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Competition Topic:

Al Agent-Based Automatic Optimization Design
of Ku-band Microstrip Hairpin Filter

—. BEIS
I. Competition Task
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This competition requires participating teams to design a generative Al agent that realizes the
automated optimization design of a Ku-band microstrip hairpin filter. The specific structure and
parameter specifications of this filter are detailed in Chapter 8 of the book "HFSS RF Simulation
Design Example Collection", edited by Xu Xingfu.

Participating teams are required to select their own large language model (such as Claude,
GPT-4, Qwen, etc.) and build an agent framework to automatically invoke Xpeedic Hermes software
for the design and optimization of the filter through agent technology.
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Il. Design Specifications

2.1 BARHER
2.1 Input/Output Requirements
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The Al agent needs to receive the filter design target parameters as input, including the
passband range, out-of-band rejection, and dielectric substrate parameters (which should differ from
the parameter values given in the book). It should fully execute the agent's reasoning and script
invocation process to run simulations using Xpeedic Hermes software, with the output being the
S-parameter results.

2.2 IEIEEERK
2.2 Verification Requirements
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Participating teams must provide a complete functional simulation environment to demonstrate
the correctness of their design. Verification must be tested on at least five sets of target parameters.
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I1l. Scoring System
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The competition adopts a scoring method combining a base score and weighted scores. Teams
that complete the basic functionality and pass verification will receive a base score of 60 points. The
remaining 40 points will be awarded based on a weighted evaluation of accuracy and performance.



3.1 Efiti5> (6053)
3.1 Base Score (60 points)
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A design that can successfully run the complete inference and automated simulation workflow
for the filter optimization, and obtain reasonable S-parameter outputs for at least five sets of test
target parameters, will receive the 60-point base score. "Reasonable output" here means the output

format is correct and the values are within an expected range; achieving specific accuracy rates is
not required.

3.2 &5EiFS (4093)

3.2 Performance Score (40 points)
RIRAODIRBLATNEDE: BEE50% (2073) , HEES0% (209) .

The remaining 40 points are allocated according to the following weights: Accuracy accounts for
50% (20 points), Performance accounts for 50% (20 points).
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Accuracy Score (20 points): Calculated using a normalization method. Among all teams that
pass the basic verification, the accuracy of the S-parameters is tested on five sets of target
parameters. The team with the highest accuracy will receive 20 points. Other teams' scores will be

scaled proportionally. Calculation formula: Accuracy Score = (Team's Accuracy / Highest Accuracy)
x 20 points.
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Performance Score (20 points): Primarily examines the accuracy of inference. It examines the
number of iterations required for the agent to achieve the target. Fewer iterations indicate more
accurate agent inference and initial value estimation. Normalization is used, with the
best-performing team receiving 20 points, and other teams' scores scaled proportionally.
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Innovation Bonus Points (Up to 10 points)
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Teams demonstrating outstanding contributions in areas such as agent framework design or
optimization techniques may receive additional bonus points, up to a maximum of 10 points. The

automation level and versatility of the agent framework can earn up to 5 bonus points, and
algorithmic optimization techniques can earn up to 5 bonus points.
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IV. Submission Materials

4.1 ZHZARIRS
4.1 Technical Report
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Participating teams must submit a technical report (PDF format), including the design concept
of the agent framework, quantification strategy and accuracy analysis, optimization methods,

interaction logs between the user and the agent framework, and any manual intervention involved.
The report should clearly explain the design ideas and key technical choices.

4.2 RIS SIS
4.2 Source Code and Scripts
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The complete Python design code, along with the agent-related scripts and configuration files,
must be submitted. Additionally, the script code for the Hermes simulation test platform needs to be
provided. All code should include appropriate comments to facilitate review.

4.3 I8iERSE
4.3 Verification Report
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The verification report needs to include at least five end-to-end inference and automated
simulation examples, along with a comprehensive analysis report.




