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【提出用】

Porous materials in fuel processing and energy technologies

Prediction of porous materials’ microstructure and its evolution using machine learning
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Thermophysical and electrochemical properties characterization and 
prediction methods

Predicting 3D parameters from 
2D cross-section with CNN 

network

Generating artificial microstructures with 
defined properties with diffusion models 

and C-GAN networks 

Improving the measurement by super-
resolution, segmentation algorithms 

and 3D reconstruction from 2D image

Predicting performance and 
microstructure degradation by LSTM 

and UNIT networks

Efficient energy utilization and fuel processing are
crucial from the technological, environmental and
social points of view. Numerous energy conversion
technologies rely on porous structures. Within our
laboratory, we specialize in the production and
utilization of synthetic fuels alongside electrochemical
reactions within electrolysis and fuel cell systems. Our
emphasis lies in understanding the intricate
relationship between the microstructures of energy
devices, their performance, and the mechanisms
leading to degradation.
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【提出用】

Computer Vision for Sensing and Understanding Human Behavior

Computational understanding of human behavior in the real environment is essential for the
realization of AI systems that can accompany people and provide them with necessary support
when needed. In this laboratory, we specialize in computer vision, and are working on the
development of technologies to acquire knowledge about interactions between people and objects,
people and people, and people and environments, using different types of videos, such as first-
person view videos captured by wearable cameras and fixed-view videos from cameras installed in
the environment.

Single-to-dual view adaptation

Dense video captioning on 
egocentric videos

Active object segmentation 
based on action labels

Understanding human actions Deep understanding of actions 
involving complex procedures

Action recognition from
egocentric videos and IMU sensors

Pre-training with large-scale data

Understanding hand-object interactions3D hand pose estimation

Visual understanding of 
biological experiments
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