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D A I L Y  S C H E D U L E

D E C E M B E R  1 2 ,  2 0 2 2
B a y v i e w  H o t e l  L a n g k a w i ,  M a l a y s i a
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T s .  S h a m s u l  B a h a r  M o h d  N o r
C h i e f  E x e c u t i v e  O f f i c e r ,  M a l a y s i a n  G r e e n  T e c h n o l o g y
&  C l i m a t e  C h a n g e  C e n t e r  ( M G T C ) ,  M a l a y s i a

1 0 . 1 0 A M  :  P L E N A R Y  S P E A K E R  2
I r .  D r .  N o r s h a h  H a f e e z  S h u a i b
E x e c u t i v e  D i r e c t o r / C h i e f  T e c h n i c a l  O f f i c e r  a t  M T C
E n g i n e e r i n g  S d n  B h d . ,  M a l a y s i a

1 1 . 0 0 A M  |  M O R N I N G  T E A  B R E A K

1 1 . 1 5 A M  |  K E Y N O T E  &  P A R A L L E L  S E S S I O N S  1

h t t p s : / / e n g i n e e r i n g . u t m . m y / s i e 2 0 2 2

F o y e r ,  B a y v i e w  B a l l r o o m ,  L e v e l  2

S a p p h i r e ,  D i a m o n d ,  R u b y ,  E m e r a l d ,  A q u a m a r i n e ,  L e v e l  2

0 1 . 0 0 P M  |  L U N C H  B R E A K
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0 3 . 3 0 P M  |  A F T E R N O O N  T E A  B R E A K
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0 3 . 4 5 P M  |  P A R A L L E L  S E S S I O N S  2  P A R T  2
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D E C E M B E R  1 3 ,  2 0 2 2
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0 8 . 0 0  A M  |  R E G I S T R A T I O N
F o y e r ,  B a y v i e w  B a l l r o o m ,  L e v e l  2
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C h a n g e  ( M G T C ) ,  M a l a y s i a  a n d  I r .  D r .  N o r s h a h  H a f e e z  S h u a i b ,
E x e c u t i v e  D i r e c t o r /  C h i e f  T e c h n i c a l  O f f i c e r  o f  M T C  E n g i n e e r i n g
S d n .  B h d . ,  M a l a y s i a .  

  W e  a r e  a l s o  g r a t e f u l  f o r  t h e  c o m m i t m e n t  a n d  e f f o r t  o f  a l l
k e y n o t e  s p e a k e r s  i n  p a r t i c i p a t i n g  i n  t h i s  c o n f e r e n c e .  A s  t h i s  i s
t h e  s e c o n d  t i m e  o f  S I E ,  w e  r e c e i v e d  l a r g e  n u m b e r  o f  p a p e r s
s u b m i s s i o n  f r o m  a u t h o r s  a l l  o v e r  t h e  w o r l d  i n c l u d i n g  A u s t r a l i a ,
B a n g l a d e s h ,  B r u n e i ,  C h i n a ,  C z e c h i a ,  E g y p t ,  E t h i o p i a ,  F r a n c e ,
I n d o n e s i a ,  I r a q ,  Y e m e n  a n d  o t h e r s .

   T h e  S I E 2 0 2 2  i s  a  p l a t f o r m  e n a b l i n g  p a r t i c i p a n t s  t o  s h a r e  t h e i r
i d e a s ,  r e s e a r c h  o u t p u t  a n d  k n o w l e d g e .  T h i s  c o n f e r e n c e  h o p e f u l l y
w i l l  e x p o s e  a l l  p a r t i c i p a n t s  t o  d i f f e r e n t  a s p e c t  o f  t e c h n o l o g y  a n d
s c i e n t i f i c  k n o w l e d g e  t h a t  i s  b e n e f i c i a l  t o  t h e  s u s t a i n a b i l i t y  a n d
p r o s p e r i t y  o f  h u m a n k i n d .

   A p a r t  f r o m  t h e  t e c h n i c a l  a n d  s c i e n t i f i c  m e e t i n g s ,  w e  w i s h  a l l
t h e  p a r t i c i p a n t s  e s p e c i a l l y  w h o  a r e  n e w  t o  L a n g k a w i ,  w o u l d  t a k e
t h e  m a x i m u m  b e n e f i t  o f  e n j o y i n g  t h e  s c e n e  a n d  a t m o s p h e r e  o f
t h i s  M a l a y s i a  i s l a n d .  F i n a l l y ,  I  w o u l d  l i k e  t o  t a k e  t h i s  o p p o r t u n i t y
t o  t h a n k  a l l  a u t h o r s ,  p r e s e n t e r s ,  r e v i e w e r s  a s  w e l l  a s  t h e
c o n f e r e n c e  c o m m i t t e e  m e m b e r s  w h o  h a v e  r e l e n t l e s s l y  p u t  t h e i r
e f f o r t  i n t o  m a k i n g  t h i s  S I E 2 0 2 2 ’ s  s u c c e s s .

P R O F .  D R .  R O S L I  M D  I L L I A S
D e p u t y  V i c e  C h a n c e l l o r  ( R e s e a r c h  &  I n n o v a t i o n )
U n i v e r s i t i  T e k n o l o g i  M a l a y s i a

W E L C O M I N G  S P E E C H

h t t p s : / / e n g i n e e r i n g . u t m . m y / s i e 2 0 2 2

O n  b e h a l f  o f  t h e  o r g a n i z e r ,  I  a m  d e l i g h t e d
t o  w e l c o m e  a l l  p r e s e n t e r s  a n d
p a r t i c i p a n t s  t o  t h e  S u s t a i n a b l e  a n d
I n t e g r a t e d  E n g i n e e r i n g  I n t e r n a t i o n a l
C o n f e r e n c e  2 0 2 2  ( S I E 2 0 2 2 )  c o n f e r e n c e
o r g a n i z e d  b y  U n i v e r s i t i  T e k n o l o g i
M a l a y s i a  ( U T M )  a t  B a y v i e w  H o t e l ,
L a n g k a w i ,  M a l a y s i a  o n  1 2  –  1 3  D e c e m b e r
2 0 2 2 .  I  w o u l d  a l s o  l i k e  t o  e x t e n d  o u r
w a r m  w e l c o m e  t o  o u r  h o n o u r a b l e  g u e s t s
a n d  p l e n a r y  s p e a k e r s ,  T s .  S h a m s u l  B a h a r
M o h d  N o r ,  C h i e f  E x e c u t i v e  O f f i c e r  o f
M a l a y s i a n  G r e e n  T e c h n o l o g y  &  C l i m a t e  



e a g e r l y  a w a i t  y o u r  a c t i v e  p a r t i c i p a t i o n  a n d  p r e s e n t a t i o n  o f  y o u r
p r o j e c t  a n d  f i n d i n g s .  T h e  e v e n t  w i l l  b e  h e l d  f o r  t w o  d a y s  f r o m
D e c e m b e r  1 2 t h  ( M o n d a y )  t o  D e c e m b e r  1 3 t h  ( T u e s d a y ) .

 P r e v i o u s l y ,  t h e  S I E  2 0 1 9  c o n f e r e n c e  w a s  h e l d  a r o u n d  m i d -
D e c e m b e r  o f  2 0 1 9 ,  t h i s  y e a r  t h e  e n t i r e  s c h e d u l e  h a s  b e e n  m o v e d
t o  D e c e m b e r  2 0 2 2 ,  s o  i t  i s  r e c o m m e n d e d  t h a t  y o u  m a k e  t h e
n e c e s s a r y  a r r a n g e m e n t s ,  s o  t h a t  e v e r y o n e  c a n  p a r t i c i p a t e
p h y s i c a l l y  a f t e r  w e  h a v e  f a c e d  c o v i d  1 9  p a n d e m i c .  B a y v i e w  H o t e l
L a n g k a w i  w a s  c h o s e n  t o  e n c o u r a g e  a n  i n t e r n a t i o n a l  p a r t i c i p a n t
t o  c o m e  a n d  e n j o y  t h e  s c e n i c  v i e w  o f  L a n g k a w i  a t  t h e  s a m e  t i m e
j o i n i n g  t h e  c o n f e r e n c e  t o  s h a r e  t h e i r  s t u d i e s  a n d  f i n d i n g s  t o  a l l
p a r t i c i p a n t s .

  S I E  2 0 2 2  i s  t h e  2 n d  t i m e  h o s t e d  c o n f e r e n c e  o r g a n i s e d  b y
U n i v e r s i t i  T e k n o l o g i  M a l a y s i a  ( U T M ) ,  a f t e r  t h e  a c c o m p l i s h m e n t
o f   S I E  2 0 1 9 .  T h i s  c o n f e r e n c e  p r o v i d e s  a  p l a t f o r m  f o r  s c i e n t i s t s ,
a c a d e m i c i a n s ,  p o l i c y  m a k e r s  a n d  i n d u s t r y  p l a y e r s  a m o n g  o t h e r s
t o  d i s c u s s  a n d  d i s s e m i n a t e  i s s u e s  a n d  p r o g r e s s  i n  t h e
i n t e r c o n n e c t e d  a n d  m u l t i d i s c i p l i n a r y  f i e l d s  o f  s u s t a i n a b l e
d e v e l o p m e n t  a n d  e n g i n e e r i n g .  W e  a r e  c e r t a i n  t h a t  y o u r
p r e s e n c e ,  a l o n g  w i t h  y o u r  e x p e r t i s e ,  v i s i o n ,  k n o w l e d g e ,  a n d
e x p e r i e n c e  w i l l  h e l p  u s  c o n s o l i d a t e  o u r  t h o u g h t s  a n d  p r a c t i c e s ,
a s  w e l l  a s  p a v e  t h e  w a y  i n t o  t h e  f u t u r e .  W e  c e r t a i n l y  c a n n o t
a c c o m p l i s h  w h a t  w e  a r e  d o i n g  w i t h o u t  y o u r  s u p p o r t .

  S u s t a i n a b l e  a n d  e n g i n e e r i n g  i s  t h e  c h o s e n  t h e m e .  T h i s  i s
i n d e e d  s i g n i f i c a n t  a s  i t  u n d e r l i n e s  t h e  f a c t  t h a t  r e s e a r c h  a n d
k n o w l e d g e  i n  t h e  f i e l d  o f  s u s t a i n a b l e  d e v e l o p m e n t  a n d  
 e n g i n e e r i n g  d e v e l o p s  a t  s u c h  a  r a p i d  a n d  s i g n i f i c a n t  p a c e  t h a t
w e  m u s t  k e e p  c o n t i n u a l l y  a b r e a s t  w i t h  t h e  n e w e s t  d e v e l o p m e n t s

G E N E R A L  C H A I R ' S  M E S S A G E

h t t p s : / / e n g i n e e r i n g . u t m . m y / s i e 2 0 2 2

D e a r  l a d i e s  a n d  g e n t l e m e n ,

  O n  b e h a l f  o f  t h e  o r g a n i z i n g  c o m m i t t e e s ,
i t  i s  a  g r e a t  p l e a s u r e  t o  w e l c o m e  a l l  o f
y o u  t o  t h e  S u s t a i n a b l e  a n d  I n t e g r a t e d
E n g i n e e r i n g  I n t e r n a t i o n a l  C o n f e r e n c e  ( S I E
2 0 2 2 ) ,  w h i c h  w i l l  b e  h e l d  i n  L a n g k a w i
I s l a n d ,  M a l a y s i a ,  f r o m  1 2  D e c e m b e r  t o  1 3
D e c e m b e r  2 0 2 2 .

 I t  h a s  b e e n  3  y e a r s  s i n c e  t h i s  c o n f e r e n c e
w a s  l a s t  h e l d  i n  P u t r a j a y a .  L e t  m e  p r o v i d e
a  b r i e f  o v e r v i e w  o f  t h e  c o n f e r e n c e  a s  w e  



l e s t  w e  f a l l  b e h i n d .  H e n c e  t h e  n e e d  f o r  t h i s  c o n f e r e n c e  t o  b e
h e l d  c o n t i n u o u s l y .  H o w b e i t ,  I  p e r s o n a l l y  d o n ’ t  k n o w ,  w h a t  w i l l
h a p p e n  t o  t h i s  c o n f e r e n c e  i n  t h e  n e x t  c o m i n g  y e a r s ,  w h e t h e r  i t
w i l l  b e  c o n t i n u o u s l y  o r g a n i z e d  o r  n o t .  I  w i l l  l e a v e  i t  t o  t h e  n e x t
c o m m i t t e e  t o  d e c i d e .    

  O u r  l o c a l  o r g a n i z i n g  c o m m i t t e e  h a s  p u t  i n  p l a c e  a n  e x c i t i n g
p r e s e n t a t i o n  p r o g r a m ,  w i t h  p r e s e n t a t i o n s  b y  r e n o w n e d  s p e a k e r s
s u c h  a s  p l e n a r y  s p e a k e r s  a n d  k e y n o t e  s p e a k e r s  f r o m  t h e  r e g i o n
a n d  b e y o n d ,  t o  p r o v i d e  u s  a n  i n s i g h t  i n t o  t h e  c u t t i n g - e d g e
d e v e l o p m e n t s  i n  s u s t a i n a b l e  d e v e l o p m e n t  a n d  e n g i n e e r i n g .  O u r
o r g a n i z i n g  c o m m i t t e e s  h a s  p a c k e d  a l l  t w o  d a y s  w i t h  r o u s i n g
p r e s e n t a t i o n s  a n d  p l e n a r y  s e s s i o n s  a c c o r d i n g  t o  6  d i f f e r e n t
e n g i n e e r i n g  f i e l d s .  I t  p r o m i s e s  t o  b r i d g e  t h e  l a t e s t  f i n d i n g s  a n d
s t u d i e s  i n  s u s t a i n a b l e  d e v e l o p m e n t  a n d  e n g i n e e r i n g .  W e  h a v e
a l s o  p r e p a r e d  a n  a t t r a c t i v e  s o c i a l  p r o g r a m ,  w h i c h  w e  a r e
c o n f i d e n t  w i l l  f a c i l i t a t e  n e t w o r k i n g  a m o n g  t h e  p a r t i c i p a n t s .

   P r e s e n t a t i o n  a s i d e ,  L a n g k a w i  i s  a  w o n d e r f u l  t r a v e l  d e s t i n a t i o n .
F r o m  i t s  p e r f e c t  w e a t h e r  t o  i n c r e d i b l e  b e a c h e s ,  L a n g k a w i  i s  a l s o
a n  a f f o r d a b l e  t r a v e l  d e s t i n a t i o n  w i t h  l o t s  t o  d o  w i t h  t h e  f a m i l y .  A
m u l t i c u l t u r a l  m e l t i n g  p o t ,  t h e  l o c a l  M a l a y  c u l t u r e  i s  i n f u s e d  w i t h
s t r o n g  f l a v o r s  f r o m  C h i n a ,  I n d i a  a n d  t h e  r e s t  o f  S o u t h e a s t  A s i a .
E v e r y w h e r e  y o u  l o o k ,  i t  i s  a  n o t i o n  o f  f u s i o n  a n d  d i v e r s i t y .  T h e
f o r e i g n  d e l e g a t e s  w i l l  e n j o y  t h e  d e l e c t a b l e  c u i s i n e  a n d  w a r m
h o s p i t a l i t y  t h a t  M a l a y s i a  h a s  t o  o f f e r .

   W e  a s k  f o r  y o u r  p a t i e n c e  a n d  u n d e r s t a n d i n g  i n  c a s e  o f  a n y
i m p e r f e c t i o n s ,  a n d  w e  w o u l d  a p p r e c i a t e  i t  i f  y o u  c o u l d  s h a r e
y o u r  o p i n i o n  a b o u t  t h e  e v e n t  w i t h  u s  t h r o u g h  o u r  c o n f e r e n c e
c o m m i t t e e  o r  s e c r e t a r i a t .
L a s t  b u t  n o t  l e a s t ,  t h i s  c o n f e r e n c e  w o u l d  n o t  b e  p o s s i b l e  w i t h o u t
s u p p o r t  f r o m  s e v e r a l  s p o n s o r s   s u c h  a s  M y C E B ,  v a r i o u s  o t h e r
o r g a n i z a t i o n s  a n d  f e e s  f r o m  p a r t i c i p a n t s .  W e  h a v e  r e c e i v e d
s e v e r a l  f u n d i n g  a s s i s t a n c e s  t o  m a k e  t h i s  e v e n t  e v e n  m o r e
s u c c e s s f u l .

  I t  i s  t h e  r e s p o n s i b i l i t y  o f  a l l  o f  u s  h e r e  a t  t h e  c o n f e r e n c e
c o m m i t t e e  t o  m a k e  s u r e  t h a t  t h i s  c o n f e r e n c e  r u n s  s m o o t h l y ,  b u t
i t s  s u c c e s s  l a r g e l y  r e s t s  o n  t h e  c o l l e c t i v e  e f f o r t  o f  o u r  m e m b e r s
a n d  s p o n s o r s .  H e n c e ,  w e  w o u l d  l i k e  t o  e x t e n d  o u r  w a r m e s t
w e l c o m e  t o  a l l ,  a n d  w e  l o o k  f o r w a r d  t o  y o u r  k e e n  s u p p o r t  a n d
p a r t i c i p a t i o n

B e s t  w i s h e s ,
A S S O C .  P R O F .  D R .  A G U S  B I N  A R S A D
G e n e r a l  C h a i r
S I E  2 0 2 2
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A D V I S O R S

G E N E R A L  C H A I R

G E N E R A L  C O - C H A I R

S E C R E T A R I A T

T E C H N I C A L  P R O G R A M  
C H A I R S

F I N A N C E  C H A I R S

W E B S I T E  &  P U B L I C I T Y  
C H A I R

P U B L I C A T I O N  C H A I R

S P O N S O R S H I P  C H A I R S

E V E N T  M A N A G E R S

L O G I S T I C  &  T E C H N I C A L  
C H A I R

P R O T O C O L / L O C A L  
A R R A N G E M E N T  C H A I R

P r o f  .  D r .  A h m a d  B a h a r u d d i n  A b d  R a h m a n
P r o f .  T s .  D r .  R u z a i r i  A b d u l  R a h i m  ( E x t e r n a l
A d v i s o r )
A s s o c .  P r o f .  I r .  D r .  Z a i n i  A h m a d

A s s o c .  P r o f .  D r .  A g u s  A r s a d

P r o f .  T s .  D r .  Z a h a r u d d i n  M o h a m e d

D r .  S a l m i a t i
D r .  N a d i r a h  D a r u s

A s s o c .  P r o f .  I r .  D r .  M u h a m m a d  A b b a s
A h m a d  Z a i n i
D r .  N o r a l i a n i  A l i a s
D r .  U s m a n  U l l a h  S h e i k h
D r .  N o o r  H i d a y a h  Z a k a r i a
D r .  A z i a t u l  N i z a  S a d i k i n
D r .  M u h a m m a d  F a i z  H i l m i  R a n i

A s s o c .  P r o f .  D r .  T u t y  A s m a  A b u  B a k a r
A s s o c .  P r o f .  D r .  Z a r i n a  A b  M u i s
D r .  A i s h a h  R o s l i

T s .  D r .  H e r m a n  W a h i d

A s s o c .  P r o f .  I r .  D r .  M a l a r v i l i  B a l a  K r i s h n a n

D r .  J o h a n n a  A h m a d
D r .  A d i l a  F i r d a u s  A r b a i n

D r .  A z i z u l  A z r i  M u s t a f f a
D r .  M o h d  A s m a d i  M o h a m m e d  Y u s s u f

D r .  A i z u d d i n  S u p e e

D r .  M o h d  S a i f u l  A z i m i  M a h m u d
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A h m a d  Z a h r a n  M d  K h u d z a r i ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,
M a l a y s i a
A h m a d  Z i a d  S u l a i m a n ,  U n i v e r s i t i  M a l a y s i a  K e l a n t a n ,  M a l a y s i a
A l e x a  R a y  F e r n a n d o ,  N a t i o n a l  U n i v e r s i t y ,  P h i l i p p i n e s
A l p h a  A g a p e  G o p a l a i ,  M o n a s h  U n i v e r s i t y ,  M a l a y s i a
A n  L i u ,  S h e n z h e n  U n i v e r s i t y ,  C h i n a
A w a i s  G u l  A i r i j ,  D a w o o d  U n i v e r s i t y  o f  E n g i n e e r i n g  &
T e c h n o l o g y ,  P a k i s t a n
A z u r a l i z a  A b u  B a k a r ,  U n i v e r s i t i  K e b a n g s a a n  M a l a y s i a ,
M a l a y s i a
B a s s i m  H .  H a m e e d ,  Q a t a r  U n i v e r s i t y ,  Q a t a r
B i n g  L i ,  N o r t h w e s t e r n  P o l y t e c h n i c a l  U n i v e r s i t y ,  C h i n a
C h u a  B i h  L i i ,  U n i v e r s i t i  M a l a y s i a  S a b a h ,  M a l a y s i a
D o m i n i c  C h w a n  Y e e  F o o ,  U n i v e r s i t y  o f  N o t t i n g h a m  M a l a y s i a
D u r  S o o m r o ,  U n i v e r s i t i  T u n  H u s s e i n  O n n  M a l a y s i a ,  M a l a y s i a
F a r r u k h  H a f e e z ,  J u b a i l  I n d u s t r i a l  C o l l e g e ,  S a u d i  A r a b i a
H a m e d  K a l h o r i ,  U n i v e r s i t y  o f  T e c h n o l o g y ,  S y d n e y ,  A u s t r a l i a
H a m i d  H a s s a n p o u r ,  U n i v e r s i t y  o f  S h e r w o o d ,  I r a n
H a r r y  B u d i  S a n t o s o ,  U n i v e r s i t a s  I n d o n e s i a ,  I n d o n e s i a
I n o u e  M a s a h i r o ,  K e i o  U n i v e r s i t y ,  J a p a n
K a h a r  O s m a n ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,  M a l a y s i a
K o h e i  A r a i ,  J a p a n ,  S a g a  U n i v e r s i t i ,  J a p a n
L i m i n g  C h e n ,  F r a n c e ,  E c o l e  C e n t r a l e  d e  L y o n ,  F r a n c e
M o h d  F a i z u l  M o h d  S a b r i ,  U n i v e r s i t i  M a l a y a ,  M a l a y s i a
M o h d  K a m a r u d d i n  A b d  H a m i d ,  U n i v e r s i t i  M a l a y s i a  S a b a h ,
M a l a y s i a
M o t o i  M a c h i d a ,  C h i b a  U n i v e r s i t y ,  J a p a n
M u s l i m  A b d u r r a h m a n ,  U n i v e r s i t i  I s l a m  R i a u ,  I n d o n e s i a
N a y a n  K a l k o t y ,  I I T  T e z h p u r ,  I n d i a
N o r a z u r a  M u h a m m a d  B u n n o r i ,  U n i v e r s i t i  M a l a y a ,  M a l a y s i a
N o r h a z i l a n  M d  N o o r ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,  M a l a y s i a
N o r z a l i  M o h d ,  U n i v e r s i t i  T u n  H u s s e i n  O n n  M a l a y s i a ,
M a l a y s i a
N u r z a l  E f f i y a n a  G h a z a l i ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,
M a l a y s i a
S a j a d  F a r o k h i ,  I s l a m i c  A z a d  U n i v e r s i t y ,  I r a n
S i t i  N a z a h i y a h  R a h m a t ,  U n i v e r s i t i  T u n  H u s s e i n  O n n  M a l a y s i a ,
M a l a y s i a
S u k s u n  H o r p i b u l s u k ,  S u r a n a r e e  U n i v e r s i t y  o f  T e c h n o l o g y ,
T h a i l a n d
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S w a t i  V i j a y  S h i n d e ,  P i m p r i  C h i n c h w a d  C o l l e g e  o f
E n g i n e e r i n g ,  P u n e ,  I n d i a
T  M  I n d r a  M a h l i a ,  U n i v e r s i t y  0 f  T e c h n o l o g y ,  S y d n e y ,
A u s t r a l i a
T e h  Y i n g  W a h ,  U n i v e r s i t i  M a l a y a ,  M a l a y s i a
W a n  A z l i n a  W a n  A b  K a r i m  G h a n i ,  U n i v e r s i t i  P u t r a  M a l a y s i a ,
M a l a y s i a
W a n  M o h d  N a s i r  W a n  K a d i r ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,
M a l a y s i a
W e n b i n g  Z h a o ,  C l e v e l a n d  S t a t e  U n i v e r s i t y ,  U S A
Z a k i  Y a m a n i  Z a k a r i a ,  U n i v e r s i t i  T e k n o l o g i  M a l a y s i a ,  M a l a y s i a
Z u h a i l a w a t i  H u s s a i n ,  U n i v e r s i t i  S a i n s  M a l a y s i a ,  M a l a y s i a
Z u w a i r i e  I b r a h i m ,  U n i v e r s i t i  M a l a y s i a  P a h a n g ,  M a l a y s i a



C O N F E R E N C E
V E N U E
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T h e  S I E  2 0 2 2  w i l l  b e  h e l d  a t  B a y v i e w  H o t e l
L a n g k a w i ,  M a l a y s i a .

A d d r e s s :  J a l a n  P a n d a k  M a y a h  1 ,  P u s a t  B a n d a r
K u a h ,  0 7 0 0 0  L a n g k a w i ,  K e d a h



P l e n a r y  S p e a k e r  1

T S .  S H A M S U L  B A H A R  M O H D  N O R

C h i e f  E x e c u t i v e  O f f i c e r ,  M a l a y s i a n
G r e e n  T e c h n o l o g y  &  C l i m a t e  C h a n g e

C e n t e r  ( M G T C ) ,  M a l a y s i a

G R E E N  T E C H N O L O G Y  I N N O V A T I O N
G r e e n  T e c h n o l o g y  I n n o v a t i o n  ( G T I )  i s  t h e  r e s e a r c h  o f  g l o b a l
t r e n d s  a n d  b e n c h m a r k i n g  w i t h  r e l e v a n t  i n n o v a t i o n  a n d
e n v i r o n m e n t a l  i n d i c e s .  T h e  l e v e l  o f  i n n o v a t i o n  c o n s i s t s  o f  t h e
c e l l u l a r - m o l e c u l a r ,  m o d u l a r ,  s y s t e m ,  a n d  b u s i n e s s  i n n o v a t i o n .
T h e  G T I  i n n o v a t e s  a t  d i f f e r e n t  l e v e l s  t o  d r i v e  d o w n  t h e  n e g a t i v e
i m p a c t s  t o  t h e  e n v i r o n m e n t .  T h e  g l o b a l  a n d  r e g i o n a l  m e g a t r e n d s
a r e  t h e  k e y  d r i v e r s  t h a t  w i l l  c h a n g e  t h e  w a y  w e  l i v e  a n d  p l a n  f o r
t h e  f u t u r e .  T h e  p o l i t i c a l  c o m m i t m e n t  a n d  g r e e n  i n n o v a t i o n s  a r e
i m p o r t a n t  i n  s o l v i n g  o u r  e n v i r o n m e n t a l  p r o b l e m s  s u c h  a s  t h e
d e m o g r a p h i c  a n d  s o c i a l  c h a n g e  ( h i g h e r  e d u c a t i o n  e n r o l m e n t ,
i n c l u s i o n  o f  w o m e n  i n  w o r k f o r c e ,  y o u t h  i n v o l v e m e n t ,  p u b l i c
h e a l t h ,  a n d  g l o b a l  p a n d e m i c ) ,  r a p i d  u r b a n i z a t i o n ,  s h i f t  i n  g l o b a l
e c o n o m i c  p o w e r ,  t h e  a c c e l e r a t i o n  o f  t h e  c l i m a t e  c h a n g e  a n d  t h e
r e d u c t i o n  o f  t h e  e n v i r o n m e n t a l  q u a l i t y  a n d  r e s o u r c e s ’  s t o c k s .
G l o b a l  b e n c h m a r k i n g  c o m p a r e s  M a l a y s i a  w i t h  t h e  r e g i o n a l  a n d
g l o b a l  p e e r s  i n  t e r m s  o f  t h e  p e r f o r m a n c e  i n  i n n o v a t i o n ,
e n v i r o n m e n t ,  a n d  s u s t a i n a b i l i t y .  M a l a y s i a  i s  r a n k e d  h i g h l y
a m o n g  A S E A N  c o u n t r i e s  f o r  t h e  r e l e v a n t  r a n k i n g s  r e v i e w e d ,
u s u a l l y  h o l d i n g  t h e  s e c o n d  s p o t ,  l a g g i n g  o n l y  b e h i n d  S i n g a p o r e .
F o r  t h e  c u r r e n t  g r e e n h o u s e  g a s  ( G H G )  e m i s s i o n s ’  l a n d s c a p e  a n d
b a s e l i n e  s c e n a r i o ,  e n e r g y  r e m a i n s  t h e  b i g g e s t  c o n t r i b u t o r  t o
M a l a y s i a  f o l l o w e d  b y  i n d u s t r i a l  p r o c e s s e s ,  p r o d u c t  u s e ,  a n d
w a s t e .  T h e  i n n o v a t i o n  w i t h  t h e  l a r g e s t  p o t e n t i a l  t o  i m p r o v e  o u r
M a l a y s i a n  g r e e n  l a n d s c a p e  e n h a n c e d  r e s o u r c e  r e c o v e r y  ( f r o m
w a s t e )  t e c h n o l o g i e s  i n c l u d e s  r e c y c l i n g  t e c h n o l o g i e s  a n d  r a w
m a t e r i a l  e x t r a c t i o n  f r o m  w a s t e  ( i . e . :  e - w a s t e ,  a u t o m o t i v e  w a s t e ) .
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I R .  D R .  N O R S H A H  H A F E E Z  
S H U A I B

E x e c u t i v e  D i r e c t o r  &  C h i e f  T e c h n i c a l
O f f i c e r  o f  M T C  G r o u p  o f  C o m p a n i e s

E N G I N E E R I N G  F O R  S U S T A I N A B I L I T Y  O F
M A L A Y S I A N  E N E R G Y  I N D U S T R Y  :  B U S I N E S S
P E R S P E C T I V E S
T h e  c u r r e n t  s t a t e  o f  t h e  g l o b a l  e c o n o m y  i s  v e r y  v o l a t i l e  d u e  t o
m a n y  c h a l l e n g e s .  T h e  C O V I D - 1 9  p a n d e m i c ,  t h e  R u s s i a - U k r a i n e
w a r ,  t h e  r e s u l t i n g  i n f l a t i o n a r y  e n v i r o n m e n t ,  a s  w e l l  a s  t h e
i n c r e a s i n g l y  e v i d e n t  i m p a c t s  o f  c l i m a t e  c h a n g e  h a v e  a l l  p o s e d
v a r i o u s  c h a l l e n g e s  t h a t  d r i v e  m a n y  o r g a n i z a t i o n s  t o  r e c o n s i d e r
a n d  r e - s t r a t e g i z e  i n  o r d e r  t o  s t a y  r e l e v a n t  i n  t h e i r  r e s p e c t i v e
i n d u s t r i e s .  M a n y  h a v e  p u t  m o r e  e m p h a s i s  o n  t h e  n e e d  f o r
s u s t a i n a b i l i t y ,  w h i c h  i n  t h e  b u s i n e s s  s e t t i n g  I s  n o w  m o r e  k n o w n
a s  t h e  E n v i r o n m e n t a l ,  S o c i a l  a n d  G o v e r n a n c e  ( E S G )  f r a m e w o r k .
T h e  d r i v e  f o r  E S G  i s  a  g l o b a l  t h e m e  a n d  h a v e  p e r m e a t e d  n o t  o n l y
c o r p o r a t e  l i s t e d  c o m p a n i e s  b u t  a l s o  c a s c a d e d  d o w n  t o
o r g a n i z a t i o n s  i n  t h e i r  s u p p l y  c h a i n s ,  i n c l u d i n g  t h e  S m a l l  a n d
M e d i u m  E n t e r p r i s e s  ( S M E ) .  T h i s  t a l k  d i s c u s s e s  t h e  c h a l l e n g e s
f a c e d  b y  c o m p a n i e s  i n  a t t e m p t i n g  t o  p i v o t  t h e i r  b u s i n e s s e s
t o w a r d s  E S G  c o m p l i a n c e .  C a s e  s t u d i e s  a r e  p r e s e n t e d  t o  i l l u s t r a t e
h o w  E S G - r e l a t e d  c h a l l e n g e s  c a n  b e  t u r n e d  i n t o  o p p o r t u n i t i e s  b y
l e v e r a g i n g  i n n o v a t i v e  r e s e a r c h  a n d  e n g i n e e r i n g  s o l u t i o n s  t o
m e e t  t h e  v a r i o u s  E S G  r e q u i r e m e n t s .

I t  i s  h o p e d  t h a t  t h e  k n o w l e d g e  s h a r e d  w o u l d  p r o m p t  a c a d e m i c s
a n d  o t h e r  r e s e a r c h e r s  t o  b e  m o r e  a w a r e  o f  t h e  c h a l l e n g e s  f a c e d
b y  b u s i n e s s e s  a n d  i n d u s t r y  p r a c t i t i o n e r s ,  w h i c h  w o u l d  f u r t h e r
e n h a n c e  t h e i r  r e s e a r c h  i m p a c t s  a n d  s t r e n g t h e n  t h e  i n d u s t r y -
a c a d e m i a  l i n k a g e s  i n  f u t u r e  w o r k s .



K e y n o t e  S p e a k e r

A S S O C .  P R O F .  D R .  R A Z A L I  N G A H

A s s o c i a t e  P r o f e s s o r ,  W i r e l e s s
C o m m u n i c a t i o n  C e n t r e  ( W C C ) ,  F a c u l t y

o f  E l e c t r i c a l  E n g i n e e r i n g ,  U n i v e r s i t i
T e k n o l o g i  M a l a y s i a ,  J o h o r  B a h r u ,

M a l a y s i a

T O W A R D S  T H E  E R A  O F  6 G  N E T W O R K S :
O P P O R T U N I T I E S ,  C H A L L E N G E S  A N D  R E S E A R C H
D I R E C T I O N S
T h e  w o r l d  i s  g o i n g  t h r o u g h  a  f u n d a m e n t a l  t r a n s f o r m a t i o n  w i t h
t h e  e m e r g e n c e  o f  t h e  i n t e l l i g e n c e  i n f o r m a t i o n  e r a .  T h e  k e y
d o m a i n s  l i n k e d  w i t h  h u m a n  l i f e  s u c h  a s  h e a l t h c a r e ,  t r a n s p o r t ,
e n t e r t a i n m e n t ,  a n d  s m a r t  c i t i e s  a r e  e x p e c t e d  t o  e l e v a t e  t h e
q u a l i t y  o f  s e r v i c e  w i t h  h i g h - e n d  u s e r  e x p e r i e n c e .  T h e r e f o r e ,  t h e
t e l e c o m m u n i c a t i o n  i n f r a s t r u c t u r e  h a s  t o  m e e t  u n p r e c e d e n t e d
s e r v i c e  l e v e l  r e q u i r e m e n t s  s u c h  a s  u l t r a - h i g h  d a t a  r a t e  a n d
t r a f f i c  v o l u m e  f o r  p r o m i n e n t  f u t u r e  a p p l i c a t i o n s  s u c h  a s  V i r t u a l
R e a l i t y ,  h o l o g r a p h i c  c o m m u n i c a t i o n s ,  I n t e r n e t  o f  E v e r y t h i n g ,
c o l l a b o r a t i v e  r o b o t s ,  a n d  s p a c e  a n d  d e e p - s e a  t o u r i s m ,  a n d
m a s s i v e  M a c h i n e  T y p e  C o m m u n i c a t i o n .  T h e r e  a r e  s i g n i f i c a n t
c h a l l e n g e s  i d e n t i f i a b l e  i n  t h e  c o m m u n i c a t i o n  c o n t e x t  t o  m u c h
t h e  e n v i s a g e d  d e m a n d  s u r g e .  T h e  s o c i e t a l  a n d  t e c h n o l o g i c a l
d e v e l o p m e n t s  d r i v i n g  t h e  t r a n s i t i o n  t o  6 G  w i l l  b e  e m p h a s i z e d .
E m e r g i n g  a p p l i c a t i o n s  t o  r e a l i z e  t h e  d e m a n d s  r a i s e d  b y  6 G
d r i v i n g  t r e n d s  a r e  d i s c u s s e d  s u b s e q u e n t l y .  T h e  r e q u i r e m e n t s
t h a t  a r e  n e c e s s a r y  t o  r e a l i z e  t h e  6 G  a p p l i c a t i o n s  a l s o  b e
e l a b o r a t e d .  F i n a l l y ,  r e s e a r c h  a c t i v i t i e s  i n c l u d i n g  s t a n d a r d i z a t i o n
e f f o r t s  t o w a r d  t h e  d e v e l o p m e n t  o f  6 G  a r e  o u t l i n e d .

E l e c t r i c a l  E n g i n e e r i n g



A S S O C .  P R O F .  I R .  T S .  D R .  
S H A H R I M A N  A B U  B A K A R

A s s o c i a t e  P r o f e s s o r  I r .  a t  F a c u l t y  o f
M e c h a n i c a l  E n g i n e e r i n g  T e c h n o l o g y  ,
U n i v e r s i t i  M a l a y s i a  P e r l i s ,  M a l a y s i a

T R A N S P O R T A T I O N  S Y S T E M :  I N C E P T I O N ,
A P P L I C A T I O N  A N D  F U T U R E

S u s t a i n a b l e  t r a n s p o r t a t i o n  d i s c u s s e s  o n  t e c h n o l o g i e s ,  s y s t e m s ,
a s  w e l l  a s  g o v e r n m e n t a l  a n d  i n d u s t r i a l  p o l i c i e s ,  w h i c h  i s  a i m i n g
a t  t h e  e f f i c i e n t  t r a n s i t  o f  g o o d s  a n d  s e r v i c e s ,  s u s t a i n a b l e  f r e i g h t ,
a n d  d e l i v e r y  s y s t e m s .  S u s t a i n a b l e  t r a n s p o r t a t i o n  s h o u l d  b e  m o r e
c o n c e n t r a t e d  o n  e f f i c i e n c y  a n d  a c c e s s i b i l i t y  t o  t h e  h o l i s t i c
n a t i o n - b u i l d i n g  t h a t  s h a r e s  o n  t h e  n e t w o r k  o f  t h e  g r e e n  c o r r i d o r
t h a t  c o n n e c t s  p e o p l e ,  t h e  m a r k e t p l a c e ,  a n d  o p e n  s p a c e s .  T h e
c o m b i n a t i o n  o f  i s s u e s  c o u l d  b r i n g  a  l o s s  o f  e f f i c i e n c y  i n  r u n n i n g
e f f e c t i v e  n a t i o n  m a n a g e m e n t ,  f r o m  e n v i r o n m e n t a l  i s s u e s  i n
c a r b o n  f o o t p r i n t s  t o  p e o p l e  w e l l  b e i n g s  a n d  e c o n o m i c  i m p a c t .
T h e r e f o r e ,  s o l u t i o n s  t h a t  p r o v i d e  e c o - f r i e n d l i e r  a c c e s s i b i l i t y  a n d
h i g h e r  s u s t a i n a b i l i t y  i n  t h e  k e y  a r e a s  s u c h  a s  t h e s e  3  e s s e n t i a l
a r e a s ;  c o m m u n i t y ,  t r a n s p o r t a t i o n ,  a n d  a g r i c u l t u r e  a r e  n e e d e d .
T h e  f u t u r e  o f  e f f i c i e n t  t r a n s p o r t a t i o n  s y s t e m s  i n c l u d i n g
a g r i c u l t u r e  e l a b o r a t e d  a n d  r e s e a r c h  a c t i v i t i e s  t o w a r d  t h e
d e v e l o p m e n t  o f  f u t u r e  s u s t a i n a b l e  t r a n s p o r t a t i o n  s y s t e m s  i n  t h e
a b o v e  k e y  a r e a s  a r e  o u t l i n e d .

K e y n o t e  S p e a k e r
M e c h a n i c a l  E n g i n e e r i n g



P R O F .  D R .  T J O K O R D A  G D E  
T I R T A  N I N D H I A

P r o g r a m  S t u d y  o f  M e c h a n c i a l
E n g i n e e r i n g ,  E n g i n e e r i n g  F a c u l t y ,

U d a y a n a  U n i v e r s i t y ,  J i m b a r a n
C a m p u s ,  B a d u n g ,  B a l i ,  I n d o n e s i a

P R O G R E S S  O N  D E V E L O P M E N T  L O W  C O S T  A N D
E A S Y  M A I N T E N A N C E  S M A L L  S I Z E  B I O G A S
F U E L E D  E N G I N E  F O R  E L E C T R I C  G E N E R A T O R
L a r g e  s i z e  b i o g a s  e n g i n e  f o r  e l e c t r i c  g e n e r a t o r  a r e  w e l l
e s t a b l i s h e d  w i t h  v e r y  e x p e n s i v e  P r i c e  a n d  h i g h  m a i n t e n a n c e
c o s t .  M a i n l y  t h e  l a r g e  s i z e  B i o g a s  E n g i n e  w a s  p r o v i d e d  f r o m
d e v e l o p e d  c o u n t r y  t h a t  i n c l u d e  e x p e n s i v e  i m p o r t  c o s t .  I n
C o n t r a r y  s m a l l  s i z e  o r  f a m i l y  s i z e  b i o g a s  e n g i n e  f o r  r u r a l  a r e a
a r e  n o t  w e l l  e s t a b l i s h e d .  T h e  r e q u i r e m e n t  i n  p r o c e s s i n g  o r g a n i c
w a s t e  l e a d  t o  p r o m o t i o n  o f  e s t a b l i s h m e n t  a n a e r o b i c  d i g e s t i o n  a s
o n e  s o l u t i o n  t o  p r o c e s s  o r g a n i c  w a s t e  t h a t  p r o v i d e  b e n e f i t  i n
a v a i l a b i l i t y  o f  b i o g a s  a s  s o u r c e  o f  e n e r g y .  T h e  s m a l l  s i z e  b i o g a s
e n g i n e  w a s  d e v e l o p e d  f r o m  v a r i o u s  t y p e  o f  e n g i n e s .  T h e  b i o g a s
e n g i n e  c a n  b e  d e s i g n e d  f r o m  4  s t r o k e  e n g i n e  a s  w e l l  a s  d i e s e l
e n g i n e .  M o r e  e v e n ,  f l e x i b l e  f u e l e d  e n g i n e  t h a t  c a n  b e  f u e l e d
s e p a r a t e l y  b y  u s i n g  b i o g a s  o r  g a s o l i n e  o r  l i q u e f i e d  p e t r o l e u m
g a s  ( L P G )  c a n  b e  c r e a t e d  t o  o v e r c o m e  t h e  p r o b l e m  t h a t  a  r i s e
d u r i n g  b i o g a s  i s  n o t  a v a i l a b l e  d u r i n g  t h e  p r o c e s s .  T h e  m o s t
r e c e n t  p r o g r e s s  i s  p r o v i d i n g  2  s t r o k e  e n g i n e  t h a t  c a n  b e  f u e l e d
i n d i v i d u a l l y  b y  u s i n g  b i o g a s  a n d  i f  b i o g a s  i s  n o t  a v a i l a b l e  t h e
e n g i n e  s t i l l  c a n  b e  r u n  b y  u s i n g  g a s o l i n e  o r  m e t h a n o l .  I f  t h e
q u a l i t y  o f  b i o g a s  i s  a b o u t  l o w ,  t h e  2  s t r o k e  e n g i n e  c a n  b e  r u n
a l s o  b y  m i x i n g  t h e  b i o g a s  w i t h  m e t h a n o l  w i t h  c a s t o r  o i l  a s
l u b r i c a n t .

K e y n o t e  S p e a k e r
B i o m e d i c a l  E n g i n e e r i n g



M O H A M M A D  Y A S I N  
A B D U L F A T A H

M a n a g e r  o f  E x p l o r a t i o n  &
D e v e l o p m e n t ,  P T  S P R  L a n g g a k ,

J a k a r t a  S e l a t a n ,  I n d o n e s i a .

E O R  I M P L E M E N T A T I O N  T O  M A X I M I Z E  E N E R G Y
A V A I L A B I L I T Y
R e n e w a b l e  e n e r g y ,  a l t e r n a t i v e  c l e a n e r  e n e r g y  w i t h  m i n i m u m
c a r b o n  e m i s s i o n s  a r e  h o t  t o p i c s  t o  b e  d i s c u s s e d  i n  t h e  e n e r g y
c o n f e r e n c e s .  P l a n s  t o  r e d u c e  i n v e s t m e n t  f o r  f o s s i l  f u e l s ,  a n d
s h i f t e d  t o  r e n e w a b l e  e n e r g y  i n v e s t m e n t s  i s  a  v e r y  g o o d  e f f o r t  t o
b o o s t  u p  t h e  r e n e w a b l e  e n e r g y  g r o w t h  t o w a r d  a v o i d i n g  a  c l i m a t e
e m e r g e n c y .  H o w e v e r ,  m a n k i n d ’ s  d e p e n d e n c e  o n  e n e r g y  c o n t i n u e s
t o  i n c r e a s e ,  t h e  n e e d  f o r  c h e a p  a n d  a v a i l a b l e  e n e r g y  s o u r c e  l i k e
f o s s i l  f u e l s  r e m a i n s  h i g h .  T h e  i n v e s t m e n t  i n  t h e  F o s s i l  f u e l  s t i l l s
n e e d s  t o  b e  c o n t i n u e d .  A t  t h e  o p e n i n g  o f  A D I P E C  2 0 2 2 ,  t h e
C h a i r m a n  s a i d  t h a t  c e s s a t i o n  o f  i n v e s t m e n t  i n  f o s s i l  f u e l s  w i l l
r e d u c e  p r o d u c t i o n  b y  5  m i l l i o n  B O E  p e r  y e a r .  R e n e w a b l e  e n e r g y
i s  s t i l l  i n  d e v e l o p m e n t  t o w a r d s  c h e a p ,  e f f i c i e n t ,  h i g h  a v a i l a b i l i t y
a n d  r e l i a b i l i t y  e n e r g y  s o u r c e s ,  w h i l e  f o s s i l  f u e l  e n e r g y  s o u r c e s
w i l l  e x p e r i e n c e  a  d e c l i n e  i f  t h e r e  i s  n o  E O R  i m p l e m e n t e d  i n  t h e
m a t u r e  h y d r o c a r b o n  f i e l d s .  E n h a n c e d  o i l  r e c o v e r y  ( E O R )  b e g a n  t o
b e  k n o w n  i n  t h e  e a r l y  7 0 s ,  E O R  u s e s  u n c o n v e n t i o n a l  h y d r o c a r b o n
r e c o v e r y  m e t h o d s  t o  i n c r e a s e  h y d r o c a r b o n  r e c o v e r y  f r o m
u n d e r g r o u n d .  A l t h o u g h  t h i s  e o r  t e c h n i q u e  h a s  b e e n  i n t r o d u c e d  a
l o n g  t i m e  a g o ,  N o t  m a n y  E O R  i s  i m p l e m e n t e d  i n  t h e  H y d r o c a r b o n
f i e l d s ,  b e c a u s e  u n c o n v e n t i o n a l  h y d r o c a r b o n  r e c o v e r y  m e t h o d s
m a k e  t h e  i n v e s t m e n t  h i g h e r  t h a n  o t h e r  r e c o v e r y  t e c h n i q u e s ,
s u c h  a s  p r i m a r y  r e c o v e r y ,  o r  s e c o n d a r y  r e c o v e r y .  E O R  r e q u i r e s  a
l o n g  s t u d y  p r o c e s s ,  f r o m  s c r e e n i n g  t h e  E O R  m e t h o d ,  l a b o r a t o r y
t e s t ,  P i l o t  t e s t  a n d  f u l l  f i e l d  u t i l i z a t i o n .  T h e  L a n g g a k  F i e l d ,  a
s m a l l  a n d  m a t u r e  f i e l d ,  h a s  b e e n  i n  p r o d u c t i o n  f o r  m o r e  t h a n  4 0
y e a r s  a n d  h a s  t a k e n  t h e  i n i t i a t i v e  t o  i m p l e m e n t  E O R  t o  i n c r e a s e
r e c o v e r y .  T o g e t h e r  w i t h  U n i v e r s i t a s  I s l a m  R i a u  a n d  U n i v e r s i t i
T e k n o l o g i  M a l a y s i a ,  W e  a i m  a  s u c c e s s f u l  p i l o t  o f  c o n t i n u o u s
c h e m i c a l  i n j e c t i o n  i n  t h e  f i e l d .

C h e m i c a l  E n g i n e e r i n g
K e y n o t e  S p e a k e r



T h e  f o u r t h  i n d u s t r i a l  r e v o l u t i o n  b r i n g  c h a n g e s  i n  t e r m s  o f
t e c h n o l o g i e s  a n d  a  m a j o r  s h i f t  i n  t h e  j o b  e n v i r o n m e n t .  O n e  o f
t h e  i m p o r t a n t  s k i l l s  t h a t  c a n  b e  p r o m o t e d  w i t h  t h i s  r e v o l u t i o n  i s
c o m p u t a t i o n a l  t h i n k i n g  ( C T )  s k i l l s .  C T  i s  a  v i t a l  a n d  f u n d a m e n t a l
s k i l l  w h i c h  i n v o l v e d  s o l v i n g  p r o b l e m s  a c t i v i t i e s ,  d e s i g n i n g
s y s t e m ,  a n d  u n d e r s t a n d i n g  h u m a n  b e h a v i o r  b y  m a p p i n g  t h e
c o n c e p t s  i n t o  c o m p u t e r  s c i e n c e  d i s c i p l i n e .  R o b o t s  a r e  b e c o m i n g
a  p o p u l a r  e d u c a t i o n a l  t o o l  i n  a r e a s  o f  s c i e n c e  a n d  t e c h n o l o g y  f o r
p r i m a r y  a n d  s e c o n d a r y  s c h o o l  a n d  i n  s e v e r a l  a r e a s  o f
e n g i n e e r i n g  a n d  t e c h n o l o g y  i n  u n i v e r s i t i e s .  T h e  p o p u l a r i t y  o f
E d u c a t i o n a l  R o b o t i c s  ( E R )  h a s  r e s u l t e d  i n  t h e  p r o l i f e r a t i o n s  o f
s i m i l a r  E R  p e d a g o g i c a l  t o o l s  b e i n g  d e v e l o p e d  w i t h  c u s t o m i z e d
f e a t u r e  b a s e d  o n  i t s  e d u c a t i o n a l  r e q u i r e m e n t s  l e v e l .  R e a l i z i n g
t h e  b e n e f i t s  o f  r o b o t s  i n  t e a c h i n g ,  i n  2 0 1 2  U n i v e r s i t i  T e k n o l o g i
M a l a y s i a  ( U T M )  i n t r o d u c e d  E R  C o - C u r r i c u l a r  S e r v i c e - L e a r n i n g
p r o g r a m  a n d  i n  c l a s s  f o r m a l  e d u c a t i o n  f o r  t h e  p u r p o s e  o f
t e a c h i n g  t h e  C T  S k i l l s  a n d  c o m p u t e r  p r o g r a m m i n g .  T h e  C o v i d - 1 9
p a n d e m i c  d e m a n d s  t h e  e d u c a t i o n  i n s t i t u t i o n s  t o  u t i l i z e  t h e
d i g i t a l  p l a t f o r m  i n  e n s u r i n g  t h a t  t h e  t e a c h i n g - l e a r n i n g  p r o c e s s
c a n  b e  c o n d u c t e d  a m i d  t h e  p a n d e m i c .  T h u s ,  i n  t h i s  s e n s e ,
u b i q u i t o u s  l e a r n i n g  i s  a  l e a r n i n g  e n v i r o n m e n t  t o  s u p p o r t  d i g i t a l
l e a r n i n g  p a r a d i g m .  T h e  o v e r a l l  a i m  o f  t h i s  p r e s e n t a t i o n  i s  t o
s h a r e  o u r  a p p r o a c h  i n  n u r t u r i n g  C T  s k i l l s  a m o n g  s c h o o l s ’
s t u d e n t s  i n  t w o  d i f f e r e n t  e n v i r o n m e n t s :  f a c e - t o - f a c e
e n v i r o n m e n t  b e f o r e  C o v i d - 1 9  p a n d e m i c  a n d  u b i q u i t o u s  l e a r n i n g
e n v i r o n m e n t  d u r i n g  C o v i d - 1 9  p a n d e m i c .

P R O F .  T S .  D R .  D A Y A N G  
N O R H A Y A T I  A B A N G  J A W A W I

D e p u t y  D e a n  ( A c a d e m i c  &  S t u d e n t
A f f a i r s ) ,  U n i v e r s i t i  T e k n o l o g i

M a l a y s i a  ( U T M ) ,  M a l a y s i a

N U R T U R I N G  C O M P U T A T I O N A L  T H I N K I N G  S K I L L S
T H R O U G H  E D U C A T I O N A L  R O B O T S

K e y n o t e  S p e a k e r
C o m p u t i n g



M a l a y s i a  i s  a  c o a s t a l  n a t i o n  w i t h  a  l o n g  s t r e t c h  o f  c o a s t l i n e .
B a s e d  o n  t h e  N a t i o n a l  C o a s t a l  E r o s i o n  S t u d y  ( N C E S )  r e p o r t e d  i n
2 0 1 5 ,  M a l a y s i a  c o a s t l i n e  i s  a p p r o x i m a t e l y  8 8 4 0  k m  l o n g  i n c l u s i v e
o f  P e n i n s u l a r  M a l a y s i a ,  S a b a h  a n d  S a r a w a k .  T h e  c o a s t l i n e  i s
e x p o s e d  t o  t h e  t h r e a t s  o f  c o a s t a l  e r o s i o n  a n d  a n  i n c r e a s e  i n  s e a
l e v e l .  A s  r e p o r t e d  i n  N C E S  ( 2 0 1 5 ) ,  1 5 %  o f  t h e  c o a s t l i n e  i s
c u r r e n t l y  e r o d i n g ,  w h e r e  o n e - t h i r d  o f  t h o s e  l i e s  u n d e r  t h e
c r i t i c a l  a n d  s i g n i f i c a n t  e r o s i o n  c a t e g o r i e s  t h a t  r e q u i r e  s t r u c t u r a l
p r o t e c t i o n .  W h i l s t  S e a  L e v e l  R i s e  ( S L R )  s t u d y  i n  M a l a y s i a  ( 2 0 1 7 )
h a d  i n d i c a t e s  t h a t  t h e  p r o j e c t e d  w a t e r  l e v e l  i n c r e m e n t  i s  a b o u t
0 . 6 7  –  0 . 7 4  m m  p e r  y e a r .  T h e r e f o r e ,  t h e  a i m  o f  t h i s  p r e s e n t a t i o n
i s  t o  p r o v i d e  a n  o v e r v i e w  o f  c o a s t a l  p r o t e c t i o n  m e a s u r e s  a n d  t h e
a d a p t a t i o n  t o  S L R  b a s e d  o n  c o a s t a l  m a n a g e m e n t  s t r a t e g i e s  a n d
p r a c t i c e s  i n  M a l a y s i a .  O n e  o f  t h e  m o s t  c o m m o n  p r a c t i s e s  i n
M a l a y s i a  i s  “ h o l d  t h e  l i n e ”  s t r a t e g y  b y  c o n s t r u c t i n g  h a r d
s t r u c t u r e s  s u c h  a s  r o c k  r e v e t m e n t ,  g r o y n e s ,  a n d  b r e a k w a t e r
a l o n g  t h e  c o a s t l i n e .  I n c r e a s i n g  t h e  p l a t f o r m  l e v e l  o f  s e a w a l l s ,
r e v e t m e n t s  a n d  e a r t h  b u n d s  i s  c o n s i d e r e d  a s  a n  “ a d a p t a t i o n ”
s t r a t e g y  t h a t  i s  e f f e c t i v e  f o r  e r o s i o n  p r o t e c t i o n  a n d  a d a p t i v e  t o
S L R .  M a n g r o v e  g r e e n b e l t s  a n d  r e p l a n t i n g  m a n g r o v e  p r o g r a m s
a l o n g  t h e  s h o r e  a r e  s u i t a b l e  a s  a  “ l i m i t e d  i n t e r v e n t i o n ”  s t r a t e g y
t o  m i n i m i s e  t h e  l o n g - t e r m  t h r e a t  o f  e r o s i o n  a n d  S L R .  O n  t h e
o t h e r  h a n d ,  l a n d  r e c l a m a t i o n  o r  b e a c h  n o u r i s h m e n t  i s
c o n s i d e r e d  a s  “ m o v e  s e a w a r d ”  s t r a t e g y  t h a t  e x p a n d s  t h e  b e a c h
a l t h o u g h  i t  s t i l l  r e q u i r e s  p r o t e c t i o n  t o  m a i n t a i n  t h e  c o a s t l i n e .  I f  

A S S O C  P R O F .  I R .  T S .  D R .  
M O H A M A D  H I D A Y A T  J A M A L

A s s o c i a t e  P r o f e s s o r ,  F a c u l t y  o f  C i v i l
E n g i n e e r i n g ,  U n i v e r s i t i  T e k n o l o g i

M a l a y s i a  ( U T M ) ,  M a l a y s i a

O V E R V I E W  O F  C O A S T A L  P R O T E C T I O N
S T R U C T U R E S  A N D  A D A P T A T I O N  T O  S E A  L E V E L
R I S E  I N  M A L A Y S I A

K e y n o t e  S p e a k e r
C i v i l  E n g i n e e r i n g



a n y  o f  t h e  s t r a t e g i e s  a r e  u n a b l e  t o  b e  i m p l e m e n t e d ,  h e n c e
“ m a n a g e d  r e a l i g n m e n t ”  t h a t  i n v o l v e s  t h e  r e l o c a t i o n  o f  c r i t i c a l
s t r u c t u r e s  o r  p r o p e r t i e s  f u r t h e r  i n l a n d  s h o u l d  b e  a d o p t e d .
S e l e c t i o n  o f  h a r d  s t r u c t u r e s ,  s o f t  e n g i n e e r i n g  o r  b o t h  o p t i o n s
a r e  v e r y  m u c h  d e p e n d i n g  o n  t h e  e r o s i o n  c a t e g o r i s a t i o n  a n d  l a n d
u s e  n e e d s .  C o n v e n t i o n a l  h a r d  s t r u c t u r e s  s u c h  a s  s e a w a l l s ,  r o c k
r e v e t m e n t s ,  c o n c r e t e - t y p e  b u n d s ,  a n d  g r o y n e s  s t r u c t u r e s  a r e
p r e f e r r e d  a s  c o a s t a l  d e f e n c e  p r o t e c t i o n  f o r  s e l e c t e d  e r o d e d
b e a c h e s  b u t  i t s  l e s s  e c o n o m i c ,  e n v i r o n m e n t a l l y  l e s s  f r i e n d l y ,  a n d
m a y  a d v e r s e l y  i m p a c t  t h e  s u r r o u n d i n g  e c o l o g y .  A l t e r n a t i v e l y ,
s o f t  e n g i n e e r i n g  m e t h o d s  o r  e c o l o g i c a l - b a s e d  a p p r o a c h e s  s u c h
a s  b e a c h  n o u r i s h m e n t  a n d  m a n g r o v e  r e p l a n t i n g  a r e  m o r e
f a v o u r a b l e  c o n s i d e r a t i o n s  b u t  r e q u i r e  a n  e x t e n s i v e  p e r i o d
b e f o r e  w i t n e s s i n g  a n y  s i g n i f i c a n t  o u t c o m e s .  F i n a l l y ,  m o s t  o f
t h o s e  c o a s t a l  p r o t e c t i o n  s t r u c t u r e s  s u c h  a s  o f f s h o r e
b r e a k w a t e r s ,  s u b m e r g e d  b r e a k w a t e r s ,  r e v e t m e n t s ,  a n d  g r o y n e s
a r e  s o l e l y  f o r  p r o t e c t i o n  p u r p o s e s  a n d  a r e  n o t  a s  e f f e c t i v e  f o r
S L R  a d a p t a t i o n .  A s  t h e  s e a  l e v e l  c o n t i n u o u s l y  i n c r e a s e s  d u e  t o
c l i m a t e  c h a n g e ,  t h e i r  f u n c t i o n  a s  c o a s t a l  p r o t e c t i o n  w i l l  a l s o
b e c o m e  l e s s  e f f e c t i v e .  T h u s ,  S L R  s h o u l d  b e  c o n s i d e r e d  i n  a n y
f u t u r e  d e s i g n  o f  c o a s t a l  p r o t e c t i o n  m e a s u r e s  i n  M a l a y s i a .



12 DECEMBER 2022

11.15 AM - 11.40AM | KEYNOTE

11.40AM - 1.10PM | SESSION 1

1.10PM - 2.15PM | LUNCH BREAK

2.15PM - 3.30PM | SESSION 2 PART 1

3.30PM - 3.45PM | TEA BREAK

3.45PM - 5.00PM | SESSION 2 PART 2

Q u i c k  G l a n c e  o n  
P r e s e n t a t i o n  S c h e d u l e

13 DECEMBER 2022

8.30AM - 10.15AM | SESSION 3

10.15AM - 10.45AM | TEA BREAK

10.45AM - 12.45PM | SESSION 4

12.45PM - 2.15PM | LUNCH BREAK

2.15PM - 4.30PM | SESSION 5



SAPPHIRE
Level 2

EMERALD
Level 2

DIAMOND
Level 2

RUBY
Level 2

AQUAMARINE
Level 2

ID 18
Evaluation of

Factors in
Dielectric Material
Production from 
Pineapple Leaf 

ID 76
Microencapsulatio
n of Chlorogenic

from Green
Coffee Bean 
Using Spray

Drying

ID 22
Unmanned Aerial

Vehical (UAV)
images for coastal

erosion 
monitoring 

ID 58
Erudite Survivor:
Usability Testing

of a Gamification-
based 

Mobile App for
Disaster

Awareness
Among Children

ID 130
A New

Assessment
Method for

Classification of
Respiratory 

Diseases 

ID 20
Investigation of
the Relationship
between Carbon

Composition 
and Permittivity

Performance
using Agricultural

Waste

ID 78
Sea Level Rise

Hazard on
Renewable Power
Plants in Malaysia

ID 108
THE PRELIMINARY

INVESTIGATION
ON THE

PERFORMANCE 
OF POROUS
CONCRETE
DRAINAGE
SYSTEMS

ID 19
Review on the

Initiatives Taken
by the Education

Sectors to 
Nurture CT with

Ubiquitous
Learning
Paradigm

ID 144
Impact on

Physiological
Responses during

Atmospheric 
Environment
Changes in

Malaysia

ID 26
Optical Signal

Taper Using Large
Cross-Section Rib

Silicon-On
Insulator Parallel
Waveguide with

Different
Geometries 

ID 79
Artificial Neural

Network
Modelling of
Bioethanol
production 

ID 123
The Presence of
Ag in the Surface
Water of Skudai

River, Johor

ID 57
IoT-Based Smart
Shelf Monitoring

System

ID 122
Assorting
Usability

Questionnaire on
Respiratory
Monitoring 

Medical Device: A
Prospective

Assessment of
User 

Experience

P a r a l l e l  S e s s i o n  T e n t a t i v e
P r o g r a m
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ID 41
Segmentation of
Outdoor Oil Palm
Fruit Images for

Ripeness 
Detection using
YOLO Algorithm

and Features
Thresholding

ID 89
Enhanced

Mechanical
Properties of

RPET/PA11 Blends

ID 31
A Study on

Prediction and
Actual Ground

Settlement
Induced By Urban

Tunneling

ID 61
Hybrid Encryption

Method using
Trapdoor Flag
Tagging and 

Shifting Method
for Password

Authentication

ID 13
Integration of

Principal
Component

Analysis and K-
Means 

Clustering for
Type 2 Diabetes
Sub-clustering

Model

ID 50
Kalman Filter

based ultrasonic
sensor for

accurate distance 
measurement 

ID 92
Evaluation of

Antioxidants and
Proliferation of

Human Skin 
Fibroblast Cell
(HSF1184) on
Backhousia

citriodora Extract
by Ultrasonic

Assisted
Extraction

ID 68
Assessment of

Pedestrian
Characteristics at
Crosswalks in an 

Urban
Environment

ID 62
Energy Trading

Using Blockchain

ID 35
A Study on The

Supply Chain Link
of Covid-19
Vaccines to 

Malaysia Armed
Forces

Community Via
My Sejahtera 

Application

ID 53
Development of

Integrated Sound
Pressure Level
Measurement 
Device Using

Electret
Microphone

ID 4
Langgak

Fracturing
Projects: Thin and

Low Resistivity 
Formation in

Central Sumatera
Basin

ID 80
Speed

Distribution
Analysis of

Heterogeneous
Traffic Stream 
under Varying
Time Headway

ID 87
Student

Engagement Level
during Emergency

Remote 
Learning: K-

Means Clustering

ID 36
Three-

Dimensional
Printed Passive

Transtibial
Prosthetics 
Leg: Design

Process,
Kinematics and

Thermal Analysis



SAPPHIRE
Level 2

EMERALD
Level 2

DIAMOND
Level 2

RUBY
Level 2

AQUAMARINE
Level 2

ID 64
Service Robot

Development with
LIDAR Integration

for 
Environment

Mapping and WiFi
Organic

Fingerprinting
Data 

Collection

ID 8
Optimization of

Cellulose
Extraction from

Pineapple Waste

ID 134
Transit-oriented
Development:  A

Review

ID 198
Surfactant/Co-

surfactant Ratio
Influences The
pH, Viscosity 

and Stability of
Extra Virgin

Coconut Oil-in-
Water 

Microemulsion

Keynote

ID 70
Model Free and

Adaptive
Controller Design

for Position
Tracking 

of Pneumatic
Actuator System

using Discrete
Extremum
Seeking 

Algorithm

ID 17
Factorial Analysis

on Biological
Treatment of
Wastewater 

Treatment Plant 

ID 175
Validation of

Driver Behaviour
Questionnaire on

Nigerian 
Commercial

Drivers: A Pilot
Study

ID 200
EVALUATION OF
DIABETES SELF-
MANAGEMENT 
APPLICATIONS

FOR ELDER USING
HUMAN FACTOR 

ENGINEERING

ID 6
A Sustainability
Project Towards
Zero Continuous

Flaring And 
Venting

Hydrocarbon Of
Bokor Betty

Rejuvenation
Project

ID 71
Effects of Voltage
and Temperature
on the Soft Error

Sensitivity of 
CMOS Memory

System

ID 32
Influence of

Magnetic Stirrer
Speed on the
Properties of 
Chemical Bath

Deposited
FeSxOyThin Films

ID 191
Performance

Assessment of
Using Waste

Cooking Oil as an 
Additive in Cup
Lump Rubber

Warm Mix Asphalt

ID 38
Current Trend of
Lattice Structures

Designed and
Analysis for 
Porous Hip

Implants: A Short
Review

ID 7
Location of Wall-

Mounted Air
Supply Diffuser

Matters? 
Application in

Operating Room
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ID 88
Reduction of

Peak-to-Average
Power Ratio

(PAPR) in OFDM
by 

Selective Mapping
(SLM) and Partial

Transmit
Sequence (PTS) 

ID 33
Influence of Acetic

Acid on Physical
and Rheological 

Properties of
Cassava Starch
Nanoparticles

ID 11
Numerical

Assessment of
Post-tensioned
Slabs due to 

Seismic Column
Collapse

ID 40
Three-

dimensional
Modelling and

Mesh
Convergence

Analysis 
of Transtibial

Prosthetic Socket

ID 12
Effect of Air

Change Rate on
the Particle

Dispersion in
Single

Bed Medical
Ward: A

Numerical Study

ID 90
Torque Meter
Calibration for

Powertrain Test 
 Bench

ID 128
Fabrication and
Characterization

of Fresh and
Rotten Potato 
Starch-Based

Bioplastic

ID 27
Natural Light

Transmittance of
Light-transmitting

Concrete 
(LTC)

Incorporated with
Optical Fibres

ID 95
Mesh

Convergence
Analysis of Three-
Dimensional Tibial

Bone 
Model: A Finite

Element Method

ID 34
Fracture

Toughness of
316L Stainless

Steel Under Cyclic 
Bending

Deformation

ID 93
Dual Symmetric
Multiple-mode

Resonators
(MMRs) Designed

with 
Defective Ground
Structure for UWB

Applications 

ID 129
Molar Ratio

Determination of
Natural Deep

Eutectic Solvent 
Using a Graphical

Approach

ID 29
Structural

Behaviour of a
Medium-Scaled

Scissor Structure 
Model: An

Experimental
Study

ID 159
Selecting

Classifiers by
Pooling over

Cross-Validation
Results 
in More

Consistency in
Small-Sample

Classification of
Atrial 
Flutter

Localization

ID 54
Investigation of
Dual Impact of
Nanoparticles-

Ethanol as 
Additive to

Biodiesel-Diesel
Fuel on an Engine

Using Artificial 
Neural Network

Prediction Model

ID 104
A Feasible Study

of A 3D Motorized
Nonlinear Black-

box System 
using MATLAB’s

ARX and
Hammerstein-

Wiene Tools

ID 188
Immobilization of
β-glucosidase on
polyethersulfone 

membrane for
cellobiose
hydrolysis

ID 59
Waste

Management
Practice during

the Design Phase
of a Project

ID 195
Effect of Thermal

Treatment on
Electrospun

Hydroxyapatite 
Nanofibers 

ID 109
Effect of Heat

Treatment
Variables on

Aluminium Chip
base 

Feedstock Density
For Direct
Recycling



ID 106
Analysis of Fast

Fourier Transform
Using VEDIC and

Booth 
Multiplication

ID 138
ASTM Assessment

and On-Site
Evaluation of

MACO Hydropic- 
176 Anti-

Corrosion Coating
for Marine
Application

ID 81
Acoustic

Performance of
Green Facade for

Building Wall

ID 145
A mathematical
model for the
transmission
dynamics of 
COVID-19: A

multi-disciplinary
approach to

environmental 
transmission

ID 115
Development and

Application of
TRIZ-DFAM

Contradiction 
Matrix: A Case
Study of Juice

Squeezer

ID 187
Grid Healthiness

Monitoring During
High Penetration

Solar 
Photovoltaic using

Static-LQP
Technique

ID 72
Mathematical
Modeling of

Drying on Ready-
To-Eat Food using 

Oven and
Microwave

ID 39
Carbon Footprint

Assessment at
Terminal of

Airport

ID 46
Development of

Grip Strength
Assessment by
Computerized 

Digital Force
Sensitive Resistor
(FSR) for Athletes

ID 100
The Development
of Solar Magnetic
Bearing Control 

ID 63
Water Quality
Monitoring for

Sustainable Smart
Aquaponics 

System

ID 166
Microbial

Degradation of
UV-treated

Polypropylene by 
Aspergillus

terreus,
Engyodontium

album and
Isolated 

Microorganisms
Species

ID 24
ANALYSIS OF

CRACKS IN RIGID
AND FLEXBLE
PAVEMENTS 

ON ROAD
FAILURES USING

CRACK
INVESTIGATION 

MECHANISM

ID 96
2 Channel

Electroencephalo
gram Signals for

Person 
Authentication
using Machine

Learning

ID 181
Construction of

Integrated
Farming

Apartments
Suitable For 

Islands and Areas
with Limited Land
Resources: A Case

Study 
of Bonny Island

Rivers State
Nigeria



SAPPHIRE
Level 2

EMERALD
Level 2

DIAMOND
Level 2

RUBY
Level 2

AQUAMARINE
Level 2

ID 110
Effect of Surface
and Geometrical

Structures on ZnO
Piezoelectric 

Output Voltage
Characteristics

ID 151
Wettability

Alteration and
Interfacial Tension

Reduction on 
High Salinity of

Anionic/ Nonionic
Surfactant 

ID 112
The Theoretical
Approach In Gig

Rider’s
Occupational

Safety 
Analysis 

ID 118
Design, Analysis

and Optimization
of Crankshaft - A

Review

ID 74
Students'

Engagement
During Virtual

Learning
Implementation 

at UNITEN

ID 126
Computational

Study of Different
Control Strategies

for Controlling 
a Two Rotor

Aerodynamical
System

ID 154
Rheological
Behavior of

Recycled
Poly(ethylene

terephthalate) 
/Poly(amide) 11

Blends with Chain
Extender

ID 165
Field Observation

on the Wall
Cracking of Twin

Highway 
Tunnel using Non-

Destructive
Technique (NDT) 

ID 119
Simulation and

Analysis of
Passive and Active

Suspension for 
a Quarter Car

Model of a Bumpy
Road Profile

ID 75
Collaborative

Learning
Approach for

Teaching
Computational 
Thinking using
Mobile Robot

during Pandemic

ID 137
Energy Cost

Saving Potential
by Using Light

Emitting Diode 
Lamps: A Case

Study at a Female
Hostel 

ID 37
Thermogravimetri

c Catalytic
Pyrolysis of High-

Density 
Polyethylene over

Iron modified
Chicken Eggshell

Wastes

ID 44
Stiffness and

Damping
Comparison of

Solid and Hollow 
Seismic Isolator

and Non-Seismic
Design Rubber

Bearing for 
Bridges

ID 160
Effect of

Strontium
Addition, Cooling
Rate and T6 Heat 
Treatment on the

Corrosion
Behaviour of Al-

20%Mg2Si 
Composite

ID 91
Feature

Engineering
Model for
Students

Prediction in
Online 

Learning: A review

ID 177
Design and
Analysis of
Hexagonal

Antenna for UHF
RFID Reader

ID 49
Comparison

between Chemical
Modification of

Biochar for 
Different

Environmental
Applications: A

Review

ID 48
Stabilization of
Peat Soil Using

Palm Oil Fuel Ash
(POFA)

ID 162
Effect of Erbium

and
Praseodymium

Addition on Wear 
Properties of Al-

15%Mg2Si In-Situ
Composite

ID 101
Global Issues of
Digital Education
in TVET Fields: A 

Bibliometric
Review
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ID 178
Design and
Analysis of

Triangular Array
Antenna for UHF

RFID 
Reader

ID 51
Analysis on the

Presence of
Nanosized

Titanium Dioxide 
(TiO2) and Zinc
Oxide (ZnO) in

Compact Powder

ID 73
Performance

Analysis of Urban
Road

Intersections: A
Case 

Study of Kota
Tinggi, Johor

ID 163
Effect of Er
Addition on

Microstructural
and Mechanical 
Properties of Al-
11%Mg2Si Alloy

ID 102
AWARENESS OF
GREEN SKILLS

AMONG
AUTOMOTIVE 

INDUSTRY
WORKERS

ID 182
Augmented
Reality (AR)
Navigation

Application with
End To End 

Encryption (EEE)
Chat 

ID 56
Ramie Reinforced

ABS Solution
Impregnation
Composites 

Using Lay-Up and
Vacuum Infusion

Techniques

ID 116
FLEXURAL

ANALYSIS OF
THICK PLATE
UNDER LOAD

USING 
3-D POLYNOMIAL

SHEAR
DEFORMATION

THEORY

ID 164
The

Characterization
and Optimization

of Operating 
Parameters for

Gasification Using
Indonesian

Bamboo

ID 143
Case Study
Teaching to

Identify
Awareness of

Young 
Engineers About

Ethical Challenges
at Workplace

ID 10
Optimal

Directional Relay
Coordination for

IEEE 33 Bus 
Distribution
System with
Distribution
Generators 

ID 69
In Silico Molecular

Docking Study
Interaction Of

Secondary 
Metabolites In

Kacip Fatimah As
Antioxidant

Activity

ID 148
Ultimate Strength

of Reinforced
Concrete Column 
Strengthened by

Steel Caging 

ID 94
Numerical

Investigation on
the Effect of

Methane
Diffusion 

Flame Parameters
toward the

Carbon
Nanotubes

Growth 
inside Quasi-

Pyrolysis
Chamber

ID 174
Sustainable

Development for
Instructor

Professionalism in
Oil 

& Gas TVET
Training Center



SAPPHIRE
Level 2

EMERALD
Level 2

DIAMOND
Level 2

RUBY
Level 2

AQUAMARINE
Level 2

ID 190
Modelling of

Vehicle Detection
for Smart Traffic
Light Controller 

using YOLOv5 and
DeepSort

ID 202
Optimal

Renewable Energy
for Hydrogen
Production in 
Methanation

Process

ID 65
Flexural Strength
and Flammability
of Pineapple Leaf
Fibre (PALF)/Fire

Retardants
Reinforced

Polymer
Composites

ID 16
The Delphi

Technique As A
Method To Obtain

Consensus On 
Barriers to
Implement

Building
Information

Modeling (BIM) To
The Indonesia

Consultant
Construction

ID 168
Designing the

Layout of Disaster
Logistics

Warehouse 
Facilities with
Class-Based
Storage in

Sukoharjo Village, 
Sleman Regency,

Yogyakarta,
Indonesia

ID 194
Development of
Virtual Platform

and Field
Implementation
for Mobile Robot

Navigation in
Greenhouse

Environment 

ID 157
Preparation of

Beeswax Residue-
ZnCl2-Activated

Carbon for 
Adsorption of

Methylene Blue

ID 66
Mechanical

Properties and
Flammability of
Pineapple Leaf 

Fibre (PALF)
Reinforced

Polymer
Composite with

Hybridised 
Fire Retardants

ID 52
REGULATIONS

THAT ARE
OBSTACLING
FACTORS IN 

INCREASING THE
COMPETITIVENES
S OF INDONESIAN 

CONSULTING
SERVICES

ID 169
Risk Maturity

Model: A
Systematic

Literature Review

ID 189
Design and

Characterization
of 5G Radiation
Absorber using 
Rubber-based

Conductive
Carbon Black

ID 158
Effects of Biochar,

Compost, and
Composted-

biochar as Soil 
Amendments on

Okra Plant
Growth 

ID 82
Pin On Disc

Evaluation of
Wear for

Aluminium Pin on
Steel 

Rotating Disc 

ID 203
INVESTIGATION

OF TREATED
WASTEWATER
AND WATER 

DEMAND FOR
WATER

RECLAMATION IN
PASIR GUDANG

ID 124
The Thermal
Properties of
Copper Alloy
Valve Seats
Imposed 
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Abstract. In recent years, security has grown in importance as a research topic. Several cryptographic SHA-256 hash 

algorithms have been developed to enhance the performance of data-protection techniques. In security system designs where 

data transmission must be properly encrypted to avoid eavesdropping and unwanted monitoring, the Hash Function is vital. In 

constructing the SHA-256 algorithm, high speed, compact size, and low power consumption are all factors to be taken into 

account for an efficient implementation. The purpose of this project is to reduce dynamic thermal power dissipation of SHA-

256 unfolding transformation. State encoding is a method used in reducing power design strategies that have been proposed to 

lower the dynamic power dissipation of the algorithm. The algorithms are successfully designed using the Altera Quartus II 

platform. The ModelSim is used to test how accurate the results of simulations written in Verilog code are and to validate them. 

This study presents the unfolding transformation with Gray encoding approach to reduce the SHA-256 design's power 

consumption and increase its throughput. The SHA-256 unfolding transformation reduces the amount of clock cycles required 

for conventional architecture. In this research, the dynamic power SHA-256 unfolding factor 4 with Gray encoding reduces by 

43.4 percent from Binary encoding with high throughput of the design. Therefore, it was suggested that to provide high 

performance of the embedded security system design, an unfolding transformation with Gray encoding design can be applied 

to the hash function design.  Thus, the performance of the SHA-256 design can be greatly enhanced by changing the state 

encoding with the high number of unfolding factors. Based on this technology, the Power Analyzer in Altera Quartus II may 

produce an accurate simulation-based power assessment. 

INTRODUCTION 

To efficiently convert fixed binary chains of any length into bit sequences, a hash function can be used [1]. The 

outputs of a hash function are variously known as the hash value, the message digest, and the hash code. Short 

messages containing the bit shifts from the input message are generated using the unkeyed hash function. The hash 

function is described by its properties, which include resistance to preimages, resistance to second preimages, and 

collision resistance. It is hard to find message M with one-way attribute h = H. This means that while calculating the 

hash code from the message is simple, calculating the message from the hash code is far more difficult. Finding 

message M2 in the second preimage resistance with the same output hash code as M1 is challenging. Lastly, it's not 

easy to find a pair of hashes H(M1) = H(M2) for two different messages M1 and M2. 

 

The rapid implementation of hash functions on reconfigurable hardware is now a crucial part of modern 

technology. FPGA is an answer to the hardware implementation difficulty. Consisting of thousands of programmable 

interconnected building blocks called Configurable Logic Blocks (CLB), this system is entirely customizable [1]. It 

includes an input/output (I/O) block that serves as a bridge between the external environment and the internal logic 

structure. FPGA-based digital logic design can be defined using the Hardware Description Language (HDL) or 

schematic design. The reconfigurability of FPGA is its primary benefit. In addition, it has inexpensive development 
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costs and is simple to verify but has a high-power consumption. State encoding has been presented as a strategy in 

reducing power consumption in SHA-256 hash function design. 

 

Since speed is a must in modern design, there are numerous techniques to boost the performance of SHA-256 

design. When developing a successful SHA-256 hash function, it is crucial to take the high speed and throughput of 

the designs into account. Gray encoding techniques were used in conjunction with the unfolding transformation to 

increase the SHA-256 throughput of algorithm. Power consumption is also considered in efficient design. The 

performance of the design can be improved by obtaining a low power design. Short circuit, dynamic, and static power 

consumption are the three components of CMOS transistor power consumption (leakage). During circuit power-on, 

CMOS transistors leak power due to the subthreshold currents and reverse biased diodes [2]. Switching power includes 

both dynamic and short circuit components. It occurs when the logic states of the signal change. 

 

In this study, Verilog code and Altera Quartus II were used to write and synthesise the SHA-256 designs. A netlist 

representing the HDL code mapping to the Arria II GX was produced as a result of these findings. The physical 

allocation of the SHA-256 designs was then decided upon during the implementation process using the place-and-

route algorithm. Following the successful completion of the implementation phase, ModelSim was used to model 

these designs in order to evaluate SHA-256 results. 

DESIGN CONCEPT OF SHA-256 ALGORITHM 

Throughput performance was improved with the help of these designs. The SHA-256 algorithm was created using 

Verilog code. This design architecture contains the modules for the counter SHA-256 module and the other five 

modules. The difference between the two types of SHA-256 designs is in the organization of the modules inside the 

unfolding architecture. It was discovered that the order of constants and messages changed when different inputs were 

utilized. Fifteen blocks of 32-bit data were added as input. The message, t W, was created using Eq. 1 in this design. 

 

SHA-256 message, Wt  

   𝑊𝑡 = message input                                                                          0 ≤ 𝑡 ≤ 15 

   𝑊𝑡 = 𝜎1
256(𝑊𝑡−2) + 𝑊𝑡−7 + 𝜎0

256(𝑊𝑡−15) + 𝑊𝑡−16                   16 ≤ 𝑡 ≤ 63 (1) 

 

  (2) 

 

  (3) 

 

Both functions were produced using Eq. 2 and Eq. 3. Eq. 2 for sigma 0 displays the rotation value for the x value. 

The message x in Eq. 3 can be rotated with the value specified in Eq. 3 to yield sigma 1, while for Eq. 3, this can be 

done. For the compression function, it was split into two halves. While that, Maj and make up , Ch and  

do the same . Eq. 4 and Eq. 5 display the equations for summation 0 and summation 1, namely  and . Like 

sigma 0 and sigma 1, the number of rotation inputs, a and e, were based on the number stated in the equations. 

 

  (4) 

  (5) 

 

 

The message sequence was constructed with the assistance of a counter module. The final module was formed 

when the SHA-256 hash algorithm completed all rounds of iteration. Before SHA-256 began processing the message, 

a Multiplexer module generated eight initializations for the message's buffers. The value of Kt was programmed into 

the ROM in 64x32-bit chunks. The output module was then utilized to produce the result. In this model, the output of 

the final result of compression algorithm was merged with the initialization of the buffer. 
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Unfolding Transformation 

The SHA-256 hash function was enhanced due to these modifications. Using an unfolding design strategy, the 

delay was decreased based on the value of the factor, J [3]. Additionally, this strategy increased the throughput of the 

design. For unfolding factor 2, the latency decreased by 46.4 percent compared to the conventional design, and for 

unfolding factor 4, the latency decreased by approximately 45.1 percent. The number of delays was computed in the 

results. It was reduced as the design architecture developed and modified in response to various inputs. To improve 

the performance of the throughput SHA-256 design, each module must be modified. For the factor two architecture, 

two 32-bit parallel inputs with constants were needed. Similar to that, this design required four parallel 32-bit inputs 

and four parallel constants. As a result, all data for the subsequent sequence cycle needed to be modified. For this 

approach to work, each input module must be modified. The overall structure of unfolding factor 4 and the structure 

of next_ wt2 are shown in Fig. 1 for the message schedule. The message W0's input data message begins with W4 and 

ends with W15. In unfolding factor 4, the next_wt output sequence follows a similar pattern to that of factor 2. 
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FIGURE 1. SHA-256 Factor 4 Unfolding Message Schedule 

Gray State Encoding 

Many researchers with various interests and goals are involved in developing the SHA-256 design [4-18]. The 

proposed concepts in this research concentrate on low power design implementation. Switching activity is a method 

to reduce dynamic power. State encoding was introduced in this study as an activity technique for low power devices 

to reduce the power consumption of SHA-256. For state encoding, the SHA256 unfolding transformation designs 

were divided into two unique designs: SHA-256 unfolding with Binary encoding and SHA-256 unfolding with gray 

encoding. Simple examples of encoding transitions are shown in Table 1. The maximum number of possible transitions 

in a single clock cycle is shown to be three for Binary encoding and one for grey encoding in the following table. This 

is because each transition between states in the encoding only affects one bit. Using this strategy in the creation of 

Finite State Machines can reduce power usage (FSM). 

 

 

 

 

 

 

 

 

 



TABLE 1. A Comparison of Coding Style 

     St  B G 

0 00  0 000 

1 001 001 

2 010 011 

3 011 010 

4 100 110 

5 101 111 

6 110 101 

7 111 100 

 

RESULTS AND DISCUSSION 

For this power measurement, the Power Analyzer was utilised from Altera Quartus II. It is a technique for power 

analysis that employs simulation to deliver the most precise power estimation possible [19]. I/O thermal power, static 

thermal power, and dynamic thermal power dissipation are the three subcategories of total thermal power dissipation. 

Verilog code was used to successfully build SHA-256 designs. Using Arria II GX Altera Quartus II, the SHA-256 

designs were both synthesized and implemented. The frequency, size, and power consumption of SHA-256 designs 

were studied. ModelSim was used to simulate the SHA-256 designs in terms of functional and timing simulations. 

SHA-256 designs were classified into two categories: SHA-256 unfolding design with Binary encoding, and SHA-

256 unfolding with Gray encoding. The outcomes demonstrated the impact of unfolding transformation using factor 

4 of the SHA-256 architecture. PowerPlay Power Analyzer was used to perform power analysis to validate the effects 

of switching activity in state encoding on the SHA-256 designs. 

High Throughput SHA-256 Unfolding Techniques 

The SHA-256 designs for both Binary and Gray encodings have been successfully developed and tested. The 

Altera Quartus II was used to compile the Verilog-coded designs. ModelSim was used to simulate and test the design's 

functionality and timing.  The throughput of these designs was calculated using Eq. 6. When compared to SHA-256 

with factor 2, SHA-256 with factor 4 increased throughput by 15.88%. The timing simulation results for the first 32-

bit MSB of unfolding SHA-256 with factor four are shown in Figure 2. It is clearly shown that the number of latencies 

reduce from 64 cycles to 18 cycles. 

 

 Throughput = (512 X FMax) / Number of Cycle  (6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 2. SHA-256 design waveform timing simulation using a factor 4 

18 cycles 



Simulation-Based Power Estimation of SHA-256 Design 

Based on simulations for both unfolding factor 4 configurations, binary and grey encodings, Figure 3 shows power 

calculation for SHA-256. This diagram depicts the three components of power dissipation. Dynamic power results 

from the on/off nature of the signal, while static power is the result of leakage currents. Despite the fact that I/O power 

takes into account all of the parameters that describe the off-chip board trace at each I/O pin [19]. To provide the most 

precise power analysis, the PowerPlay Power Analyzer considers the physical placement, routing, and logic 

configuration of the design itself. In other words, it provides accurate power consumption estimation. When used with 

accurate design data, it is accurate to within 10% [19]. PowerPlay power analyser tools make precise power forecasts 

when compared to actual silicon. According to Figure 3, the dynamic thermal power dissipation for SHA-256 

unfolding factor 4 with gray encoding reduces to 43.4% when compared to Binary encoding. This is because SHA-

256 unfolding with gray encoding architecture involves signal toggling. Thermal power dissipations for input/output 

(I/O) and static components both rise. As previously stated, SHA-256 unfolding design now only requires 18 cycles 

as opposed to 64. As a result, this affects the overall power usage, and more specifically the I/O power usage, of the 

SHA-256 unfolding design. 

 

 

 
(a)  

 

 
(b)  

FIGURE 3. PowerPlay Power Analyzer result of SHA-256 Unfolding with (a)Binary Encoding and (b) Gray Encoding 

 

CONCLUSION 

In conclusion, two types of unfolding SHA-256 designs, such as SHA-256 Binary and Gray encoding, were 

successfully designed using Verilog HDL. In accordance with Power Analyzer, implementing gray encoding can 

reduce dynamic thermal power dissipation. Besides, it delivers precise power estimation based on simulation. Based 

on this investigation, SHA-256 Gray encoding reduces dynamic power dissipation by approximately 43.4 percent 

compared to SHA-256 Binary. Furthermore, SHA-256 Gray encoding can be categorized as a fast, and area- and 

power-efficient implementation of the SHA-256 architecture. By lowering the SHA-256 design latency, unfolding 

transformation boosts the throughput of SHA-256 unfolding designs. Resource sharing and retiming are two 

techniques that can be used to boost the design's maximum frequency soon. Combining the comparable non-linear 

function with different hash functions enables resource sharing. This approach reduces the area required for 

implementation and achieves a high maximum frequency. In addition, retiming can be used to lessen the design's 

latency. When the delay can be decreased by relocating the register, this method raises the maximum frequency of 

designs. 
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