












• Built with advanced deep learning method and incorporated both spatial 
and temporal information in the prediction model

• Tested with full colonoscopy videos collected from 300 patients and 
achieved comparable results with a group of endoscopists

• 已完成在300名患者的結腸鏡視頻中進行離線測試，並達到與內鏡醫師相約的分辨率

• Evaluated on two patients for real-time processing and displaying the results
• 對兩名患者進行臨床測試，證明能達到實時的分析速度

• 用先進的深度學習和遷移學習算法融合來搭建，能同時分辨非瘜肉、非腫瘤性瘜肉

和腫瘤瘜肉三類圖像



• The system is built based on the convolution neural network of deep learning 
technology for Thinprep Cytologic Test (TCT) detection of cervical cancer 

• 本技術是基於卷積神經網絡、針對宮頸癌液基薄層細胞檢測Thinprep Cytologic Test 
(TCT) 的深度學習技術

• Cervical cancer is screened by automatically detecting suspected cell 
malformation with subtypes classified in digitalized cervical smear

• 本系統會自動對數碼化宮頸細胞塗片中的疑似病變細胞，進行篩選和亞型分類



• Soft Robotic Hand can be personalized for patients, from children to adults, 
according to the size of their fingers and palms

• 軟體機械手根據患者手指和手掌的尺寸度身訂造，不論兒童或成年患者均可使用

• Making use of the latest silicone printing technology, our soft elastomer-based 
actuators support patients to control their hand muscles and effectively facilitate 
hand function recovery 

• 結合最新矽膠列印技術，我們的軟膠製驅動器能輔助患者控制他們的手部肌肉，有效協

助手部機能復康

• To facilitate the relearning of upper-limb function, the Hand is intention-
driven using electrogram signals from the brain to the muscles 

• 軟體機械手使用肌電意念控制技術，會因應患者的活動意欲協助完成手部動作，讓患者

重新學習如何使用大腦控制手部肌肉，促進上肢活動的康復



• Novel patented technology
• 新型專利技術

• Incorporating Mg with the conventional implants can enhance the healing 
quality of fracture

• 通過結合鎂與傳統內植物提高骨折的治療質量

• The degradation of Mg plug promotes bone formation and facilitates 
fracture healing

• 鎂內植物在體內降解可促進骨的形成和骨折癒合

• Our system enhances healing in patients with diaphyseal fracture, especially 
for those with conditions that lead to decrease in regeneration potential

• 我們的系統能幫助骨幹骨折的病人，特別是同時患有其他疾病而導致骨折癒合緩慢的

病人於創傷後的癒合過程



• Measure more than 10 running related biomechanical parameters such 
as force, energy loss 

• 測量超過10種生物力學參數，如撞擊力、能量損失

• Analyze running injury risk and diagnose key issue in running form that 
leads to injury and poor performance 

• 分析用戶跑姿中會引致受傷和表現不佳的關鍵問題，提升跑步表現和降低受傷風險

• Provide clinically proven biofeedback targeted to the problematic area 
that can reduce injury risk by over 60%

• 提供經臨床實驗證實的生物反饋技術，可將受傷風險降低60%以上



The Portable Laser-Vibration Therapeutic Device is small and light-weight (170g). 
It covers three treatments of retrogression which can improve the treatment 
efficiency. 
便攜式激光振動治療儀體積細少和輕巧（只重170克），包含三種退行性病變的治療功效，

能有效地提高治療效果。

• Laser Therapy: use high range laser and low range laser which can provide 
low-level laser therapy

• 激光治療：使用不同波長的醫用激光以提供弱激光療法

• Vibration: provide physical therapy and strengthen musculoskeletal joints
• 振動按摩：提供物理治療和增強肌骨關節

• Heat Therapy: maintain the temperature at around 42 degree Celsius 
which is recommended by the U.S. Food and Drug Administration for 
medical rehabilitation

• 熱療：維持在美國食品藥品監督管理局建議的攝氏42度熱力以促進醫療康復



• Our system uses a special interferometry technique to greatly eliminate noise 
influence, thus, it can realize higher sensitivity and measurement resolution

• 本系統採用特殊的光學干涉技術，大大消除噪聲影響，因而可達至更高的靈敏度和測量

解析度

• Not only high precision, low cost, our system is also compact in size (weighs 
less than 1 kg), portable, and it can be further miniaturized and automated 
in future 

• 不但測量精度高、製造成本低，同時輕巧（重量少於1公斤）、便攜，將來更可進一步小型

化和自動化

• Our system is versatile. For example, it is able to detect defects in semiconductor 
chips, characterize micro-/nano-fabricated structures, image biological cells and 
tissues, etc. Even to be potentially used for blood screening in underdeveloped 
areas

• 用途廣泛，例如檢測半導體晶片缺陷、表徵微/納米製造結構、生物醫學細胞和組織成

像等，甚至可用於落後地區的血液檢測



• Pathogen specific enzymatic activity as a novel biomarker for 
malaria diagnostics

• 針對活體病原菌做檢測

• Effective extraction and well-preserved enzymatic activity by confined 
reaction in picoliters droplets

• 有效率的提取專一性高的病原菌酶作為生物標記物

• Catalytic reaction of enzymes offers an intrinsic amplification and 
significant improved detection sensitivity

• 利用酶催化反應的特性放大信號，無須後處理

• High species specificity
• 物種特異性高

• Ultrasensitive detection (0.06parasites/mL)
• 超靈敏檢測（每毫升0.06寄生物）

• Diagnostics based on saliva and direct pathogen detection
• 基於唾液和活體病原體檢測的診斷



• Our finding shows that the expression level of Fuz also increased 
in Alzheimer’s disease

• 研究結果顯示在阿茲海默症中同樣出現Fuz蛋白表達水平上升的情況

• Fuz-mediated apoptosis pathway plays some common roles in neurological 
disorders

• Fuz介導的細胞凋亡通路也存在於某些常見的神經系統疾病當中   

• We are now investigating the involvement of Fuz in other disease conditions, 
and finding compounds that can bring Fuz upregulation back down to a 
normal level

• 我們會繼續研究Fuz蛋白與其他疾病的聯繫，同時也正在尋找一些化合物，可以使升高

的Fuz蛋白表達水平重新恢復正常

• This research will be a novel therapeutic direction toward polyQ and 
Alzheimer’s diseases and make contributions to the advancement of biomedical 
science research in neural disease biology

• 研究成果可能為治療polyQ及阿茲海默症提供新的方向，有助推進神經疾病領域中生

物醫學方面的研究



• Both EXPO and autophagosome play important roles in regulating plant 
growth and development as well as plant response to environment

• EXPO和自噬體在調節植物生長發育以及對環境的反應中擔當重要角色

• Contribution to our understanding about organelle biogenesis and function 
in plants

• 幫助植物研究界對植物細胞器的生物合成和功能的理解

• Potential application in biotechnology for improving human health
• 對促進人類疾病研究的生物技術有潛在的應用價值

我們將研究所得的斷層圖模型轉換為3D動畫，並開發了一個手機應用程式，讓用戶透

過虛擬現實 (VR) 探索3D植物細胞器。

The tomogram models derived from our research are converted into 3D 
animations to be viewed in Virtual Reality (VR). We have developed a mobile app 
which users could explore 3D plant organelles in a stimulating cell environment.





• Control of the transmission of NIR for smart windows to maintain the room 
temperature at a comfortable level

• 控制智能窗戶的近紅外輻射穿透率以維持舒適的室內溫度

• Available for mass production at non-cleanroom environment
• 可在非無塵室環境中大量生產

• Cost-effective detection of toxic ingredients in food and common drugs with 
high accuracy, such as malachite green, heroin, cocaine, amphetamine and 
ketamine

• 提供高成本效益、高精確度的檢測方法去檢測食物中的有害物質以及社會常見毒品，例

如孔雀石綠、可卡因、海洛英以及安非他命



• Automatic sterilization
• 自動消毒

• Long-lasting
• 長效

• Reduced use of harmful or irritating disinfectants
• 減少有害或具刺激性消毒劑的使用

• Applications: self-sanitizing door handles, elevator buttons, screen 
protectors for touch screen kiosks, etc.

• 用途：自潔門柄、升降機按扭和輕觸式螢幕資訊站等



• Unlike optical remote sensing which can be affected by clouds and high 
albedo, radar technique applied in this project is not affected by cloudy 
weather and also better in observing upper accumulation zones of glaciers 
which are difficult to observe with optical techniques

• Technique innovated in this project has been applied to other continental 
glaciers and to form high precision digital elevation models

• Scientific outputs provide essential data for regional climate, glaciology, 
glacial-hydrology researches, and the prevention of glacier-related hazards

Hispar 
Glacier

Baltoro 
Glacier

Siachen 
Glacier

Biafo 
Glacier

Chogo 
Lungma
 Glacier

• 相比光學遙感方式，我們採用的雷達遙感技術不但不受雲層遮擋影響，亦不會被冰

川的高反射率影響，能更準確觀測冰川上游地區

• 相關成果為區域氣候、冰川學、冰川水文學和防治冰川災害等研究提供重要的觀測

資料

• 本項目所使用技術已應用於其他地區的冰川觀測及構建數碼化的高精準度高地模形



• The use of the ink depends on the fabricated device and the in-detail parameters 
can be customised, for instance, 500nm thick film for high performance PV 
solar panels and 50-100nm for LED devices

• The gas-solid reaction process and areactor developed by the team was able 
to fabricate large-area perovskite thin film (5 × 5 cm2) with dense structure, 
which substantially fostered their potential in commercial applications

• Advantages include the low-cost raw material, simple packaging technology, 
high power conversion efficiency and switchable PV-LED functions

• 鈣鈦礦墨水可因應不同裝置及參數製備，例如，500nm的薄膜適用於高性能PV太陽能

板；50-100nm的薄膜適用於LED裝置

• 團隊設計的氣固反應過程和反應器，能夠製備出緻密的大面積鈣鈦礦薄膜 (5 × 5 cm2)，

大大增加了鈣鈦礦電池的面積，向商業化生產所需要求大大邁進一步

• 優點包括低成本原材､ 簡單的封裝技術､高光電轉換效率和PV-LED切換功能



• Can be customized to detect specific chemical and biological species in 
aqueous solutions by tailoring hexabenzoperylene molecules through 
chemical synthesis

• 透過化學合成來修飾六苯並苝分子可以訂製不同的傳感器，檢測水溶液中的特定化學

與生物物質

• Demonstrate high selectivity and sensitivity to detect fluoride and streptavidin 
(a protein) down to a concentration of 1×10−6 M and 3.6×10−11 M respectively

• 測試時對氟離子和鏈霉親和素（一種蛋白質）表現出很高的靈敏度和良好的選擇性，能

檢測的濃度分別低至1×10-6 M和3.6×10-11 M

• Potential applications for food quality control, environmental monitoring 
and medical diagnosis

• 可應用於食品質量控制、環境監測和醫學診斷





• Goal: large-scale, real-time analysis on continuous, unbounded data streams
• 目標：大規模實時分析連續無限的數據流

• Applications: network measurements (e.g., anomaly detection, flow size 
distribution, failure diagnosis), data mining and machine learning (e.g., 
frequent pattern mining, classification, regression, prediction)

• 應用：網絡測量（例如異常檢測、流量分佈、故障診斷）、數據挖掘及機器學習（例如

頻繁模式挖掘、分類、回溯、預測）

• Users: telecommunication, IT service operators, big data analytics industry
• 目標用戶：電信、資訊科技服務營運商、大數據分析行業



• Profitability of our EMD-candlestick model significantly outperforms those 
using traditional candlestick

• EMD陰陽燭模型的盈利能力明顯超過只使用傳統陰陽燭的交易策略

• Our model acts as a low pass filter to filter out the noise from the intraday 
stock prices

• 以低通濾波器的形式去除每日股價變動中的雜訊

• By applying deep learning technology on the technical indicator signals 
generated from EMD-candlestick, we can formulate technical trading 
strategies for users

• 透過把深度學習技術應用在EMD陰陽燭所產生的技術指標訊號上，我們可為用戶制定

技術交易策略



• Can be applied in all 3D visual display device e.g. home TVs, movie theaters, 
mobile screens

• 可應用於各種3D顯示設備，例如家庭影院、電影院以及手機等

• CVD audiences wearing stereoscopic glasses will be able to distinguish the originally 
indistinguishable colors when presented with computer synthesized binocular 
images; while normal-vision audiences (without stereoscopic glasses) view the 
monocular images which are visually no difference from the original image

• 色盲人士透過3D眼鏡觀看由電腦產生的雙目影像，就可以分辨原本分辨不到的顏色；而

正常色覺人士不配戴3D眼鏡直接觀看屏幕上的單目影像，會看到和原圖沒有色彩差別的

圖像

• Not only enhancing the image colour instantly captured by the device camera 
for CVD audiences, the mobile application also allows normal-vision audiences 
to understand the vision of CVD by simulating the visual experience

• 流動應用程式不但可實時改善設備所攝錄的影像色彩，協助色盲人區分顏色，更可模擬色

盲人士所看到的影像效果，讓正常色覺人士感受色盲人士的視覺

• Our method is extensively evaluated via multiple quantitative experiments and 
user studies, with convincing results obtained in all test cases

• 量化評估及用戶測試證明我們的技術提供穩定滿意的效果



• We propose a color-encoding learning model which consists of an encoding 
network to convert a color image to grayscale, and a decoding network to 
invert the grayscale to color

• 我們提出一種顏色編碼的學習方案，將原始圖像中的色彩信息編碼為合成灰階，以及將

灰階變回彩色的解碼方法

• The color image recovered by the system is visually the same as the original 
image

• 利用系統恢復的彩色影像會和原圖沒有色彩差別

• Cloud and local storage space can be greatly reduced as the images are 
significant compressed using AI-based grayscale generation and color 
recovery technology

• 通過使用基於人工智能的色彩去除和恢復技術，數據可以得到進一步的壓縮，從而節省

雲端和本地的存儲空間



• Each underground device in the current system could be equipped with up 
to 5 different sensors to monitor the concentration of hydrogen sulfide (H2S), 
sulfur dioxide (SO2), methane (CH4), the change of water level, and to detect 
the opening status of the manhole cover

• 每個裝置可配備五個不同的傳感器：分別監測硫化氫(H2S)、二氧化硫(SO2)、甲烷

(CH4)、水位變化及沙井蓋開關狀態

• The manhole cover used to be a conventional obstacle to the propagation 
of wireless signals due to the metal shielding effect, but the team has 
changed its nature to an adaptably tuned antenna for a low-frequency 
communication system so that the collected sensor data can be sent back 
from a device inside a manhole to the based stations on a rooftop

• 研究團隊突破傳統思維方式，不將沙井蓋視為障礙，反而把其變為自適應天線的一部

分，將數據透過無線網絡傳送至位於大廈天台的基站

• The team has developed a very low power gas sampling device for gas 
sensors to prolong their lifetime while operating in a very humid and collusive 
underground environment to improve the durability and energy efficiency

• 研究團隊設計了一個低耗能全密封式微型氣體分析裝置，能有效地改善氣體傳感器在

潮濕、惡劣環境下的耐用性和效能



• Real-time detection of landslide impact on barriers
• 實時監測山體滑坡情況對防護設備的影響

• Low power consumption 
• 低耗能

• Low cost
• 低成本

• Durable and reliable
• 耐用可靠

• Flexible for deployment
• 部署靈活

• Effective detection and monitoring system to protect lives and properties
• 有效地保護市民生命和財產的檢測和監測系統



Key features of KEEP:
KEEP主要功能包括：

• KEEPCourse: Easily create online courses and practice flipped classrooms to 
enhance learning effectiveness

• KEEPCourse：教師可以簡便地創建網上課程，以翻轉課堂模式，提升學習效果

• Dashboard: A hub for data analytics where you can know the teaching 
effectiveness and student engagement for improving the teaching method

• Dashboard：分析教學數據，了解課程內容效用及學生參與狀況，以持續改進教學

• KEEPoll: A real-time web and mobile polling service to increase student 
engagement and improve teaching quality

• KEEPoll：結合網上和流動存取的實時投票系統，增加師生互動，提升學生的學習興趣

和改善教學質素

• KEEPCatalog: A showcase collection of the best-in-class tools and apps for 
teaching and learning

• KEEPCatalog：集合各類教學工具及應用程式，協助教師授課，亦輔助學生吸收知識及

完成課業

• KEEPSearch: Search smartly for education resources and information
• KEEPSearch：簡易、有效地找出教學所需的資源及資訊



• Offer students a user-friendly and engaging gamified learning environment 
for practicing English vocabulary pronunciation

• 為學生提供一個易於使用和有趣的遊戲化學習環境練習英語詞彙發音

• Encourage students to read aloud English words
• 鼓勵學生大聲朗讀英語詞彙

• Allow teachers to efficiently assess individual students’ learning performance
• 協助教師有效地評估每位學生的學習表現

• Support anywhere-anytime learning
• 支持隨時隨地學習

• Provide teachers with an authoring tool for tailor-making vocabulary lists for 
their students 

• 為教師提供製作教材工具，為學生度身訂造詞彙表

• Promote students’ motivation in English learning
• 提高學生學習英語動力

• Increase students motivation in learning English 
• 提高學生學習英語動力





• Novel technology from the development of thermoelectric device and 
rechargeable battery, to the design of power management circuit
創新的熱電器件、可再充電池及能源管理系統電路設計

• Improve the system reliability of WSNs
提升WSNs系統性能

• Reduce the labor and cost associated with replacing hundreds or 
thousands of batteries used in the WSNs
減低更換WSNs內成千上萬電池的人力物力及成本

• Enhance overall building efficiency by transforming waste heat into 
useful power source
廢熱開發轉為有效能量能夠提升整體建築效能

• Potential applications for building management, wireless sensors 
development, smart city
可應用於大廈管理､無線傳感器系統､智能家居



Why Bessel beam?
為什麼用貝塞爾光束？

Bessel beam is a “non-diffracting” beam, where its transverse intensity profile 
does not vary as it propagates, making it the ideal laser beam to perform laser 
cutting. We applied multiple Bessel beams to perform the laser dicing process 
in parallel, achieving higher throughput with both nanosecond and femtosecond 
lasers. With the new beam, the SLD modified layer is many times thicker by one pass.
貝塞爾光束是一種「非衍射」光束，其橫向強度分佈不隨其傳播而變化，使其成為激光切割

的理想激光束。我們利用納秒和飛秒激光器，並以多個貝塞爾光束同時進行激光切割，而且

貝塞爾光束能一次性產生更大範圍的變質層，使激光切割更高效。 

Dicing result in 650µm thick silicon wafer
650µm厚的矽晶片切割效果

650um

Cross section of 100µm wafer diced by the 
dicing system prototype

用本切割系統原型切割出來的晶園橫切面

100um






