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Introduction   
  

Machine   learning   (ML)   and   artificial   intelligence   (AI)   models   are   used   to   reduce   
the   need   for   expensive   and   time-consuming   sampling   and   testing,   using   data   that   is   
analyzed   in   real   time   with   fast   response   time   for   variant   parameters   as   inputs   for   the   
model,   that   are   used   for   predicting   other   parameters.   Variant   parameters   refer   to   
water   quality   parameters   (as   temperature,   pH,   electrical   conductivity   etc.),   
geographic   parameters   (as   location)   and   other   related   parameters   depending   on   the   
case   (as   rainfall,   river   flow,   etc.).   One   method   is   by   applying   a   multi-layer   perceptron   
(MLP)   model   which   is   considered   as   a   nonlinear   mapping   between   an   input   vector   
and   a   corresponding   output   vector.   The   MLP   contains   at   least   three   layers   -   input   
layer,   a   hidden   layer,   where   calculations   are   being   done   to   give   a   prediction,   and   an   
output   layer.   The   output   predicted   parameter   can   be   binary   (For   example   water   
quality   index)   or   quantitative.   This   study   aims   to   nowcast   the   presence   of   fecal   
coliforms   [FC]   in   drinking   water   sources   by   applying   a   DNN   model   to   determine   
whether   FC   are   present   in   the   water.   The   model   used   data   from   natural   water   
sources   in   India   collected   by   the   Central   Pollution   Control   Board   (CPCB)   of   India.   In   
particular,   this   study   aims   to   give   
a   binary   answer   about   FC's   presence   or   absence   in   raw   water   using   a   minimum   of   
water   quality   and   geographical   parameters,   monitored   in   real-real   time   as   predictors 

  
Objectives   of   the   sensor   
  

The   model   is   designed   to   meet   the   following   criteria:      
1. Detect   FC   presence   in   water.     
2. The   model   will   be   based   on   parameters   that   are   monitored   in   real   time.   
3. Various   water   sources   could   be   handled   by   the   model.   
4. The   accuracy   of   the   model   most   be   reliable   to   ensure   public   health.   
  
  

  

Overview   
  

At   least   2   billion   people   worldwide   use   drinking   water   sources   that   are   contaminated   
with   feces,   causing   waterborne   diseases;   poor   sanitation,   poor   hygiene,   and   unsafe   
drinking   water   result   in   a   daily   death   rate   of   more   than   800   children   under   5   years   of   
age   from   diarrheal   diseases.   This   study   shows   the   feasibility   of   a   novel   method   to   
nowcast   the   presence   of   fecal   coliforms   (FC)   in   drinking   water   sources   by   applying   a   
multilayer   perceptron   artificial   neuron   network   (MLP-ANN)   model.   The   model   gives   a   
binary   answer   for   FC   presence   or   absence   in   raw   water   using   a   minimum   of   water   
quality   and   geographical   parameters,   which   can   be   monitored   in   real   time   as   
predictors   with   low-cost   equipment.   Using   62,000   samples   to   train,   validate   and   test   
the   model,   a   total   accuracy   of   84.56%   was   obtained   using   temperature,   pH,   electrical   
conductivity,   turbidity,   dissolved   oxygen,   and   biological   oxygen   demand   (BOD)   as   
water-quality   inputs   and   the   water   source   and   location   (states   in   India)   as   
geographical   inputs;   sensitivity   reached   93.63%,   meaning   that   most   of   the   
FC-contaminated   samples   were   classified   correctly.   Using   the   model   without   BOD   
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changed   the   accuracy   and   sensitivity   slightly,   to   84.43%   and   93.70%,   respectively.   
Thus,   low-cost   monitoring   of   inputs   in   real   time   is   possible.   Results   show   that   the   
MLP-ANN   model   can   be   used   as   a   tool   for   bacterial   monitoring   and   management   in   
water,   reducing   the   need   for   time-consuming   or   expensive   tests.   

  

Fig.   1.    Evalua�on   metrics   as   a   func�on   of   thresholds   

  

Status   and   future   steps   
  

• A  paper  based  on  the  work  from  the  CPCB’s  old  database  is  in  progress  and                 

will   be   submitted   after   some   more   work   will   be   done   in   finalizing   it.   

• A  new  database  has  been  collected  and  will  be  used  to  validate  the  existing                
model.  This  will  give  a  better  insight  on  how  the  model  operates  on  new  data                 
from   recent   years.   

• Using  the  new  data,  a  new  model  will  be  tried  on  not  only  predicting  the  FC                  
presence,   but   also   to   predict   its   amount.   

  

  


