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A b s t r a c t : T h i s  p a p e r  in t r o d u c e s a n in t e l l i g e n t d e s i g n  w h i c h  w o u l d  t r a n s f o r m t h e  lif e  o f   

fi s h e r m e n   c o m m u n i t y  in  In d i a .  O n e  o f  t h e  p r o b l e m s  fa c e d   b y  t h e In d i a n  fi s h e r m e n  i s  

t h e   a r r e s t   m a d e   b y  t h e   n e i g h b o u r i n g   c o u n t r y .  T h i s    i s b e c a u s e  of  t h e   la c k   of  k n o w l e 

d g e  of  t h e i r   p o s i t i o n   a c r o s s   t h e   s e a .  T h i s  p r o b l e m 

c a n  b e  o v e r c o m e   w i t h  t h e  d y n a m i c  lo c a t i o n  o f  t h e   v e s s e l   b y   u s i n g   t h e   Gl o b a l P o s i t i 

o n i n g   S y s t e m   ( G P S )  a n d  t h e  El e c t r o n i c   C o n t r o l  U n i t  t h a t  u s e s   PI C 1 6 F 8 7 7 A M I C R O 

C O N T R O L L E R  al o n g  w i t h  a  w e a t h e r   f o r e c a s t . 

K e y w o r d s:  PI C 1 6 F 8 7 7 A , , G P S , T r a n s m i t t e r ,  M o t o r , R e c e i v e r ,  S e n s o r s ( H u m i d i y , T e m p 

e r a t u r e , L D R ) ,  Zi g b e e , 

 

I. Introduction 
Th e  In d i a n  Co a s t g u a r d   w a s  for m a l l y  in a u g u r a t e d   on  1 8  a u g u s t  19 7 8 .  It  is  se t a s  

a n  in d e p e n d e n t   a r m e d  for c e  of  th e  In di a n  U nio n ,  th r o u g h   a n  a c t  of  p a r l i a m e n t .   It no r m a 

l l y   d e a l   wit h  m a r i n e   s af e t y ,  m a r i t i m e   se c u r i t y ,   life s a v i n g ,  la w  e n f o r c e m e n t , m a r i t i m e   e 

n vi r o n m e n t a l   se c u r i t y  a n d  fis h e r i e s .  Th e s e   c a ll  for   m o n i t o r i n g ,  co n t r o l , su r v e i l l a n c e    a n d   

r e s p o n s e .   Th e   Co a s t g u a r d   h a s  m u l t i p l e  r e s p o n s i b i l i t i e s     a n d st r e n g t h e n i n g   t h e  s af e t y  of  

fis h e r s [ 2 ] .  Fis h e r s   a r e  vul n e r a b l e   to  di s a s t e r s   of  se v e r a l kin d- a c c i d e n t s ,  c a s u a l t i e s ,  a b d 

u c t i o n ,  a n d  alie n  int e r v e n t i o n s .  Th e  In d i a n  co a s t g u a r d 

c a n n o t a s s i s t  fis h e r s  exc l u s i v e l y  b u t  co n c e r n  for  fis h e r s  is c e n t r a l  to its  ai m s . 

Th e  st r a t e g i c  r ol e  of th e  Co a s t g u a r d   is  to  p r o t e c t  th e  m a r i t i m e  zo n e s  fro m  ille g a l a c t i vi t 

I e s   in cl u d i n g   infilt r a t i o n   th r o u g h   m a r i t i m e   r o u t e s   a n d   e n v i r o n m e n t a l   d a m a g e a n d  p r o 

vi d e  h u m a n i t a r i a n  a n d  sci e n t i fi c  a s s i s t a n c e  wit h i n  th e  m a r i t i m e  do m a i n [ 4 ] . 

 

Th e  In d i a n  Co a s t g u a r d   too  h a s  its  ex cl u s i v e  d u t i e s  a n d  fu n c t i o n s  a s  s p e ll e d  ou t  in  th e 

Co a s t g u a r d  Act 19 7 8 ,  inc l u d e 

 S af e t y  a n d  p r o t e c t i o n  of isl a n d s  a n d  offs h o r e  st r u c t u r e 

 P r o t e c t i o n  a n d  p r e s e r v a t i o n  of m a r i t i m e  e n vi r o n m e n t  a n d  e n d a n g e r e d  sp e c i e s 

 P r e v e n t i o n  a n d  co n t r o l  of poll u t i o n  in m a r i t i m e  zo n e 

 Assi s t a n c e  to th e  c u s t o m s  in a n t i- s m u g g l i n g  op e r a t i o n s 

 Assi s t a n c e  to fis h e r m a n  in di s t r e s s  a t  s e a 

 S af e g u a r d i n g  life a n d  p r o p e r t y  a t  se a 

 P r e v e n t i n g  po a c h i n g  in In di a n  w a t e r 

 Assis t i n g  in oc e a n  r e s e a r c h 

 E nf o r c i n g  m a r i t i m e  la w 

 

We  ex p e c t  ou r  d e vi c e  wi t h  GP S  tr a c k i n g  a n d  ou r  co n c e p t  of ZIGBE E - a s s i s t e d co 

m m u n i t y  p a t r o l s  will  p r o v e  su c c e s s f u l  in  In d i a  a n d  els e w h e r e   in  th e  wo r l d .  We  a r e su r e   

th a t   thi s   te c h n o l o g y   will  b e n e f i t   t h e   po o r   fis h e r m e n   a n d   p r o t e c t   th e   co a s t a l e n v i r o n 

m e n t . 

This   p a p e r   in t r o d u c e s    a   d e s i g n   w hi c h   d e a l s   wit h   a n   in n o v a t i v e   h a n d h e l d d e 

vi c e  w hi c h  wo u l d  tr a n s f o r m   th e  fish e r m a n   co m m u n i t y  a s  t h e  ey e s  a n d  e a r s  of  t h e In di a 

n    Co a s t g u a r d .    U p o n    sig h t i n g    a n    int r u d e r    or    po a c h e r ,    th e    d e vi c e    allo w s fis h e r m 

a n    to   c al c u l a t e   its   ex a c t   loc a t i o n   usi n g   th e   int e g r a t e d    GP S   r e c e i v e r ,   a n d r a d i a t e s      
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th e     info r m a t i o n      to     th e     n e a r e s t      co a s t g u a r d      st a t i o n      via     ZIGB E E co m m u n i c a t i 

o n [ 1 ] .  Th e  co a s t g u a r d   is  t h e n  a bl e  to  di s p a t c h   a  p a t r o l  bo a t  to  in t e r c e p t th e   int r u d e r .   

Th e  d e vi c e   wo u l d   al s o   w a r n s   th e   fis h e r m a n   (b e e p   a n d   vib r a t e )   w h e n th e y  a p p r o a c h   n 

e a r   th e  n a t i o n a l   s e a  bo r d e r   a n d  co n t r o l s   th e m   to  t r a w l  (go  fis h i n g ) wi t h i n  th e  co r r e c t  

r e g i o n  s af e l y .  Ou r  p r oj e c t    incl u d e s  th e  a c t i v e  w e a t h e r   for e c a s t  to th e   co s t a l   a n d   bo a t   

als o .   Co m m u n i t y   s u r v e i ll a n c e   allo w s   t h e   co a s t g u a r d   to  p a t r o l effici e n t l y  b e c a u s e  th e y  

co u l d  go  only  on  a n  al e r t  c all a n d  no t  to p a t r o l  at  r a n d o m . 

Also  w e  a r e  goi n g  to  im p l e m e n t   a  sy s t e m   t h a t  wo u l d  m a k e   th e  fis h e r m e n   a n d  t h e co 

a s t a l  g u a r d   to  ale r t  in  c a s e  of  d r a s t i c  w h e t h e r   c h a n g e s   lik e  r a i n f a l l  a n d  st o r m .  w e h a v e  

a  r e c e i v e r   a n d  tr a n s m i t t e r   sy s t e m   ie,  in  c a s e   of  th u n d e r   a n d  h e a v y  st o r m   a n d r a i n f a l l   

,w h e n   th e   bo a t   is  in  th e   mi d d l e   of  th e   se a   w e  a r e   pl a n n i n g   to  info r m   th e co a s t a l   g u 

a r d   t h a t   t h e   sit u a t i o n   is  d r a s t i c   h e r e   so  th a t   t h e y   c a n   t a k e   a p p r o p r i a t e m e a s u r e s  in 

su c h  sit u a t i o n s [ 3 ] . 

 

II. Block Diagram 
This  p r o j e c t  is d e s i g n e d  wit h  mi c r o c o n t r o l l e r ,  LCD, GP S  a n d  b u z z e r .  M ai n ly  2 se c t 

i o n s one  tr a n s m i t t e r  a n d  on e  r e c e i v e r  se c t i o n .  in bo a t  a n d  co a s t a l  r e s p e c t i v e l y .  In thi s sy s t 

e m  GP S  tr a c k  th e  po si t i o n  of t h e  bo a t  a n d  fe d  to t h e  mic r o c o n t r o l l e r .  Buz z e r  ale r t w h e n  

th e  bo a t  cr o s s e s  th e  bo u n d a r y .  Also w e  h a v e  a n   zig b e e  n e t w o r k  so a s  to e s t a b l i s h th e  co 

m m u n i c a t i o n  b e t w e e n  th e  co a s t a l  g u a r d s  a n d  th e  fis h e r m e n  in t h e  bo a t .  Ap a r t fro m  thi s  

w e  a r e  als o  goi n g  to inc l u d e  a fr e s h  w a t e r  a n a l y z e r ( u l t r a s o n i c  ty p e )  a n d lig h t n i n g  d e t e c t o 

r ( L D R  sy s t e m )  so a s  to giv e  in di c a t i o n s  in c a s e  of h e a v y  st o r m  a n d r a i n f a l l .  LCD al w a y s  

dis p l a y s  th e  po si t i o n  of th e  bo a t ,  in di c a t i o n s  of h e a v y  r a i n f a l l,  st o r m to bo t h  th e  co a s t a l  g 

u a r d an d  th e  fis h e r m e n . 

 

 
Fig: 1  Tr a n s m i t t e r  se c t i o n 

 

In th e  co n v e n t i o n a l ,  th e  fis h e r m e n  h a v e  to ke e p  w a t c h  t h e  m a r i t i m e  bo r d e r ,  w hi c 

h c a n n o t  b e  e a s ily  s e p a r a t e d  a s  la n d  r e g i o n .  If th e y  c r o s s e d  c e r t a i n  limi t  on  t h e  se a .  Th e y 

h a v e  to p a y  th e  p e n a l t y  or go t  a r r e s t e d  by th e  n a v a l  g u a r d s  of th e  n e i g h b o r  co u n t r y .  Th e 

p r o j e c t  g e n e r a t e s  al a r m  if th e y  c r o s s  th e  bo r d e r  by mi s t a k e .  Wit h  th e  si m p l e  ci r c u i t r y a n d  

t h e  us e of s e n s o r s  (lo w  co s t  se n s o r s )  m a k e s  th e  p r o j e c t  a low co s t  p r o d u c t ,  w hi c h c a n  b e  p 

u r c h a s e d  ev e n  by a po o r  fis h e r m a n .  This  p r o j e c t  is b e s t  sui t e d  for  pl a c e s  w h e r e th e  fis h e r 

m e n  co n t i n u o u s l y  m o n i t o r  th e  bo u n d a r y  limi t .  This  p r oj e c t  als o  ai m s  a t  solvi n g r e l e v a n t  n 

a t u r al  dis a s t e r  p r o b l e m s  wit h  th e  u s a g e  of h e a v y  r a i n f a l l  a n a l y z e r  a n d lig h t n i n g  d e t e c t o r .  

Ou r  go a l  is to co n f r o n t  wir e l e s s  n e t w o r k i n g  wit h  a co n c r e t e  p r o b l e m of wo r l d w i d e  di m e n s 

i o n s ,  th e  su s t a i n a b i l i t y  of fis h e r m e n  co m m u n i t y  a r e  t a k e n  c a r e  by th e  sim u l a t i o n  ex p e r i m 

e n t s .  Th e  si m u l a t i o n  r e s u l t  sh o w s  t h e  cir c u i t  lev e l  wo r k  is ou t p e r f o r m e d  w ell th a t  c a n  b e  

ex t e n d e d  to ci r c u i t  fa b r i c a t i o n  in fut u r e .  Thi s  p a p e r  will b e  u s e d  for  a d v a n c e m e n t  of co a s 

t a l  bo r d e r  av e r m e n t .  This  als o  will giv e  s uffici e n t p r o c e s s  to bo t h  shi p  a n d  co a s t a l  g u a r d i 

a n s ,  if a n y o n e  cr o s s i n g  th e  bo r d e r .  Th e  p r o c e s s of r o u t i n g  th e  fish e r m e n  will m a k e  mo r e  

effici e n t [ 7 ] . 
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Th e r e  a r e  tw o  p a r t s  tr a n s m i s s i o n  p a r t  a n d  r e c e p t i o n  p a r t .  Th e  t r a n s m i s s i o n  p a r t 

u s e s  a CP U  of 1 6 F 8 7 7 A  a n d  it h a s  4 in p u t s  a n d  th e  ou t p u t s  a r e  ZigB e e ,  mo t o r  d riv e r , a n d 

LCD. Th e  in p u t s  a r e  lig h t i n g  d e t e c t o r  , te m p  se n s o r ,  h u m i d i t y  se n s o r  ,r a i n  g a u g e se n s o r , 

a n d  GP S  .Th e  lig h t i n g  d e t e c t o r  us e s  th e  LDR.LD R  a r e  giv e n  po t e n t i a l  d r iv e r r e s i s t a n c e  in 

s e r i e s  a n d  th e  r e s i s t a n c e  is g r o u n d e d .  As LDR r e s i s t a n c e  c h a n g e s  th e po t e n t i a l  diff e r e n c e 

is giv e n  to th e  CP U ' s  2 n d  pin  a n d  a s  so o n  a s  it is giv e n  it is co n n e c t e d  to a n a l o g u e  to di gi 

t a l  co n v e r t o r .  A th r e s h o l d  val u e  is se t  al r e a d y  a n d  af t e r co n v e r s a t i o n  it c h e c k s  wit h  thi s  

th r e s h o l d  val u e ,  if it is mo r e  t h a n  th a t  th r e s h o l d  val u e th r o u g h  ZigB e e  a n  al e r t  is se n t .  

We u s e  LM 3 5  in Te m p  s e n s o r  a n d  th e  ou t p u t  volt a g e  is se t  to 20 d e g r e e C  w hi c h  giv e s  a 

volt a g e  of 0. 2 0  volt.  We c a n  c a l c u l a t e  thi s  by volt a g e  

*10 0  giv e s  th e  val u e  in c e n t i g r a d e .  Thi s  is co n n e c t e d  to t h e  3 r d  pi n  a n d  h a s  th e  s a m e fu n 

c t i o n  a s  co n v e r s a t i o n  of a n a l o g  to digi t a l .  Th e  te m p  in d e g r e e  c e n t i g r a d e  is ob t a i n e d by 

volt a g e 

 

 
Fig : 2  Re c e i v e r  s e c t i o n 

 

*10 0 . N e x t  w e  h a v e  h u m i d i t y  se n s o r  a n d  th e  u n i t  of h u m i d i t y  se n s o r  is p e r c e n t a g e .  F o r ex 

a m p l e  if 90 %  a co r r e s p o n d i n g  volt a g e  val u e  is ob t a i n e d  a n d  w e  c h e c k  th a t  volt a g e val u e  

a n d  co n v e r t  it in t o  p e r c e n t a g e .   g a u g e  se n s o r  is d e t e c t e d  in a ve s s e l  a n d  it is m e a s u r e d  

in ce n t i g r a d e .  We u s e  ult r a s o n i c  for  r a i n  g a u g e  se n s o r  . In ul t r a s o n i c  a so u n d is s e n t  a n d  

th e  ti m e r  is st a r t e d  to r e c o r d  th e  tim e  it t a k e s  to r e fl e c t  b a c k .  And  t h e  val u e is no t e d  a n d  

co n v e r t e d  to c e n t i m e t e r [ 2 ] . 

 

An LCD is us e d  to dis p l a y  all th e  p a r a m e t e r s  us e d  in t h e  bo a t .  A ZigB e e  is us e d  to 

s e n d all th e  d a t a  to th e  b a s e  st a t i o n . A  GP S  is us e d  to r e c o r d  th e  loc a t i o n  of th e  bo a t .  We 

us e 2 mo t o r  d riv e r s  in ou r  p r o j e c t .  Be c a u s e  a s  w e  kn o w  1 m o t o r  d ri v e r  is u s e d  to r u n  2 

mo t o r s  a n d  in ou r  p r oj e c t  w e  u s e  4 m o t o r s  so w e  r e q u i r e  2 mo t o r  d riv e r s .  Th e  mo t o r RP M  

is 6 0  a n d  is us e d  to co n t r o l  t h e  sp e e d .  N e x t  w e  h a v e  t h e  r e c e i v e r  st a t i o n .  Th e  d a t a fro m  

th e  bo a t  is r e c e i v e d  th r o u g h  ZigB e e  in th e  st a t i o n . T h e  d a t a  a r e  h u m i d i t y  , t e m p , lig h t i n g  

al e r t ,  GP S  loc a t i o n ,  r e c e i v e r  r e c e i v e s  th e s e  inf o r m a t i o n  a n d  it a c t s  a s  a b a s e st a t i o n .  Ba s e  

st a t i o n  a r e  of tw o  ty p e s :  Fix e d  se c t i o n  a n d  mo b il e  se c t i o n .  In fixe d  se c t i o n th e  d a t a  co m i n 

g  to b a s e  st a t i o n  is th r o u g h  ZigB e e [ 2 ] .  This  d a t a  is d e c o d e d  a n d dis p l a y e d  in LCD a s  a r e 

a l  tim e  val u e .  Bu t  to s h o w  th e  w e a t h e r  r e p o r t  a n d  to s h o w  t h e lis t  of d a t a ‟ s  g r a p h i c a l l y  in 

mo b i l e  d e vi c e  w e  u s e  a n  in t e r f a c e .  In m o b il e  p h o n e  th e te m p e r a t u r e    , h u m i d i t y ,  a n d  r a i n  

g a u g e  d a t a ‟ s  a r e  dis p l a y e d  th r o u g h  th e  h e l p  of a Blu e t o o t h .  To r e c e i v e  info r m a t i o n  fr o m  

bo a t  to th e  b a s e  st a t i o n  (fix e d  st a t i o n )  w e  h a v e ZigB e e [ 4 ] .  Bu t  to r e c e i v e  th e  info r m a t i o n  

in t h e  p h o n e  w e  c a n n o t  us e  ZigB e e .  As a r e s u l t  w e  u s e  Blu e t o o t h  to r e c e i v e  th e s e  info r m a 

t i o n  fro m  bo a t  to t h e  p h o n e .  Blu e t o o t h c a n  al s o  b e  us e d  to  se n d  al e r t  to th e  bo a t  a n d  al s o  

to th e  st a t i o n . p i c . f o r  th e  p r o t o t y p e m a k i n g  w e  m a d e  a fou r  w h e e l e r  s m a l l  ve h i c l e  ty p e  sy s 

t e m  for  thi s  p r o j e c t  in pl a c e  of a flo a t i n g  bo a t . 

 

III. Conclusion 
In  th e  co n v e n t i o n a l ,   th e  fis h e r m e n   h a v e   to  ke e p   w a t c h   t h e  m a r i t i m e   bo r d e r ,   w 

hi c h c a n n o t   b e  e a s ily  s e p a r a t e d   a s  la n d   r e g i o n .   If  th e y  c r o s s e d   c e r t a i n   limi t  on  t h e  se 

a . Th e y  h a v e   to  p a y  th e   p e n a l t y   or  go t  a r r e s t e d   by  t h e   n a v a l  g u a r d s   of  t h e   n e i g h b o r 

co u n t r y .   Th e  p r o j e c t   g e n e r a t e s   al a r m   if  th e y  c r o s s   th e  bo r d e r   by  mi s t a k e .   Wit h  th e si 
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m p l e   cir c u i t r y   a n d   t h e  u s e  of  se n s o r s   (lo w  co s t  se n s o r s )   m a k e s   t h e  p r o j e c t   a  low co s t  

p r o d u c t ,  w hi c h  ca n  b e  p u r c h a s e d  ev e n  by a po o r  fis h e r m a n . 

This   p r oj e c t   is  b e s t   s ui t e d   for   pl a c e s   w h e r e   th e   fis h e r m e n   co n t i n u o u s l y mo n i t 

o r   th e   bo u n d a r y  limi t .  This   p r oj e c t   als o   ai m s   a t   solvi n g   r e l e v a n t   n a t u r a  dis a s t e r   p r o b l 

e m s   wit h  th e  us a g e  of  h e a v y  r a i n f a l l  a n a l y z e r  a n d  lig h t n i n g  e n  ca r e  by th e  sim u l a t i o n   

ex p e r i m e n t s [ 5 ] .  Th e  si m u l a t i o n   r e s u l t  s h o w s  t h e  cir c u i t  lev e l  wo r k  is ou t p e r f o r m e d   w 

ell  th a t   c a n  b e  ex t e n d e d   to  ci r c u i t   fa b r i c a t i o n   in  fut u r e .   Thi s  p a p e r will b e  us e d  for  a d 

v a n c e m e n t  of co a s t a l  bo r d e r  av e r m e n t .  This  al s o  will giv e  suffi ci e n t p r o c e s s   to   bo t h   shi 

p   a n d   co a s t a l   g u a r d i a n s ,   if  a n y o n e  c r o s s i n g   th e   bo r d e r .  Th e p r o c e s s  of ro u t i n g  th e  

fis h e r m e n   will  m a k e  mo r e  effici e n t .  In  t h e  e nl a r g e m e n t   of  th e p r o t o t y p e  w e  us e  s a t e l li t e  

p h o n e s  a n d  sa t e l l i t e  co m m u n i c a t i o n  p u r p o s e s  for  th e  a c t u a l fis hi n g  bo a t s .  In thi s  p r o t o t y p 

e  thi s  to t a l  sy s t e m  co s t  is a r o u n d  23 , 0 0 0 / - 
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