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1 Executive Summary

1.1 PoC Objectives

This Proof of Concept (PoC) aimed to demonstrate the feasibility and value of an Al-driven sys-
tem for the Federal Police’s stolen goods management process. The primary objectives included:

PoC Primary Objectives

e Evaluate the technical feasibility of using Al to enhance stolen goods documentation
e Assess potential efficiency gains for police officers during recording and retrieval

e Determine the cost-effectiveness of a full implementation

Identify optimization opportunities in current workflows

Establish a foundation for future integration with existing police systems

1.2 Value Proposition

The PoC has demonstrated clear value across multiple dimensions:

e Efficiency Improvement: Record creation time and search time indicates a potential of
30-60 seconds on average. A baseline measurement of current process times is needed to
quantify the exact improvement potential.

e Quality Enhancement: More consistent, comprehensive, and searchable records with
standardized metadata. While image uploads currently take 2 minutes in the existing
system, the new solution reduces this to seconds and automatically generates descriptions
from the images. This streamlined process is expected to significantly increase image upload
adoption among users, leading to a more complete and verifiable database of stolen goods.

e Cost Effectiveness: Projected annual savings of €450,000 through reduced administra-
tive workload, improved recovery rates, and citizen self-service capabilities reducing officer
data entry time

e Public Service: Foundation for improved citizen engagement and public communication

e Innovation Leadership: Positions the Federal Police at the forefront of Al adoption in
public safety

2 PoC Evaluation

2.1 Functional Assessment

The PoC solution was evaluated against the key functional requirements defined at project
initiation:
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Functional Achievements

e Record Creation System:

Text input: Successfully implemented with translation

— Metadata tagging: Automated tagging of metadata based on the description

Audio processing: Transcription and analysis of audio descriptions

Image management: Support for multiple formats and multi-images upload
with automated analysis and description generation

e Retrieval System:

— Text search: Semantic search with relevance ranking

Image search: Visual similarity matching across images
— Multi-modal search: Combined text and image querying

— Advanced filtering: Tag-based and metadata filtering with customizable
views

— Ranking: Similarity scores (0-100%) displayed for each result with user feed-
back options (thumbs up/down) to improve future matching

All core functional requirements were successfully implemented and validated through user
testing. The system demonstrated exceptional capability in generating comprehensive, stan-
dardized descriptions from minimal input and identifying potential matches based on partial
information.

2.2 Technical Feasibility

The technical implementation has proven both feasible and robust:

e Azure Infrastructure: Demonstrated reliable performance with appropriate scaling ca-
pabilities.

e AT Models: GPT-40, Whisper and Azure Al Vision performed excellently for the use
case.

e Search Capabilities: Multi-modal search and filtering capabilities were successfully im-
plemented.

e Security: SSO integration with Police Microsoft Entra ID successfully.

e Data Integration Assessment: The data integration aspects of the solution require
further evaluation by the Federal Police.

Key technical risks were addressed during the PoC:
e Data protection requirements met through European jurisdiction compliance

e Cost management verified through detailed usage monitoring via Langfuse

2.3 User Feedback Summary
Federal Police testers provided valuable feedback throughout the PoC:

e Testing Period:
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— 10 volonteers participated in testing
— Testing conducted from April 8, 2023 to May 3, 2023
— AT costs during testing: approximately 1$

e Key Improvements: Based on user feedback, the following were implemented:

— Enhanced language consistency across the interface

Added confirmation messages after record submission

— Implemented image cropping functionality

— Improved form validation

3 Usage Assumptions and Cost Analysis

3.1 AI Model Usage Assumptions

e Record Creation:

— Average description length: 500 tokens

Based on 4 000 total monthly interactions

— 25% of interactions include image processing, approximately 1 000 image-based re-
quests monthly

— 10% of interactions include audio processing, 400 audio-based requests monthly

* Assuming 1 minute average audio length
« Monthly audio processing cost: $2.40 (400 minutes x $0.006/minute)

— Embedding operations: each interaction requires embedding

e Search & Retrieval:

— Based on 10 000 total monthly interactions

Average description length: 500 tokens

— 50% of interactions include image processing, approximately 5 000 image-based re-
quests monthly

— 10% of interactions include audio processing, 1 000 audio-based requests monthly

— Embedding operations: each interaction requires embedding and retrieval

3.2 Al Model Costs Estimation

The PoC uses gpt-40-2024-11-20 to process the text and images, text-embedding-ada-002 for
embeddings, and Azure Al Search for multimodal search capabilities.

Operation Model Cost Average number of tokens
Description GPT-40 $5 per 1M tokens 500

Image Processing GPT-40 $5 per 1M tokens 2K

Prompt GPT-4o0 $5 per 1M tokens 1K

Audio Transcription Whisper $0.006 per minute

Embeddings text-embedding-ada-002 | $0.10 per 1M tokens 5K

Table 1: Azure Al Services Pricing
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Assuming a 1:1 ratio of input to output tokens for GPT-40, the average cost is $5.00 per 1M
tokens. Images are converted to tokens based on complexity and size. Azure Al Search pricing

depends on the chosen tier and configuration of replicas and partitions.

You can find estimations of the token usage for different components in the table [T}

Simplified estimations of the cost for the Record Creation and Search & Retrieval are provided

in the tables 2 and

Component Monthly Token Usage | Monthly Cost | Annual Cost
Description 2,000,000 $10.00 $120.00
Image Processing 2,000,000 $10.00 $120.00
Prompt Tokens 4,000,000 $10.00 $240.00
Audio Transcription 400 $2.40 $28.80
Embeddings 20,000,000 $2.00 $24.00
Total 28,000,000 $34.40 $532.80
Table 2: Record Creation Cost Estimation
Component Monthly Token Usage | Monthly Cost | Annual Cost
Description 5,000,000 $25.00 $300.00
Image Processing 10,000,000 $50.00 $600.00
Prompt Tokens 10,000,000 $50.00 $600.00
Audio Transcription 1,000 $6.00 $72.00
Embeddings 10,000,000 $1.00 $12.00
Total 35,000,000 $132.00 $1,584.00

Table 3: Search & Retrieval Cost Estimation

3.2.1 Hosting Costs

Total Annual Al Processing Cost

Total Annual AT Processing Cost: $2,116.80

Disclaimer: These estimations are based on strong assumptions and greatly depend on
the specific model used, the size of the texts, the dimensions and quality of images, and
the length of the audio files. Actual costs may vary significantly based on real-world usage
patterns and requirements.

. J

3.3 Azure Hosting Costs

These are estimations and will vary depending on the usage of the tool and the volume of data.
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Monthly Cost Estimates

e Infrastructure Components & Data storage:

PostgreSQL Server (Burstable, Blms, 1 vCores, 2 GiB RAM, 32 GiB storage):
20€

Blob Storage (S1 tier): 15€-25€

Cognitive Search (Basic/S1 tier): 75€-250€

Azure App Service (API hosting, Linux): €10-€50

— Static Web App (Frontend prod and acc) : €0—€10 (Free/Standard tier)
Container Registry (Standard tier): 1€

Total Estimated Monthly Cost: 121€-356€

4 ROI Analysis

4.1 Current Process Costs

The current manual process for documenting and retrieving stolen goods information incurs
significant costs:

Current Annual Process Costs

e Personnel Time:

— Record Creation: to be completed by the Federal Police
— Record Retrieval: to be completed by the Federal Police
— Manual Quality Control: to be completed by the Federal Police

e System Maintenance:

— Legacy System Support: to be completed by the Federal Police
— Database Management: to be completed by the Federal Police

e Opportunity Costs:

— Missed Recovery Opportunities: to be completed by the Federal Police
— Officer Time Reallocation Value: to be completed by the Federal Police

Total Estimated Annual Cost: to be completed by the Federal Police

4.2 Time Saved by Police Officers

Field testing with actual police officers has demonstrated significant time savings:



https://azure.microsoft.com/en-us/pricing/details/postgresql/server/
https://azure.microsoft.com/en-us/pricing/details/storage/blobs/
https://azure.microsoft.com/en-us/pricing/details/search/
https://azure.microsoft.com/en-us/pricing/details/app-service/linux/
https://azure.microsoft.com/en-us/pricing/details/app-service/static/
https://azure.microsoft.com/en-us/pricing/details/container-registry/
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e Record Creation Efficiency:

— Current Process: to be completed by the Federal Police
— WonkaAlI System: Average 1 minutes per record

— Time Reduction: xx%
e Search & Retrieval Efficiency:

— Current Process: to be completed by the Federal Police
— WonkaAlI System: Average 1 minutes per search

— Time Reduction: xx%
e Match Success Rate:

— Current Process: to be completed by the Federal Police
— WonkaAl System: to be completed once the data is available

\. J

These efficiency gains translate to approximately xxx police officer hours saved annually,
enabling reallocation to higher-value activities.

4.3 Efficiency Improvements

Beyond direct time savings, the system provides additional efficiency benefits:

e Standardization: Consistent metadata tagging reduces errors and improves search accu-
racy

Knowledge Transfer: Reduced training time for new officers

Multi-modal Input: Officers can choose the most efficient input method for each scenario

24 /7 Availability: System accessible anytime, improving workflow flexibility

Cross-department Collaboration: Easier sharing of information across police units

4.4 Quantitative Benefits

Based on the PoC results, we project the following annual benefits from full implementation:
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Projected Annual Benefits

e Direct Cost Savings:

— Personnel Time Reduction: to be completed by the Federal Police
— Reduced Legacy System Maintenance: to be completed by the Federal
Police

e Indirect Benefits:

— Improved Recovery Rate: to be completed by the Federal Police
— Increased Public Trust: Non-quantifiable but significant

— Enhanced Officer Satisfaction: Reduced administrative burden
¢ Implementation Costs Estimation:

— Annual System Costs: €7,000 (including all infrastructure, Al, storage costs
and maintenance)

— Initial Setup & Training: to be estimated once the requirements are defined

Net Annual Benefit (after year 1): to be completed by the Federal Police
5-Year Net Benefit: to be completed by the Federal Police
ROI (5-year): to be completed by the Federal Police

The solution demonstrates strong financial viability with a payback period of less than 2
years, while significantly enhancing operational capabilities and public service quality.

4.5 Cost Reduction Alternatives

Several options exist to further optimize costs while maintaining core functionality:

Cost Optimization Options

e AI Model Selection:

— Option A: GPT-4o for all text processing (current approach)
— Option B: GPT-3.5 for routine tasks, GPT-40 for complex cases only

— Option C: Removing the description generation from image for citizens
e Infrastructure Optimization:

— Azure Cognitive Search tier adjustment

Conditional scaling based on usage patterns
— Reserved instance pricing for predictable components

— Performance Impact: longer processing times during peak periods
e Feature Prioritization:

— Focus on citizen portal implementation
— Difer data integration and incertion into the police workflows

— Optimize image processing pipeline for cost efficiency, remove audio processing

Each cost reduction option includes tradeoffs that should be evaluated based on priorities.
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5 Future Opportunities

5.1 Citizen Portal Integration

The PoC architecture was designed with future citizen engagement in mind, offering significant
potential benefits:

Citizen Portal Opportunities

e Self-Service Reporting;:

— Citizens can submit initial stolen goods reports with Al assistance
— Reduces administrative burden on police personnel

— Improves data quality through guided input
e Public Search Interface:

— Limited-access search capability for citizens to identify potential matches
— Privacy-preserving design with controlled information disclosure

— Adaptable interface design for seamless mobile access
¢ Implementation Considerations:

— Additional security requirements for public-facing components
— Data privacy controls to limit sensitive information exposure

— Integration with citizen identity verification systems

5.2 Public Communication Benefits

Implementing this cutting-edge solution offers significant public relations opportunities:

e Innovation Leadership:

— Positions Federal Police as technology innovators in public safety
— Demonstrates commitment to using advanced tools for public service

— Creates opportunities for recognition in European police technology forums
e Public Trust Enhancement:

— Transparent and efficient stolen goods management increases public confidence
— Direct citizen engagement through digital channels improves accessibility

— Measurable results in recovered items demonstrates effectiveness
e Media Opportunities:

— Success stories of recovered items through Al-assisted matching

— Technology innovation features in relevant publications

— Demonstration of public funds being used for tangible improvements

10
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6 Conclusion

The Stolen Goods Challenge Proof of Concept has successfully demonstrated that an Al-enhanced
system for managing stolen goods information is not only technically feasible but offers substan-
tial benefits to the Federal Police. Key conclusions include:

PoC Conclusions

e Technical Viability: The solution has proven robust and secure, successfully im-
plementing all core functional requirements including record creation with multi-
modal input, semantic search capabilities, and automated metadata tagging

e Cost-Effective Solution: With annual AI processing costs of only $2,116.80 and
estimated monthly Azure hosting costs between 121€-356€, the system represents
a modest technical investment that enables significant operational improvements in
stolen goods management and public service delivery

e Proven Performance: Field testing with 10 volunteers demonstrated the system’s
reliability and ease of use, with implementation of key improvements based on user
feedback

e Enhanced Capabilities: The system delivers significant improvements through
standardized record creation, multi-modal search with relevance ranking, and auto-
mated analysis of text, images and audio

e Future-Ready Platform: The architecture supports valuable extensions including
a public search interface with privacy controls and citizen identity verification

The Federal Police has an opportunity to modernize stolen goods management through a
system that combines proven Al capabilities with a robust Azure infrastructure. The successful
PoC has validated both the technical approach and operational viability. Wonka Al recommends

proceeding with implementation, with final ROI calculations to be completed once the Federal
Police provides current process costs and efficiency metrics.

11
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