction

Labor Optimization

Rather than eliminating personnel, the facility reallocated human capital to high-value internal logistics tasks.
Manual operators who previously spent H = 8 hours per day driving floor scrubbers were upskilled to manage

inbound inventory verification and complex zone sorting.

4. Mathematical Verification of Efficiency

To evaluate the true resource optimization, the Cleanliness Efficiency Index (CEI) is calculated using the ratio of
effective cleaned area to the resource input (composed of labor hours and volumetric fluid consumption):

CEI=X(AxC)/(@xL, +pxV)

Where A represents total area squared, C represents the percentage consistency coefficient, L, represents total

human labor hours required, V represents fluid volume consumed in gallons, and o and ¢ are scaling weight
constants.

Under the manual baseline, high labor hours (L, = 24 per day) and heavy fluid wastage depressed the efficiency
index. Under the autonomous fleet model, human labor hours dropped to a oversight-only baseline of L, =15 hours

per day for tank draining and routine machine maintenance, driving a 412% improvement in the overall CEI.
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5. Financial Return on Investment (ROI)

The capital expenditure (CapEx) for the three 123bots.com autonomous units totaled $105,000, including docking
stations and software integration fees. Operating expenses (OpEx) for maintenance, electricity, and brush
replacement are tracked at $450/month per unit.

Accounting for the reduction in third-party cleaning labor costs ($112,000 annualized savings) and the mitigation of
MHE sensor-blindness repair costs ($23,500 annualized savings), the total net financial benefit is calculated below:

Year CapEx / OpEx Gross Savings Net Cash Flow
Year 0 (Deploy) -$105,000 $0 -$105,000
Year 1 -$16,200 $135,500 $119,300
Year 2 -$16,200 $135,500 $119,300

The simple payback period was achieved in exactly 11.4 months, far exceeding the client’s internal hurdle rate
requirement of 18 months.

6. Conclusion and Strategic Recommendations

The implementation of autonomous commercial cleaning robots from 123bots.com has validated the hypothesis
that automation in warehouse sanitation directly influences facility throughput and supply chain reliability. Clean
floors mean less dust contamination on high-speed sorting sensors, fewer tire replacements on forklifts, and a safer
working environment for human staff.

Based on these outcomes, it is recommended that the enterprise expand the robotic sanitation layout to its
remaining four regional hubs in Q3 2026 to standardize operational excellence across the corporate footprint.
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