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2020 IEEE Xplore Challenge for Researchers in Asia

The questions below are based on research available via the IEEE Xplore digital library. IEEE Xplore
provides access to more than five-million full-text documents from some of the world's most highly-
cited publications in a wide range of technologies including electrical engineering, computing,
telecommunications, and many other new and emerging fields of study.

This search competition and the questions below specifically focus on biomedical technologies found
in IEEE Xplore and articles from IEEE Spectrum, one of nearly 200 leading publications available via
your institution’s subscription in the IEEE Xplore Digital Library.

Please search for the correct answers to these questions from articles found in IEEE Spectrum.



1. EJ3EAER Michael Shuler BRE—EHFAERNSE R L2 7 —EMERERS - 2248
=hth - BBNEBERS —ERUNRSRE - MRAERBRMRIVEEDNNH S - E—E
AUMRZEY Z BB EFRAN SRR R ERREAREL ?

127~ . 552 |EEE Xplore S FERZTE" Yu Shrike Zhang" - #RRARK LA “"A medical
mini-me one day your doctor could prescribe drugs based on now a biochip version of you

reacts” - BEMELEFLET -

A. 1970 FEUKREH

B. 1980 FAKER

C. 1990 FHUKEH

D. 2000 FAC#HA

Michael Shuler's group at Cornell University built a micro-physiological system that contains three
types of organoids—liver, bone marrow, and a tumor of the colon-on a single chip with closed
circulation. Researchers used it to examine the metabolism of a decades-old anticancer drug.
When was the first organ-on-a-chip system created to study the interaction of drugs?

Tip: In the global search box on the IEEE Xplore home page, type in the author name “Yu Shrike
Zhang” and click “Search”. Find the article titled “A medical mini-me one day your doctor could
prescribe drugs based on now a biochip version of you reacts”. Read the seventh paragraph to
find the year.

A. In the late 1970s
B. In the late 1980s
C. In the late 1990s

D. In the early 2000s


https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/Xplore/home.jsp

2. TEAEAMEIFSH Autonomous Healthcare A8 - IR ABIEERNERERTNEZSH
Al % - BERTTSTERERHSEESAHMABAMOEE - NREXRGRKZZEEZEZ RS HFA
AROAEA T, - EENRFAITLURENEREANBEENERE - EEE2NE - NRZILITEER
BEREMNRELNERE - A UREBERENER - BEERRARBET A T EIOEER
AFRBENEE - B2 Al 2% 0 - BEROULDURBEIZIREUEN - BIE0EZE NS & o a0 R’
f&=s - fEAutonomous Healthcare - MFEABERETH Al 2FEELZTENRNEEBENEH B/ ?
/N5 2 |EEE Xplore =B EH "Alinthe ICU" - ZBZEFE CEE /NS -

A. [IRFRR

B. MRAEER

C. MR Z#eA0/0 Bk

D. [MEAFNEIR %47

At Autonomous Healthcare, based in Hoboken, NJ, researchers are designing and building some of the
first Al systems for ICUs. These technologies are intended to provide vigilant and nuanced care, as if an
expert were at the patient's bedside every second, carefully calibrating treatment.

Such systems could relieve the burden on the overtaxed staff in critical-care units. A human doctor
typically has neither the time nor the tools to make sense of the rapidly accumulating data. But an Al
system does. It could also take actions based on the data, such as adjusting the machines

involved in crucial ICU tasks. At Autonomous Healthcare, what Al system and function are researchers
focusing on first to help patients?

Tip: On the IEEE Xplore home page, click on the advanced search button. Then type in the article
named “Al in the ICU” and click on “Search”. Click on the article to read the full text. Read the sixth
paragraph to find the answer.

A. Circulation and blood

B. Ventilation and fluids

C. Respiratory system and heartbeats

D. Respiratory system and blood pressure


https://ieeexplore.ieee.org/Xplore/home.jsp

3. wE&mBESE - Z DNA EFSEMELEBEE GB WEIE - TRAEFEH - +E2R - FHM
15 # 400 18 GB NERMARIBFTAER - BEEEIEFHRE KIS - BRIOAERFERITTIREG
BIREEERR - BERTEEEWRE - JBEMNKEEEBRERAIE MBI (flip) - M
WRIRENR ERRREERIENE - sl BSRE A ?
127~ : 55 & |EEE Xplore ZAdvanced Search &R - B AR "exabytes” EiEESearch -
EDIESRIEETY Magazines#hZEApply - EARILARED single year BA" 2018" - RERP
BLEEMYA "Exabytes” FEMNNE - HEMESUERP -

A BEFAHEN 1,000GB-1TB
B. 8 A&ENt 1TB - 2TB
C. B AZEN 1,000GB —2,000GB

D. A &N 2,000GB - 2TB

In the life sciences, DNA sequencing alone generates millions of gigabytes of data per year.
Researchers predict that within a decade we will be swamped with 40 billion GB of genomic data.
As data storage needs surge, traditional mass-storage technologies are starting to approach their
limits. Past that limit point, temperature fluctuations can induce the magnetically charged material
of the disk to flip, corrupting the data it holds. What is the limit point?

Tip: On the IEEE Xplore home page, click on the “Advanced Search” button. Type in the keyword
“exabytes” and click on the search button. Filter by “Magazines” and click “Apply”. In the search
results on the left, filter by single year and type in “2018”. Look for the article with the word
“Exabytes” in the title and click on the article link to read paragraph four.

A. 1,000 GB - 1 terabyte — per square inch
B. 1 terabyte — 2 terabyte — per square inch
C. 1,000 GB - 2,000 GB — per square inch

D. 2,000 GB - 2 terabyte — per square inch


https://ieeexplore.ieee.org/Xplore/home.jsp

4. ATZER - EINOHITFERT (THI ) RO RSMNIBEIAMEEE TR —BEESK—1E]
PIsE2BRNRALEAINE LN - 7 2019 F4 B - EIERAGTENRERRE —BrELSRE
NEIR  ZERESFERNBATALZ LN  EEEMBRALES - FRESERASOEEHEMEA
SIEEME ?

127K : ;B £ |EEE Xplore ZZAdvanced Search #EPfEia =R - B AT "Maglev Heart” #i#Search -
EEMERREREES "The Maglev Heart” BIXES -

A. SynCardia
B. AbioCor
C. Bivacor

D. LVAD

For more than 50 years, cardiac surgeons and biomedical engineers at the Texas Heart Institute)
have been working to develop an artificial heart that can fully replace natural ones. In April 2019,
the possible culmination of that long quest was inside a shaggy brown cow throughout the trial,
and the calf stayed healthy and energetic. What is the name of the company that made this
artificial heart?

Tip: On the IEEE Xplore home page, click on the “Advanced Search” button. Type in the keyword
“Maglev Heart” and click on the search button. Read the article titled “The Maglev Heart” to find
the company that developed this artificial heart.

E. SynCardia
F. AbioCor
G. Bivacor

H. LVAD


https://ieeexplore.ieee.org/Xplore/home.jsp

5. BRB|BHRZIMEA - BEAMIIRHERMIBATRNER  BESRIUELER
AWM —E D BBETFIRE - BELREBRBRELEMBERMENRREES -
WENBEERE BRAMERZAIKERBAE - AMBRTOIGEEHIRZRZ - MAL
BEE (Al) 2EBAREN HRBEIRGARSRETERNZE - HIEERFER
AT AAndrew H. Beck ETEREERMBE—EZEN Al WEERIMEE - M

ZAEIFR BN RARBEIR SZ U ERMASEYR - BRAEXRMEIATNZFEMTE ?

:#5 2 |EEE Xplore ZAdvanced Search EPSia =R - 1255 —{E 1118 A B2

“Pathology” - ##E "OR" #HEEE_EMAI#A "Andrew H. Beck” Fi¥ESearch

- EREEIEN BUREYL Magazines BhEApply - £ HREMsingle year BIA" 2018" - &ZE

EMRERIEER "Thisis how a pathologist could save your life” HIXXED -

=
AX

R
Al

=

A. Philips
B. IBM
C. PathAl

D. Leica Biosystems

When a patient has been coughing up blood, and a chest scan reveals a suspicious mass in his
lungs, a surgeon will remove a small cylindrical sample from the potential tumor. Then, if a
pathologist sees that the cells have the telltale signs of lung cancer through a microscope,
treatments will be required before the tumor spreads and grows. But pathologists can also make a
misdiagnosis and an artificially intelligent pathologist will likely provide more accurate diagnoses
than human pathologists. Andrew H. Beck, a pathologist who runs a three-year-old startup, says
his tools will bring real improvements in the accuracy of diagnoses and the efficacy of treatment.
What is the name of his startup company?

Tip: On the IEEE Xplore home page, click on the “Advanced search” button. In the first text box
type in “Pathology”, select “Or” and then type in “Andrew H. Beck” in the second text box. Click on
“Search” and filter by “Magazines”. Click “Apply”. In the search results on the left, filter by single
year and type in “2018”. Click on the article titled “This is how a pathologist could save your life”.
Read the article to determine the startup company name.

A. Philips
B. IBM
C. PathAl

D. Leica Biosystems


https://ieeexplore.ieee.org/Xplore/home.jsp

6. BB TTHEFRBEEERM - —EHLUREREEE - BT FRKER T REZEM IR SR
fEx1#l ( shape-memory materials ) SIREABMNKRWIERIE - BBBREA NGB - fE
HiEZRNEBRRE T GHRE—RZERMEHELLER BN - KEPEISZERBNNTIAZH—
HATRREMERR—TEY WEBEE/) - ESREANED - ZBEE AR ERSY

HENERE - WHEBTETE BEEMKEN - SEAMMPRRENEEEZE?
127~ : 55 % |EEE Xplore ZAdvanced Search &R - B AB#=F" Shape- shifting
electrodes” - TEMRLAFREERSamuel K. Moorei#E > "This is how a pathologist could
save your life” WXE - BEEMEST—EBP -

A. 10pm

B. 100um

C.1mm

D. 100mm

Getting neurons to communicate with electronics has always been hard-hard on the neurons.
Engineers now think shape-memory materials could do the job much better because they can be
programmed to snake around blood vessels and climb nerves like a vine. A group of engineers
from Tsinghua University and Zhejiang University are seeking a less-damaging, easier-to-implant

electrode for nerves. They constructed a substrate from a shape-memory polymer and deposited
a pattern of gold onto it to conduct nerve signals. How thick was the substrate they constructed ?

Tip: On the IEEE Xplore home page, click on “Advanced search”. Type in the keyword “Shape-
shifting electrodes”. Click on the article titled, “Shape-shifting electrodes for the brain: Materials
that have memory could make medical implants easier to place” written by Samuel K. Moore and
read the 11th paragraph for the answer.

A. 10um
B. 100um
C.1Imm

D. 100mm


https://ieeexplore.ieee.org/Xplore/home.jsp

sk ( pneumonia ) MEAMAIERZER (lung ailments ) HEEREEFLTHEZERE - K-
EZTAEN TR BENAHBESEXRSIFET —IREE - HERE 7 —ERHE - %R
HERY MBS REENMIEH RN  WAESATEEURENESE ASETERNMKDZ
- MFIFE S —EBEiER2E8 ( smart stethoscope ) BETEHARZ MR - DIFERS &M -
2015 F7E 5 BRI SRR R E SEEBZ D ?

127~ : B2 |EEE Xplore ZAdvanced Search #PEi@ =R - BMIAETE "The Stethoscope Gets Smart”
#hEESearch - EMRAREERES "The Stethoscope Gets Smart: Engineers from Johns

Hopkins are giving the humble stethoscope an Al upgrade” FIXXE - ZZERTEFigure 2.EIZE
th .

A. 6.1%

B. 8.6%

C. 15.5%

D. 24.9%

Worldwide, more children die of pneumonia and other lung ailments than from any other cause. A
project was established with a collaboration among engineers, doctors, and public health experts
at Johns Hopkins University. Together, they invented a device that uses digital sensing technology
for sound capture, active acoustics for noise cancellation, and artificial intelligence (Al) to help
health workers make accurate pneumonia diagnoses. They hope that the smart stethoscope will

be deployed around the world to prevent children from dying of pneumonia. In 2015, what
percentage of children died of pneumonia under the age of 5?

Tip: On the IEEE Xplore home page, click on “Advanced search”. Type in the phrase “The
Stethoscope Gets Smart”. Click on the article titled, “The Stethoscope Gets Smart: Engineers from
Johns Hopkins are giving the humble stethoscope an Al upgrade” and scroll down to find Figure 2
for the percentage.

A. 6.1%
B. 8.6%
C. 15.5%

D. 24.9%


https://ieeexplore.ieee.org/Xplore/home.jsp

8. —RIKER - BBIEA - FRIECHR - 5 DNA ETESMEAITREZEERNKFEZEK - Ml

BERER (MNEANGER ) ERNSEASBEE—  WEE 4P AFHEEE - FEHREIRR

75 HiE ERTEREEZSEMRERR - B—RIIMRIREZERD - IRIFEHEFoILAT

BETTHA - E—3REASEMERNESR | ESRITERAEZEREAEETRRES D

R A N ERE - IRERETERRE - SREBNNACTLEETIIRSA ?

187K : 55 % |EEE Xplore M RWUAAIZ PHITVESEIZ{FE" Author” - 7 last name BIA"
Maciejewicz” #i#ESearch - EFENBIER" Magazines” FEApply - ERERAEREZZER
“The Eyes have it: New iris-recognition techniques can tell whether an Eye is healthy,

diseased—ordead” X=E W EEMESTERP

A 21K

B. 6 1E@3

C. 12 EH

D.5%

Iris recognition could become a powerful new option for forensic examiners when they need to
verify the identity of a corpse. How long will the irises remain identifiable after death if cadavers
are kept cool?

Tip: On the IEEE Xplore home page, click on the drop down menu to the left of the global search
box and select “Author”. Type in the last name Maciejewicz and click on the search button. Filter
by “Magazines” and click “Apply”. Click on the article titled, “The Eyes have it: New iris-recognition
techniques can tell whether an Eye is healthy, diseased—or dead” and read the tenth paragraph.

A. Up to 21 days
B. About 6 months
C. 12 months

D. 5 years


https://ieeexplore.ieee.org/Xplore/home.jsp

9. E%#E (Rwanda) #EATLLZE - {EBZEM ( Muhanga ) /NMERIZRIR/NEE AT
(Kinazi) FREEZEE—EZ/NF - BEERIFEHFMIEAKEERERBEANTHRIERE - EARK
BURMMNEZipline ATEE - ZATBNRASERRMREN IR IEHERAM - EAKE
ERWONELE - TEE - TRMRHEENPT - WaithEZERER - TIFASRI0 FiH{FEI5E
F/NE5RIZEE WhatsApp  ETIBR—H#HEIR - FEZE - Bl TIFABERESWRIEEEHIZE -
SRR AZNESES - Bl LIFABARBTERZESWRIETIZE ?

127~ : 55 £ |EEE Xplore Z Advanced Search &R ER - MIARBERET "Zipline” & % Search -
EMRERPEESES "The blood is here: Zipline's medical delivery drones are changing
the game in Rwanda” WX & - BEEMES +IUESP -

A BAKIBREERR

B. fm A #2liERT 60 70

C. #mARREZERT 5 08

D. fEfE ARKIETR AU

Rwanda is known as the land of a thousand hills, and driving a car from the small town of Kinazi
takes over an hour. But a blood-carrying drone can make the trip in a very short time. The drone
is operated by Zipline, a California-based company focused on delivering medical supplies in
areas with poor infrastructure. The fixed-wing drone materializes and drops a small package that
parachutes to the ground. A staff member crosses the hospital parking lot to pick up the
package—a shipment of blood ordered by WhatsApp—a half hour earlier. The hospital staff
members will get an automatic text alert telling them to send someone outside to await the
delivery in advance. When will the hospital staff receive the text alert?

Tip: On the IEEE Xplore home page, click on “Advanced search”. Type in the keyword “Zipline”
Click on the article titled, “The blood is here: Zipline's medical delivery drones are changing the
game in Rwanda” and read the 14th paragraph to find the amount of time.

A. After the drone arrives at the hospital
B. 60 seconds before the drone arrives
C. About 5 minutes before the drone arrives

D. Before the drone takes off


https://ieeexplore.ieee.org/Xplore/home.jsp

10. RBEHFRBHEAEORSES  ERERPBEIREVDE O Z—NERMEAGH - BIFEEED
i BX mHLUGEEEARESBEEZRHENEY) - SITARAE - FEBEREMMIE
FEREMW MREZIRYUFAZIUSEEREIR ( nuclear quadrupole resonance - NQR ) 7%
EITmEET  SEREFREERZRAENRBIRFZ (atomic nuclei ) AAREEEYEEIE
SARAENEIEREEE BT EENERAETILERE - FETELWES - TRE SR
g Y EETZI BEHIRRE - HARIERNZEZ D ?
127~ 552 |EEE Xplore Zz Advanced Search &8 - B ARET "Counterfeit drugs” &BhEE
Search - EREESIRIEREL" Magazines” BhEApply - EMRERDPEE "Countering counterfeit

drugs: A technique used for detecting explosives can also verify the integrity of medicines”

EEMENEFTURABTHRS -

A.N-15 @ 0.1 - 5MHz, CI-35 @ 20-40MHz

B. N-14/15 @ 0.1-5MHz, CI-35 @ 2-40MHz
C.N-14 @ 0.1 - 5MHz, CI-35/37 @ 20-40MHz
D.N-13 @ 1- 5MHz, Cl-35/37 @ 20-40MHz

According to the World Health Organization, one out of ten medicines sold in developing countries
should be considered “substandard”. A similar situation exists in developed countries with fake
drugs in the markets. Researchers at Case Western Reserve University, University of Florida, and
King’s College London are looking into ways to verify the pharmaceutical ingredients using nuclear
guadrupole resonance (NQR). Energy transitions within the atomic nuclei of the chemical
responding at different frequencies will result in different spectrums, providing a unique fingerprint
for the compound. What are the two most commonly used chemicals in this resonance, and their
respective responding frequencies?

Tip: On the IEEE Xplore home page, click on “Advanced search”. Type in the keyword
“Counterfeit drugs”. Filter by ‘Magazines” and click “Apply”. Click on the article titled, “Countering
counterfeit drugs: A technique used for detecting explosives can also verify the integrity of
medicines” and read the 14th and 15th paragraphs for the frequencies.

A. N-15@ 0.1 - 5MHz, CI-35 @ 20-40MHz

B. N-14/15 @ 0.1-5MHz, CI-35 @ 2-40MHz

C. N-14 @ 0.1 — 5MHz, CI-35/37 @ 20-40MHz
D

N-13 @ 1- 5MHz, CI-35/37 @ 20-40MHz


https://ieeexplore.ieee.org/Xplore/home.jsp













