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Fig.3 The result of the proposed framework
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Fig.4 The result from the robot
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Fig.5 The schematic diagram of the proposed system
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ACM (Applied Computing and Multimedia Laboratory) is a research lab established at
Department of Electrical Engineering, National Chung Cheng University, Taiwan. We aim to
explore Deep Learning, Machine Learning, Computer Vision, Image Processing, Signal
Processing and apply them to different applications such as (a) Sensor fusion-based Applications,
(b) Multi-Camera Fusion, (c) Cooperation Algorithms for Scene Understanding, (d)
Computational Camera, Imaging, Photography, and (e) Synthesis of Stereoscopic Images for 3D
Display. Our previous and current projects include Parking Lot Management, Autonomous
Vehicle, Al Video Compression, Intelligence Cleaning Robot Design, UAV Image-based Density
estimation, Multiple RGBD Camera-based Human Skeleton Detection, Museum Guidance System,
Intelligence Robot Arm, and IoT-based Smart Building. Along with researching, we also build up
the international environment in our lab. Our lab members and interns come from different
countries such as Taiwan, Vietnam, Indonesia, India, Malaysia, and Thailand. Now, we are ready
and would like to invite selected and qualified candidates (master or undergraduates), who have
plans for degree study in Taiwan, to join ACM Lab for degree study and research intern.

Research topics in ACM

® Parking Lot System
B Innovative technology: Deep neural network models, Transfer learning.
B Application domains: Car parking guidance, Parking space analysis and management.

_ Parking lot system demo in rain
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Figl. The proposed algorithm Fig.2 The demonstration of Parking Space detection
® UAYV - Crowd counting and density estimation
B Innovative technology: Deep neural models, Image processing, Distribution Estimation.
B Application domains: Video surveillance, Crowd Management at such as music events,
sport events, street parade...
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Fig.3 The result of the proposed framework

A Study of Active SLAM for a Cleaning Robot using an Omnidirectional Camera

B [nnovative technology: Simultaneous Localization and Mapping (SLAM).

B Application domains: Household robot, Warehouse robot (understand environment and
self-localize).
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Fig.4 The result from the robot
Indoor Localization System
B Innovative technology: deep neural network models, probability graphical model,
multiple sensors fusion (Wi-Fi signal, IMU, camera, ...).
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Fig.5 The schematic diagram of the proposed system

Collaborations with our lab

Taiwan Semiconductor Manufacturing Co., Ltd. (TSMC): Our lab cooperates with
TSMC and mainly focus on big data analysis and its application to a smart building. The
research issues of intelligent building cover automatic sensing, analysis, and response
functions. The designed system should satisfy the requirements of safety, comfort,
convenience, and also achieve energy saving, reduce maintenance and management costs.

All Ring Technology Co., Ltd.: Our lab helps to develop deep learning algorithms for robot
vision applications. The developed technology helps the robot to understand the working
environment through the camera and other sensors. Upon the understanding of environment,
the robot can perform self-localization and path planning. These techniques can be applied to
a wide range of applications like a household robot or a warehouse robot.

Ministry of Science and Technology: We have granted government research projects
related to image/video compression and industrial robot arm. In these projects, we focus on
developing and applying deep learning algorithm to achieve higher performance compared
with other traditional methods. Besides, we have proposed some novel algorithms for system
designs; the research results are published on some international conferences and journals,
e.g. ICIP, ICASSP, SMC, IEEE Transactions on Image Processing, IEEE Transactions on
Circuits and Systems for Video Technology.

Contact: Professor. Ching-Chun Huang
(chingchun.huang @ee.ccu.edu.tw, +886-5-2720411 Ext. 33223)

4



