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Abstract. With the increasing demand for fairness and efficiency in knowledge competitions, traditional
manual judgment methods can no longer meet the requirements of modern competitive events. This paper
designs an intelligent responder control system based on PLC (Programmable Logic Controller) and MCGS
(Monitor and Control Generated System). The system realizes functions such as precise response timing,
automatic scoring, violation detection, and contestant suspension. By using Siemens S7-1200 PLC and
MCGS configuration software, the system ensures high stability and real-time performance. Simulation
results show that the system responds accurately, operates reliably, and is suitable for various competition
scenarios.
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Figure 1. Overall System Design Flowchart
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Table 1. Partial Input Port Address Table 2. Buzzer and Contestant Suspension One-Round
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Figure 3. Quick Response Logic Diagram
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Figure 4. Simulation of the Quiz Interface
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Figure 5. Contestant Buzz-in Procedure Diagram

Grand Altai Research & Education

Beiyck 2 (25)'2025

10.25712/ASTU.2410-485X.2025.02

Hayxka u o6pasoBanue Boabioro Aaras

101



CereBoe nspanue Cosera pekTopoB By30B boabmoro Aaraa

SE IR

[1] #2Z B, FETRES &2 AR [J]. FLBEER, 2023(05): 11-15.

[2] 253, FET Wi-Fi ()% S8 GETFHL 2 0288 W1t [0]. @I 5L, 2017(04): 111.

[3] 35 ER, A, XIS, B 0B Th i RIS BT i T B8 (1) 14075 4% FLES Multisim 1577 B SEIR
[7]. W E msr Rk, 2023(07): 128-130.

[4] ZB%% 7. 3T VHDL 1) 8 B8 a8 it 545 5 [J]. BHEE A, 2022(14): 60-62.

[5] 0 H. —FhZ Thaeia 4 [P]. R4 CN209218185U, 2019-08-06.5-9.

References

[1] Han Zhixing. Design of a Multi-Participant Buzzing Device Based on Logic Chips [J]. Electromechanical
Technology, 2023(05):11-15.

[2] Zhu Yunyan. Design of a Multi-channel Quiz Buzzer for Android Smartphones Based on Wi-Fi [J].
Communication World, 2017(04): 111.

[3] Huang Wei, Zhou Zhou, Liu Jiaru, et al. Multisim Design and Simulation Implementation of an Intelligent
Quiz Buzzer Circuit with Buzz-In Timing and Answer Timing Functions [J]. China High-tech,
2023(07):128-130.

[4] Zou Yijun. Design and Simulation of an 8-Channel Buzzer Based on VHDL [J]. Science and Innovation,
2022(14):60-62.

[5] Guo Xiguo. A multifunctional buzzer [P]. Fujian Province: CN209218185U, 2019-08-06.5-9.

Grand Altai Research & Education Hayxka u o6pasoBanue Boabioro Aaras
Bemmyck 2 (25)'2025 10.25712/ASTU.2410-485X.2025.02 102



