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A Comparative Study on the Performance of DNN and LLM-Based Models for Indoor Temperature

Prediction in Daycare Center

Abstract

ST S o5 2 A e
Bae, Kang Woo" Ham, Yu Jin™ Moon, Jin Woo™

This study compares the indoor temperature prediction performance of a Deep Neural Network (DNN) and Large Language Models (LLM)
using IoT sensor data collected from a daycare center in Jincheon-gun, Korea. The DNN model was trained on December 2025 - January
2026 data, while Llama 3.3 70B and GPT-40 mini were applied in a zero-shot manner without additional training. Short-term (10-minute
ahead) and long-term (3-hour ahead) predictions were evaluated using MAE, RMSE, MAPE, and CvRMSE. The results indicated that
LLM-based models outperformed the DNN across both prediction horizons, suggesting that zero—shot LLMs offer a cost-effective and
immediately deployable alternative for indoor temperature prediction in daycare centers.
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Details
‘A’ Daycare Center, Jincheon-gun, Chungcheongbuk-do
1 Classroom

Information

Location
Target

Occupant

schedule A maximum of 16 people / 09:00 ~ 16:00

eIndoor temperature [C]
eQOutdoor temperature [C]
*CO, concentration [ppm]

eCorridor temperature [C]
®FCU set temperature [C

Variables ]
eFloor heating setpoint [C]
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Model | Horizon | MAE | RMSE | MAPE | CVRMSE
AN 10min. | 025 C | 042 C | 1.06% | 185%
3hr. 206 C | 296 T | 8.62% | 13.11%
Llama 3.3 | 10min. | 0.07 C | 016 T | 034% | 0.75%
70B 3hr. 122 C | 171 °C | 527% | 791%
GPT4o 10min. | 008 C | 0.17 C | 039% | 0.83%
mini 3hr. 131 C | 185 C | 569% | 855%
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