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     In my acceptance speech for the Outstanding Research Award, I shared my mottos with all researchers: "Nothing is
impossible for a willing heart”; "The biggest enemy in your life is yourself"; "Sow with today's tears and harvest tomorrow's
smiles" I believe that if we want to improve our research ability, to grow from grassroots researchers to be outstanding
contributors, and to make a difference in the research field we are interested in, we must make hard and great efforts.  I am
not encouraging working long hours without breaks; I am advocating having fun in research work. Our research must keep
pace with the times, innovate and update with the development of science and technology, which is the only way to get
closer to the truth. Therefore, as researchers, we must learn for life and love learning for life!
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     I came across a quote by Picasso (Pablo Ruiz Picasso, October 25, 1881 - April 8, 1973) by chance: "I am always doing
that which I cannot do, in order that I may learn how to do it."  Since then, this famous man of the last century has become
my idol. His quote precisely expresses my approach to scien�fic research over the past 30 years.

     I study cogni�ve control processes, including task switching, mul�tasking, working memory, and inhibitory func�on.
When I first joined my mentor Dr. Alan Allport's lab in 1989, I chose an unpopular field with only two references in the
world: non-spa�al task switching. Our results challenged the mainstream theory at that �me, so the process of publishing a
paper was quite arduous, but a�er much effort, our research was finally recognized. Our paper published in 1994 in the
A�en�on and Performance book series made "task switching" a popular subject and has been cited by google scholar more
than 2,000 �mes so far. The hardships of pursuing a PhD made me increasingly interested in novel research subjects and in
exploring new research direc�ons with different research tools, but my research journey was rugged because I did not use
the methods that I was familiar with. When I first started as a faculty member, I focused on behavioral differences between
normal people and neuropathic pa�ents (especially those with Parkinson's disease) (1993-2000), then on brain wave
technology (1999-present), and later, I taught myself brain imaging and other research methods in order to par�cipate in
the Brain Imaging Research Promo�on Network for Mental Science project funded by the Department of Humani�es,
Ministry of Science and Technology (2009-present) to explore the effects of aging, mood, sleep and other factors on
cogni�ve control ability, and explain the normal and pathological mechanisms with the help of mathema�cal models. I
have spent much effort in studying relevant literature of each subject. I occasionally hesitated and retreated on this lonely
research path, especially in the process of studying brain imaging. But more o�en than not, I stuck to my choice, especially
when a paper was published or when my research results were awarded the 2018 Future Technology Breakthrough Award
by the Ministry of Science and Technology (MOST) and won the research subsidy of the "Taiwan Brain Science and
Technology Development and Interna�onal Leap Forward Program" of the Ministry of Science and Technology for four
consecu�ve years from 2019 to 2022. These grants gave me the opportunity to explore the gene�c brain imaging map and
mechanism of mental toughness; the winning of the Outstanding Research Award of the Ministry of Science and
Technology twice (2007&2020) mo�vated me even more.  
 Moreover, it is only with new technologies and innova�ve ways of doing analy�cal research can we break through the
discoveries of the past.

     For example, one of the most groundbreaking results I have achieved in recent years using the above-men�oned
innova�ve technologies and research methods is the use of task-related func�onal magne�c resonance imaging (fMRI) to
study age differences in the stra�fied �ssue of frontal lobe func�on. The results showed that stra�fied �ssue along the
rostro-caudal axis was present in both the young and the elderly, but at the highest level of control, the elderly showed
neurological dedifferen�a�on.  Overall, older adults show maladap�ve hyperac�va�on in task-irrelevant areas, which is
detrimental to performance on tasks with the highest control requirements. This is the first study in the world to explore
the stra�fied �ssue func�on in the aging frontal lobe. In addi�on, we are one of the few research teams to explore age-
related differences in higher-order cogni�ve func�on using mul�modal magnetoencephalography in a series of studies on
the elderly. The findings suggest that the differences associated with higher-order cogni�on do not arise exclusively in the
prefrontal lobes, and that network connec�ons in the parietal and prefrontal lobes may play a cri�cal role. The mul�modal
analysis we’ve used provides different perspec�ves on human brain and cogni�ve func�on, leading to new research
direc�ons.
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Figure 1: We used high-field magne�c resonance imaging (HMRI) and func�onal brain imaging analysis to
explore differences in age-related hierarchical responses of blood oxygen concentra�on in rela�on to
frontal �ssue func�on, in order to show common and unique neural mechanisms and associa�ons that
address different levels of abstract cogni�ve control.
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