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Abstract: Advancements in wireless communication, quantum computing, and electric vehicles 
are introducing significant challenges for electrical and microwave engineering, particularly in 
addressing electromagnetic compatibility (EMC). Near-field measurement, as a cost-effective 
and practical solution, is therefore widely applied for pre-compliance testing, especially when full 
wave modeling and simulation become infeasible. This talk presents an adaptive near-field 
acquisition framework based on iterative, on-the-fly (OTF) scanning guided by Gaussian 
process regression and Bayesian optimization. The proposed approach enables high-speed, 
high-resolution near-field measurements for large-scale EMC applications. Experimental 
demonstrations using both industrial-grade and educational robotic platforms across a range 
of devices illustrate how fast, intelligent near-field measurements can now be completed within 
minutes. The methodology is further extended to support cost-effective indoor and outdoor EMC 
and antenna measurements at GHz frequencies.
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• Robotic near-field scan @ TET (research -> engineering)
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• Motivation and novelty: Breaking the Speed–Resolution Barrier

Step-scan (left) & on-the-fly scan (right) of a patch antenna at GHz frequencies
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• Demonstrations using an industry robot arm
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II. Methodology

• State of the art: Adaptive near-field scans *

* L. Zhang et al., "A Novel Machine-Learning-Based Batch Selection Method in Sparse Near-Field Scanning," 2022, doi: 10.1109/TMTT.2022.3205909.

Task: 2D H-field scan

Points: 14.6 k >> 0.1 k

HxHx Hy Hy



Adaptive OTF Scan via GPR and BO, C. Yang, 2026

II. Methodology

• State of the art: Adaptive near-field scans *

* J. Zheng et al.,"An Effective Antenna Pattern Reconstruction Method for Planar Near-Field Measurement System," 2022, doi: 10.1109/TIM.2022.3193194.
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II. Methodology

• Adaptive OTF scan using GPR & BO *

* C. Yang, et. all, "Adaptive On-the-fly Scan Method for Fast and Efficient Planar Near-field Acquisition," IEEE AWPL, 2025
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• OTF scan *

*  C. Yang, C. Adam, S. Götschel, “Single-probe Near-field Phase Retrieval using On-The-Fly Scan and Hilbert Transform”, EMC Europe 2023, Krakow, Poland, Sep. , 2023.
   C. Yang, C. Adam, S. Götschel, WO2025045372 - METHOD AND DEVICE FOR THE MEASUREMENT OF ELECTROMAGNETIC FIELDS, patent, 2023
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• Core idea: 2D surface scan -> 1D line scan 
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• Numerical validations using a dipole array



Content I. Introduction 

II. Methodology

III.IMPLEMENTATION 

IV.Summary



Adaptive OTF Scan via GPR and BO, C. Yang, 2026

III. Implementation 

17

• OTF scan test using industry robot
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• Performance testing: transmission line
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Example 1 - microstrip line (@ 1GHz)
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Example 2 - patch antenna (1.0 GHz)

• Performance testing: single antenna
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• Performance testing: a pair of WiFi antenna

2D field scan - a pair of WiFi antennas (2.4 GHz, case 3)
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III. Implementation 

• Adaptive OTF scan using ML

* C. Yang, et. all, "Adaptive On-the-fly Scan Method for Fast and Efficient Planar Near-field Acquisition," IEEE AWPL, 2025
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IV. Summary

With the proposed OTF scan solution, we could:   

• Perform rapid scans with high spatial resolution (time)

• Conduct efficient large-area scans (size)

• Develop a portable and cost-effective scanner (price)

• Carry out flexible on-site EMC diagnostics (ability)

• Validate EMC countermeasures efficiently (potential)
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