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1 In t r odu ct ion  

1.1 PROJECT STATEMENT 

To cr ea t e  an  in t u it ive an d  effect ive UI t o a llow  t h e u ser  t o con t rol fa r m in g  
equ ip m en t  a rou n d  t h eir  fa rm . Th is  in clu d es  m on it or in g  t h e equ ip m en t ,  t akin g  
in  an d  servin g  u p  d a t a  in  r ea l t im e, an d  bein g  a ble  t o h ave com p let e  con t rol 
over  t h eir  equ ip m en t  a t  a ll t im es . 

1.2  PURPOSE 

As  t h e n eed  for  m ore an d  m or e food  is  con s t an t ly on  t h e r ise . Fa r m er s  n eed  t o 
be able  t o p r od u ce m ore  food , w h ich  m ean s  t o eit h er  in cr ease yield s  or  
in cr ease t h e am ou n t  of lan d  bein g  fa rm ed . More  fa rm  lan d  m ean s  m ore t im e 
n eed in g  t o be s p en t  in  t h e fie ld . Bu t  w it h  t h e  n ew  r obot  an d  soft w ar e w e a r e 
d evelop in g  fa rm er s  w ill be able  t o r em ot ely con t rol t h eir  t r act or s . Th is  w ill 
op en  u p  t h e p oss ibilit y for  fa rm er s  t o h a ve m u lt ip le  t r a ct or s  in  m u lt ip le  feed s  
r ed u cin g  t h e t im e t h e fa rm er  n eed s  t o s p en d  in  each  field .  

 

1.3 GOALS 

Es t ablis h  a  ser ver  an d  d a t abase t o collect  an d  s t or e d a t a . 

  - s t or e an d  ser ve d a t a  fr om  field s  

  - s t or e an d  ser ve d a t a  on  t r act or s  

  - s t or e an d  ser ve d a t a  fr om  UI t o Tract or s  

Crea t e  a  w eb based  UI t o  in t er face w it h  t h e fa rm  equ ip m en t  

- Sh ow  r ea l t im e u p d a t es  on  equ ip m en t  p rogr es s  in  fie ld s  

- Allow  u ser  t o ch an ge a n d  u p d a t e in form a t ion  on  field s  an d  m ach in es  

- Allow  u ser  t o com m an d  equ ip m en t  t o m ove/ s t op / syn c/ n u d ge  

Con t in u ou s  d evelop m en t  on  UI a s  clien t  ad d s  r equ ir em en t s / ch an ges  
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2  Deliver ables  
To m eet  t h e goa ls  ou t lin ed  in  t h e in t rod u ct ion  w e w ill n eed  t h e follow in g  
d eliver ables : 

● A fu n ct ion in g  UI  
○ m on it or  t h e s t a t u s  of t h eir  t r act or   
○ sen d  t h e t r act or  t o s t ag in g  an d  u n load in g 
○ syn c t r a ct or  an d  n u d ge it  w h en  syn ced  
○ Draw , save, an d  load  fie ld s  
○ Ad ju s t  s p eed  of t r act or  
○ Mu st  be ea sy t o u s e, in t u it ive, an d  look ap p ea lin g  

● Crea t e access  t o clou d  d a t abase t h a t  a llow s  UI t o s t or e an d  load  d a t a  
● Ad d  fu n ct ion a lit y t o UI, ser ver ,  or  d a t abase a s  n eed ed  a t  clien t s  r equ es t   

○ Th is  p r oject  h a s  been  a  very it e r a t ive s o con cret e  d eliver a bles  
w ere oft en  g r ow in g  an d  ch an gin g  t h rou g h ou t  t h e yea r . 

○ Th is  w a s  ou r  m os t  im p or t an t  d eliver able   

3 Des ign  

3.1 SYSTEM SPECIFICATIONS 

Res ea rch  w as  con d u ct ed  abou t  a ll form s  of s oft w are a r ch it ect . Ad van t ages  an d  
d isad van t ages  from  va r iou s  soft w ar e d es ign s  w ere w eigh ed . Som e r esea r ch  
in clu d ed  r es ea r ch  abou t  clien t  se rver  n et w or kin g  (Clien t  Ser ver  Net w orkin g) ,  
an d  r esea r ch  abou t  Mu lt it ier  a r ch it ect u r e (Mu lt it ier  Arch it ect u r e) . Cou n t les s  
ot h er  u n cer t a in t ies  an d  con fu s ion s  w er e a lso clea r ed  u p  t h rou gh  r esea r ch . 

 

3.1.1 NON- FUNCTIONAL 

1. Sim p le, ea sy t o u s e GUI 
2. Everyt h in g  sh ou ld  be secu re an d  en cryp t ed  
3. Cross  Pla t for m  com p a t ible  (Win d ow s , OS, An d r oid )  
4 . Dat a  p or t abilit y for  ea sy in t egra t ion  w it h  p r ecis ion  ag  d a t a  
5. UI sh ou ld  be ea sy t o ad d  n ew  fea t u r es  t o  
6 . UI sh ou ld  be ea sy t o m a in t a in  w h en  w e a r e gon e  

 

3.1.2  FUNCTIONAL 

1. Crea t e,  load  an d  save exis t in g  field  m ap s  
2 . Sh ou ld  be able  t o con t rol t r act or  w it h ou t  in t ern e t  con n ect ion  
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3. UI n eed s  t o p r ovid e clea r  w ay t o con t rol t r act or  (sp eed , m ovem en t ,  e t c.)  
4 . Poss ibilit y t o be h os t ed  on  clou d  
5. St or e an d  p r esen t  a ll t r a ct or  in form a t ion  in  r ea l t im e a s  n eed ed  
6 . Allow  m u lt ip le  view s  for  d iffer en t  fa rm s / set s  of equ ip m en t  

 

3.2  PROPOSED DESIGN/ METHOD     

Ou r  t eam  a lon g  w it h  ou r  clien t  h a s  d ecid ed  t o m os t  of ou r  w ork  in  
JavaScr ip t (JS) .  We p lan  on  m akin g  ou r  a p p lica t ion  in  JS s o t h a t  it  is  ea s ily 
p or t able  an d  can  be u s ed  on  m an y d iffer en t  op era t in g  sys t em s .  We w ill a lso 
h ave a  d a t abase in  Am a zon  Web Ser vice S3.  Th is  w ill in t er face  w ell w it h  t h e 
Nod e ser ver  t h a t  w e h a ve. 

 

3.3 DESIGN ANALYSIS 

Aft er  w or kin g  w it h  t h e h a lf t h e sem es t er  w e h ave fou n d  t h e  JS d es ign  t o be  
w or kin g  very w ell.  Th e w eb a p p lica t ion  t h a t  w e h ave bu ilt  is  w or kin g  w ell 
w it h  t h e AWS S3 d a t aba se.  We h ave a lso s t a r t ed  t o p u t  s om e of ou r  cod e  on  
t h e clou d .  Th is  h as  been  w or kin g  w ell s o fa r  an d  w e h ave  n ot  r u n  in t o a n y 
m a jor  p r oblem s .   

 

4  Tes t in g/ Develop m en t  

4 .1 INTERFACE SPECIFICATIONS        

Th e h a rd w a re w e a r e u s in g  is  a  r obot  t h a t  ou r  clien t  is  p rovid in g .  We w ill be 
u s in g  a  REST a p i t o com m u n ica t e  w it h  t h e r obot .  For  ou r  d a t abase  w e w ill be 
u s in g  AWS  S3 an d  for  ou r  ap p lica t ion  cod e w e w ill be u s in g  React  w h ich  is  a  JS 
libr a ry.  

 

4 .2  HARDWARE/ SOFTWARE 

We h ad  ou r  cod e m a kes  ca lls  t o t h e p yt h on  API. Becau se  w e can n ot  con n ect  t o 
t h e t r act or  w h en  w e a r e cod in g , w e  m ad e a  m ock p yt h on  s er ver  t h a t  act ed  ju s t  
like a  t r act or  s h ou ld . Ou r  m ock server  ju s t  r et u r n s  s t a t ic (or  r an d om ly 
gen era t ed )  d a t a  so w e can  t es t  t h e UI is  ca llin g  t h e p yt h on  API p r op er ly. 
Tes t in g  h ead in g  an d  h ow  t h e t r a ct or  act u a lly w ou ld  m ove a rou n d  w e h a d  t o 
m od ify t h e p yt h on  ser ver  so  it  w ou ld  ru n  t h r ou g h  d iffer en t  scen a r ios  an d  t h en  
en su re ou r  cod e w ou ld  p er for m  accord in g ly.  
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4 .3 PROCESS 

Ou r  cu r r en t  m et h od  of t es t in g  is  in  t w o p a r t s . Th e fir s t  p a r t  is  t h e d evelop er  
self t es t s  h is  cod e by ru n n in g  it  an d  d o m an u a l sm oke t es t in g  t o m ake  s u r e 
everyt h in g  is  fu n ct ion in g . Th ey w ill t h en  w r it e  r egr es s ion  t es t s  for  t h eir  cod e 
t h a t  can  be r u n  an d  m ake su r e it  is  w or kin g  la t er  in  t h e p r oject . 

Th e s econ d  m et h od  of t es t in g  is  p eer  r eview . We p lan  on  h avin g  ot h er  
m em ber s  r u n  s m oke t es t s  on  t h e soft w are. Bu g s  fa ll t h rou gh  t h e cr a cks  d u r in g  
t h e d evelop m en t  cycle ,  an d  t h e m or e eyes  you  g et  on  cod e, t h e les s  bu g s  t h a t  
w ill d evelop . 

 

 

5  Resu lt s  
So fa r  a ll t es t in g  h as  been  d on e w it h  op en in g  ou r  JavaScr ip t  on  a  w eb br ow ser s  an d  
w e h ave h ad  m os t ly p os it ive r esu lt s . We h a ve d evelop ed  a  logger  t h a t  h e lp s  u s  t o 
d ebu g  an y p roblem s .  We a lso m ad e a  s im p le t es t  p yt h on  ser ver  t h a t  act s  like t h e 
t r act or  s o w e can  t es t  m ore of t h e UI w it h ou t  h a vin g  a  t r act or  p r es en t .  We a r e 
cu r r en t ly w or kin g  on  bu ild in g  a  m ore in  d ep t h  t es t  t h a t  w ill cover  m ore fu n ct ion a lit y. 

6  Con clu s ion s         
Th e g oa l of Sm ar t - Ag is  t o cr ea t e  a  sys t em  of Au t on om ou s ly con t r olled  fa rm in g  
equ ip m en t  t o h elp  w it h  t h e d ay t o d ay t a sks  a r ou n d  t h e fa rm . We h ad  t h e t a sk of 
cr ea t in g  t h e u ser  in t e r face an d  clou d  s t or age. Th e UI h as  com p let e  con t r ol over  t h e 
t r act or  an d  is  p u llin g  t r act or  d iagn os t ic d a t a  t o d isp lay t o t h e  u ser . Ou r  m ot iva t ion  is  
t o g ive a  fa r m er  m ore t im e t o  d o t a s ks  a  h u m an  n eed s  t o d o, by h elp in g  h im  d o t a s ks  
a  r obot  can  d o. We believe ou r  solu t ion  is  an  efficien t  an d  in t u it ive w ay t o h elp  
fa rm er s . 
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