
Business Finland Co-Innovation Project

Make-to-order (MTO) environment faces deviations from the 

plan, emphasizing the need for constant situational awareness 

of materials and other assets. Information (data) must be shared 

between different parties. This requires a traceability system 

enabling physical parts to be differentiated and linked to their 

respective data (identification) and keeping a record of 

identifications (tracking). Based on a literature review [1], Table 

1 shows potential technologies.

Challenge: Sorting and grouping sheet metal parts for 

subsequent processes is inefficient without identifiers.

Goal: To identify and mark sheet metal parts to enhance 

operational efficiency.

Potential solution (Figure 1): 2D barcodes are laser-engraved 

onto valuable and large sheet metal parts. The codes are read 

by a matrix camera or handheld scanner in subsequent 

processes. Less valuable, smaller, and randomly stacked sheet 

metal parts can be identified using optical authentication

Computer vision enhances real-time monitoring and automation in 

industrial settings, but traditional object detection methods require 

extensive labeled datasets, making it difficult to recognize new 

objects. This challenge is significant in industries where specialized 

objects frequently appear. Few-shot learning offers a promising 

solution by enabling models to detect objects with minimal data. 

However, existing models perform poorly on industrial datasets, 

highlighting the need for improvements. Our research aims to refine 

foundation models for better industrial object detection with limited 

training data.

Preliminary Experiments: Autodistill framework [2]

This experiment revealed their limited ability to adapt to industrial 

objects, struggling to distinguish between similar items (Figure 2). 

This underscores the need for further research and custom 

enhancements to improve detection performance
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Figure 2. The model misclassifies all tools as hammer.

Identification and Tracking Solutions for 
Manufacturing Environments 

Recent work explored NIDS-Net[3] (Figure 3), leveraging foundation 

models for few-shot detection. This utilizes models like DINOv2 and 

SAM to detect and segment objects with minimal labeled data. The 

insights from this approach could aid in developing more effective 

few-shot detection models for industrial object recognition.

Figure 3. NIDS-Net framework.
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Table 1. Evaluation of applicability under various conditions (•• suitable, • limited suitability, ◦ not suitable). 

Case: Vehicle frame manufacturing

Challenge: Vehicle frame components lack identifiers for 

automatic data capture and real-time situational awareness.

Goal: To identify and track vehicle frames to monitor their status 

against the plan and enable proactive decision-making.

Potential solution (Figure 2): Combining plastic 2D barcode 

labels with RFID tags. The tags are removed during challenging 

process conditions and reattached, using magnets, once the 

production step is completed. Additionally, an RFID gate at the 

entrance of a buffer zone would indicate that the product is 

waiting for the subsequent production step.

Figure 1. Sheet metal manufacturing                              Figure 2. Vehicle frame manufacturing
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