
           

 

UNNC – SZU Doctoral Training Partnership   
 

It’s essential that you have contacted the UNNC and/or SZU supervisors before applying. 

Formal applications should follow the instructions in ‘How to apply’ section. 

 

Research areas: Smart City 

 

Available PhD topics 

PhD topic  Degradation- and Confidence-Aware Multimodal Visual Sensing and Spatial 
Fusion for All-Weather Smart-City Transport Infrastructure 

SZU Supervisor Prof. Jiasong Zhu 

UNNC Supervisor(s) Dr Qian Zhang 

Short introduction & 
description of PhD 

This project aims to develop all-weather multimodal visual sensing methods 
for smart-city transport infrastructure, including traffic monitoring, roadside 
surveillance, industrial inspection and autonomous mobility. The motivation 
is that rain, fog, low illumination, glare, occlusion and sensor noise can 
reduce target saliency, weaken semantic understanding and make multi-
camera observations inconsistent. 

Instead of producing only a visually enhanced infrared-visible fusion image, 
the project will learn a structured sensing state that explicitly represents 
visual degradation, modality reliability, semantic hazard saliency, spatial 
alignment confidence and overall prediction trustworthiness. This sensing 
state is intended to help downstream systems understand not only what is 
detected, but also where and why perception may be unreliable. 

The project will focus on: 

• degradation-aware infrared-visible fusion on paired datasets such as 
MSRS, M3FD, LLVIP and RoadScene, focusing on target preservation, 
semantic information retention and reliability estimation; 

• semantic-modality information completion, using object proposals, 
segmentation maps, road-scene structure and hazard-related semantic 
cues to compensate for degraded visual observations; 

• confidence evaluation mechanisms for visual degradation, modality 
reliability, semantic hazard saliency and spatial alignment uncertainty; 

• structured spatial fusion for low-quality multi-view alignment in smart-city 
sensor networks, using calibrated multi-camera scenes and controlled 
rain/fog perturbations from nuScenes and CARLA; 

• downstream validation with an existing driving world model, comparing 
RGB-only, weather-label and sensing-state conditioning to test whether 

https://www.nottingham.edu.cn/en/graduateschool/how-to-apply/how-to-apply.aspx
https://facultyce.szu.edu.cn/zhujiasong/zh_CN/index.htm
https://research.nottingham.edu.cn/en/persons/qian-zhang/


the proposed sensing state improves cross-view consistency and hazard 
preservation. 

The expected outcome is a reusable sensing framework and evaluation 
protocol for all-weather multimodal fusion, confidence-aware perception 
and low-quality multi-view alignment, with potential transfer to smart 
transport, roadside surveillance and industrial inspection. 

Contact points Informal inquiries may be addressed to Dr Qian Zhang 
(qian.zhang@nottingham.edu.cn)and Prof Jiasong Zhu (zjsong@szu.edu.cn). 

PhD topic  BIM-GIS-IoT Digital Twin for Intelligent Operation and Maintenance of 
Buildings 

SZU Supervisor Prof Fan Cheng 

UNNC Supervisor(s) Dr. Rabee Reffat 

Short introduction & 
description of PhD 

This PhD topic focuses on developing an integrated Digital Twin platform that 
combines Building Information Modelling (BIM), Geographic Information 
Systems (GIS), and Internet of Things (IoT) technologies to enable smart, 
data-driven operation and maintenance (O&M) of buildings. 

Potential research directions include: 

[1] Data Integration Frameworks – Linking BIM (building-scale data), GIS 
(urban context), and IoT (real-time sensor data) into a unified digital 
twin environment. 

[2] Intelligent Monitoring & Predictive Maintenance – Using AI and 
analytics to predict failures, optimize energy use, and improve 
building performance. 

[3] Lifecycle Management – Enhancing decision-making across the 
building lifecycle, from design to operation and retrofit. 

[4] Smart Campus/City Applications – Scaling solutions to district or city 
levels for sustainable urban management. 

 

The project aligns with emerging needs in smart buildings and smart cities, 
offering opportunities to collaborate across disciplines such as architecture, 
engineering, computer science, and urban informatics. 

This DTP scholarship between SZU and UNNC provides a strong platform for 
interdisciplinary research, industry engagement, and access to advanced 
digital technologies in the built environment. 

Contact points Informal inquiries may be addressed to Dr. Rabee Reffat 
(rabee.reffat@nottingham.edu.cn) and Prof. Fan Cheng 
(fancheng@szu.edu.cn). 

 

Potential supervisors 

UNNC 
(Please visit https://www.nottingham.edu.cn/en/science-engineering/people/academic.aspx for more supervisors) 

Profile Email 

Chung Ket Thein chungket.thein@notttingham.edu.cn 

Elio Eduardo Espejo Arenas Elio-Eduardo-Espejo.Arenas@nottingham.edu.cn 

Guoping Qiu guoping.qiu@nottingham.edu.cn 

Jon Garibaldi Jon.Garibaldi@nottingham.edu.cn 
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Kian Ming Lim Kian-Ming.Lim@nottingham.edu.cn 

Lu Zheng Zheng.Lu@nottingham.edu.cn 

Nicholas Hamm nicholas.hamm@nottingham.edu.cn 

Qian Zhang Qian.Zhang@nottingham.edu.cn 

Qiao Lin Qiao.Lin@nottingham.edu.cn 

Rabee Reffat rabee.reffat@nottingham.edu.cn 

Yung-Tsang Chen Yung-Tsang.Chen@nottingham.edu.cn 

Zhengbing He Zhengbing.He@nottingham.edu.cn 

SZU 

Profile Email 

Cheng Fan fancheng@szu.edu.cn 

Baoding Zhou bdzhou@szu.edu.cn 

Jiasong Zhu zjsong@szu.edu.cn 
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