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FKDLQ SURFHVV LQYROYHG LQ WKH PDQXIDFWXULQJ LQGXVWU\ ,W
is the current trend of automation and data exchange in
manufacturing technologies which includes cyber-physical
V\VWHP LQWHUQHW RI WKLQJV ,27  FORXG FRPSXWLQJ DQG
FRJQLWLYHFRPSXWLQJDQG$UWL¿FLDOLQWHOOLJHQFH $,  This
new revolution ensures the growth and productivity to be
exponentially grown in future instead of expected linear
growth. The technological transformation has grown
exponentially in this era of technological and this follows
0RRU¶VODZ *RUGRQ0RRU LH´WKHQXPEHURIWUDQVLVWRUV
DQGUHVLVWRUVRQDFKLSGRXEOHVHYHU\PRQWKV´5

An American mechanical engineer, workshop supervisor
DQGRQHRIWKH¿UVWPDQDJHPHQWFRQVXOWDQWV0U)UHGHULFN
Winslow Taylor (1856-1915 AD) had realized 100 years ago
WKDW³LQWKHSDVWPDQKDVEHHQ¿UVW,QWKHIXWXUHWKHV\VWHP
ZLOO EH ¿UVW´ :H DUH \HW WR UHDOL]H WKLV IDFW LQ WKH ZRUN
culture of our country. The present-day concept is “health
FDUHLVDQLQGXVWU\´EXWZHDUH\HWWRUHDOL]HWRLQFRUSRUDWH
DQGLPSOHPHQWLW,QWKHSURFHVVRILQGXVWULDOL]DWLRQWKHUH
are characterization of the division of labor, standardization
of roles and tasks, the rise of a managerial superstructure
and the degradation or de-skilling of work. The health care
industry had been relatively spared from these changes in
the past. The typical work of a general practitioner treating
broad-spectrum disease in the 20th century is gradually
being splintered to narrower disciplines. Some specialty
like intensivists, emergency medicine physician and
hospitalists focus the work during a particular shift of duty
only. The protocol-driven telephone triage system and the
use of non-physician clinicians for urgent appointments in
primary care practices are some examples of standardization
DQGGHJUDGDWLRQRIZRUN7KHSURFHVVR൵HUVWKHDGYDQWDJHV
IRU SK\VLFLDQV GXH WR WKH SUHGLFWDEOH DQG GH¿QHG ZRUN
hours but at the same time, there are concerns of physicians
regarding the loss of autonomy, disruption of the continuity
of care, and the potential erosion of professional values.1
Along with this, the specialist care is becoming more
H[SHQVLYHEXWQRWGH¿QLWHO\RIEHWWHUTXDOLW\2

7KH LQGXVWU\  LV PDLQO\ FKDUDFWHUL]HGE\ IRXU IHDWXUHV
which are vertical networking of smart production system,
horizontal integration via a new generation of “global value
FKDLQ´QHWZRUNHQJLQHHULQJDFURVVWKHHQWLUHYDOXHFKDLQ
and the acceleration through exponential technologies.
,QWHUFRQQHFWHG GHYLFHV SURFHVV UHDOWLPH GDWD DQG WKH
V\VWHP ZLOO ¿JXUH RXW WKH EHVW VROXWLRQ $V D UHVXOW RI
which the products will be custom made with shorter lead
WLPHDQGUHGXFHGFRVW7KHFRPSRQHQWVRILQGXVWU\DUH
WKH LQWHUQHWRI WKLQJV ,27  ELJ GDWD V\VWHP LQWHJUDWLRQ
augmented reality, additive manufacturing, cybersecurity,
cloud computing, autonomous system and simulation.
,27³,QWHUQHWRIWKLQJV´LVDV\VWHPZKHUHYDULRXVLWHPV
are connected into the internet network where systems
H[FKDQJH LQIRUPDWLRQ DQG D൵HFW PXWXDOO\ WKURXJK
device connection, data sensing, communication and
What is Industry 4.0?
data synthesis. This system needs big data. According to
The German government declared in 2011 to enter the new 'RXJ/DQH\*DUWQHU³%LJGDWDLVKLJKYROXPHKLJK
era of industrial development, the concept is known as YHORFLW\DQGRUKLJKYDULHW\LQIRUPDWLRQDVVHWVWKDWUHTXLUH
,QGXVWU\/LNHRWKHUFRXQWULHVWKLVLVDGRSWHGGL൵HUHQWO\ new forms of processing to enable enhanced decision
in Japan as Society 5.0 which is “a human-centered society PDNLQJLQVLJKWGLVFRYHU\DQGSURFHVVRSWLPL]DWLRQ´6
to achieve both economic growth and better society with a 7KH LQGXVWU\  KDV FUHDWHG WKH GLVUXSWLRQ LQ VRFLHW\
KLJKO\LQWHJUDWHGF\EHUSK\VLFDOV\VWHP´3
with digitization, demonetization and democratization.
,QGXVWU\  UHIHUV WR D IXUWKHU GHYHORSPHQWDO VWDJH LQ Digitization simply means replacing the physical objects
the organization and management of the entire value with information and digital products. This is creating the
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disruption of present values because the marginal cost of the
products is going to be zero with the explosion of domains.
,QJHQHUDORQFHZHUHDOO\XQGHUVWDQGWKHYDOXHRIWKHWKLQJV
around us, the utility of these things rises exponentially.
Solar power is one of the examples. Demonetization
means “technologies which were expensive are going
WR EH VXEVWDQWLDOO\ FKHDSHU RU SRWHQWLDOO\ IUHH´ 7KH EHVW
H[DPSOHLVWKHVPDUWSKRQHIXO¿OOLQJWKHGHPDQGRISKRQH
camera, video camera, watch, alarm, play station, library,
encyclopedia, music system and GPS at a very cheaper rate
in a handheld device. The technology is so democratized
that at present day the access to information by smartphone
is huge. Although the technology is moving very fast, the
society is not yet ready to accept the change, as society
tends to be local and linear whereas the technology is
global and exponential.



There will be a serious shortage of health care
workers by 15 million.11



2YHUVWDUWXSVDUHWU\LQJDQLQQRYDWLRQLQWKH
health sector in the world.

%HVLGHV5RERWLFVWKH$,ZLOOSUHYDLOLQWKHVXUJLFDO¿HOG
LQ WKH IRUP RI ,27 LQVLGH WKH RSHUDWLQJ URRP -DSDQHVH
QHXURVXUJHRQ KDV SURSRVHG WKH 6&27 6PDUW &\EHU
2SHUDWLRQ 7KHDWHU  ZKHUH DOO PDFKLQHV DQG WRROV DUH
connected to the network and there is real-time analysis of
PDFKLQH RSHUDWLRQV DQG VWD൵ PRYHPHQW  ,Q WKLV SURFHVV
big data and sensors, navigate and optimize the solution
WR JLYH IHHGEDFNV VXSSRUW WR GRFWRUV WR KHOS WKH TXLFN
decision making.
6XUJLFDO GDWD VFLHQFH LV DQ HPHUJLQJ VFLHQWL¿F ¿HOG ZLWK
WKH REMHFWLYH RI LPSURYLQJ WKH TXDOLW\ RI LQWHUYHQWLRQDO
health care and its value through capturing, organizing,
analyzing, and modeling the data. The development
RI VXUJLFDO GDWD VFLHQFH SHUWDLQV WR SDWLHQWV H൵HFWRUV
(physicians, anesthesia team, nurses and devices including
robots), sensors (images, vital signs, medical device data
and motion data) and domain knowledge( including factual
NQRZOHGJHVXFKDVKRVSLWDOVSHFL¿FVWDQGDUGVUHODWHGWRWKH
FOLQLFDOZRUNÀRZSUHYLRXV¿QGLQJVIURPVWXGLHVRUFOLQLFDO
guidelines as well as practical knowledge from previous
procedures). This encompasses all clinical disciplines in
ZKLFK SDWLHQW FDUH UHTXLUHV LQWHUYHQWLRQ WR PDQLSXODWH
anatomical structures with a diagnostic, prognostic or
therapeutic goal such as surgery, interventional radiology,
radiotherapy and interventional gastroenterology. 12

Smart technology in the health sector and surgical practice.
7KHDUWL¿FLDOLQWHOOLJHQFH $, DQGPDFKLQH/HDUQLQJ 0/ 
LVD൵HFWLQJRXUGDLO\OLIH$,LVDQ\WHFKQLTXHWKDWHQDEOHV
WKHFRPSXWHUWRPLPLFKXPDQLQWHOOLJHQFHDQGWKH0/LV
WKHVXEVHWRI$,ZKLFKXVHVWKHVWDWLVWLFDOWHFKQLTXHOHDUQV
to solve a task from examples and is then able to complete
WKHWDVNRQLWVRZQ7KHLPSRUWDQFHRI$,DQGLWVYDOXHZDV
VWDUWHGWREHXQGHUVWRRGZKHQ'HHS%OXHFRPSXWHURI,%0
defeated World Champion Garry Kasparov in Chess in
1997. The present-day use of smart technology in health is
WHOHPHGLFLQHPHGLFDODSSVKHDOWKFDUH,27$,%ORFNFKDLQ
DQGFORXGVROXWLRQDQGPHGLDOURERWV.DUGLDDQG%OXH6WDU
Diabetes are some of the most popular examples of
DSSV 6WDELOL]LQJ VSRRQ ³OLIWZDUH´ E\ JRRJOH DQG HOHFWULF
VHDVRQLQJ IRUN E\ ³1R VDOW UHVWDXUDQW FRPPLWWHH´ DUH
the new innovations. Along with this, robotic surgery is
LQFUHDVLQJO\EHLQJXVHGLQWKHPRVWRIWKHGL൶FXOWVXUJHULHV
DQGLQWKHDUHDZKHUHDFFHVVLVYHU\OLPLWHG7KHTXHVWLRQ
comes how smart is the smart technology? The researcher
challenge competition (Chamelyon 16) has proved that the
detection of lymph node metastasis in women with breast
FDQFHU LV PRUH DFFXUDWH E\$, LQ FRPSDULVRQ WR D SDQHO RI
experts. 7

Smart technology is not without risks. There are technical
risks, ethical risks legal risks, human resource risk and
VLQJXODULW\6LQJXODULW\PHDQV$,EHFRPHVPRUHLQWHOOLJHQW
than human and becomes uncontrollable. Another issue of
$,LVWKHUHSODFHPHQWRIVRPHRIWKHFDWHJRU\RIPDQSRZHU
DVZHOODVMREV,WLVSUHGLFWHGWKDWLQFRPLQJ\HDUVWKHMREV
like radiologist, hematologist, research analysts etc. are
JRLQJWREHWDNHQRYHUE\$,
7KHTXHVWLRQUHPDLQVZLOO$,UHDOO\UHSODFHWKHGRFWRUV"

The factors driving smart technology in the health sector
are the following:

,QFRQFOXVLRQWKHUHLVQRGRXEWWKDWWKHVPDUWVHUYLFHVDQG
$,ZLOOGH¿QLWHO\FKDQJHWKHZRUOG,WLVXQSUHGLFWDEOHWKDW
ZKHWKHUWKHGRFWRUVZLOOEHUHSODFHGE\$,RUQRW%XWLWLV
predictable that the doctors who do not embrace technology
will be replaced by those who do.



World population increases and hard to keep
everyone healthy.



The number of individuals who are above 60 years
will be doubled, 2.1 billion in 2050. 8



Number of dementia patients will reach over 75
million in 2030.9



7KH PHGLFDO H[SHQVHV ZLOO LQFUHDVH E\  1.
annually.10
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