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Configuration M anu al

A lice A ngene tte Rodg ers
S tudent ID: X 23210362

1 S imu lating th e Datas et

In this s e ction , the mode ling s teps for s i mula ting the datas e t for Commun ica tion B ased Tr ain
Control (CBTC) s ys tem. It consists of a datas et th at s imula tes train oper ations , equip ment
s tatus , tas k offload ing, ma inten ance s chedu les and e nvironment al cond itions .

1.1 D atas et Overvie w 

The  S imP y  library  w as  us ed  to  create  th e  datas e t  by  s imulating  dyna mic  oper ations  of  trains
and ass ociat ed infras truc ture. Th e key fe atures  in clu de:

 Train s peed,  train pos i tion, onboard co mputa tion lo a d.

 The cos ts  for w ayside equ ipmen t  status and m aint en ance.

 Temper ature, hu midi ty, w ind s peed, environ ment al f actors.

 D ecis ions  of offloading  tasks  over netw ork la tency  a nd bandw idth.

1.2 S imu late th e d atas et.

1.S et up the s imu lat ion environ ment  in Goog le C olab:

 O pen Google Co lab, cr eate  a new  notebook.

 Import the n eces s ary l ibraries

2      D efining P aram eter for S i mulat ion

 S et edge dev ice, nu mber of tra ins,  and ti me in terva ls s imulat ion para met ers.

 Category Fea ture D es cription

Train O pera tions  D ata timest amp Time when  the da ta w as 
recorded

Train O pera tions  D ata train_id Unique ident ifier for  each
train

Train O pera tions  D ata s peed_kmph S peed of the tr ain (km /h)

Train O pera tions  D ata pos ition_km D istance from  the star ting 
point (km)
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Train O pera tions  D ata

Ways ide Equ ipmen t Data

Ways ide Equ ipmen t Data

Ways ide Equ ipmen t Data

N etw ork Communic ation

N etw ork Communic ation

Environmen tal D a ta

Environmen tal D a ta

Tas k O ffloading

Tas k O ffloading

energy_cons umpt ion_kWh

equipmen t_id

equipmen t_s tatus

maint enanc e_cost_eur

s ignal_s trength_db m

laten cy_ms

temper ature_ celsius 

humidity_p ercen tage

tas k_offloaded

energy_s aved_kWh

Energy cons umed by  the
train (kWh)

U nique ident ifier for  each
piece of  equipm ent 
O perationa l s tatus  of th e 
equipmen t

Estima ted cos t of 

maint enanc e (EU R) 

S ignal strength b etween

train and  equipm ent (dBm)

Laten cy betw een  train  and 

equipmen t (ms )

A mbient t emper ature (°C)

H umidity l evel (%)

S ize of tas k be ing 
offloaded (M B)

Energy s aved by offlo ading
(kWh)

M aintenan ce Data

M aintenan ce Data

maint enanc e_type Type of ma inten ance 
(s cheduled/uns ch eduled)

dow ntime_m inutes D uration of dow ntim e 
(minutes )

T a ble. 1. Ke y C ons traints  for the s imulate d Da tas e t

Gener ate the data : Simu lat e da ta for each train, equipm ent, and environ menta l fa cto rs of trains ,
edge d evic es, and tim e int ervals  us ing a  loop.

4. S ave the da taset :

 S imulat ed dat as et is  expor ted to  the CS V  file for pro cess ing.

 U pload the CS V  file g enera ted to  Google D riv e  for  model tr ain.

3 Mod el Training in Goog le Colab

In the next sect ion, w e explain how the mod el is tra i ned us ing the simula ted dat aset. For D eep
Q -N etwork (D QN ) and Q -learning model, w e im plemen ted it through S t able -Base lines 3
library to op tim ize  the CBTC s ys te m.
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3.1 C reate Train in g En viron men t

3.1.1 Ins tall ne cess ary libr aries .

 D efine the  cus tom env ironment : Simu lat ion of the C BTC s ys tem will b e perform ed
by creat ing a gym  environmen t.

 Initia liz e the DQ N  model : To do th is  w e  set the l earn ing param eters and  model
archit ectur e.

 Train th e mode l: M odel should b e tra ined for a giv en  number of ti mes teps

 S ave the tr ained  model : A fter tra ining we should sav e the mod el for dep loymen t

4 D ep loy th e Mod el to AWS  I oT Green gras s .

4.1 S et U p  A WS  Green gras s

1.  Ins tall A WS  CLI and A WS  Greengra s s .
2.  Ins tall A WS  Gr eengrass  on the  Edge Devic e. 

 S S H  into the edge dev ice.

 D ow nload the Gr eengrass  Core softw are  us ing th e a bove instruct ions .
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3.  A fter all  the abov e steps  are co mple te,  th e  edge d evi ce should be s et up  and running
and it s hould s how  on the conn ect ed core dev ice w i t  s tatus  ‘heal thy'.

4.  Configure Gr eengras s  componen ts : The  componen ts , D Q N  model and the t as k 
offloading s ervi ce should be s e t up to run on the  edg e devic e.

5.  D eploy train ed mode l to th e edge dev ice w i th the use   of A WS IoT Greengr as s . 
6.  The mode l is  deploy ed and eva luat ed on the  edge de vice onc e,  the k ey metr ics

evalua ted  in clude L aten cy  reduc tion, En ergy savings  Cos t optimi zat ion

4.2 Prep are the Lambd a Fu n ction

1.  C reate the  Lamb d a Fu n ction :
a)  D evelop the fun ction  to evalu ate your  model.
b)  N ame the h andler func tion l ambda_fun ction. lambd a _handler.

2.  Pack age the Lambd a Fu n ction :
a.  Include th e  inferen ce s crip t and requ ired dep endenc i es  in a .zip f ile :

 code mkdir p ackage cp la mbda_func tion.py pa ckage /

 pip instal l -r requir emen ts .txt -t p ackage / 

 cd packag e

 zip -r la mbda_pa ckage.z ip.
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3.  U pload the L ambda P a ckage:
a)  O pen the A WS  Lambd a Cons ole.
b)  Create  a new function or upd ate  an exis t ing one w ith  the la mbda_pa ckage.z ip.

4.  Tes t  the  La mbda  Funct ion  in  A WS :  U s e  s ample  dat a  to  ens ure  the  funct ion  proces s es 
correct ly.

4.3 D ep loy th e Lambd a Fu n ction  to Greengrass

1.  A dd Lambda to  Gre engras s  D eployment:
a)  N avigate  to Gr een gras s  Grou p s  in the AWS M anag ement Cons ol e. 
b)  Create  a deploy ment or upda te an  exis ting on e.
c)  A dd the Lambd a  funct ion to th e  group.
d)  Configure the fun ction  to s tart  automa tic ally.

2.  P us h  the  D eploymen t  to  Edge  D evice :  D eploy  the  g roup  to  the  regist ered  Greengr as s
Core devic e.

4.4 S et u p  C onnectivity an d  s en d  Tes t D ata .

1.  S et up connec tion to IO T  Greengr as s  by  A WS  IoT > Connect > Conne ct one d evic e.
A nd follow  the steps .

2.  A fter  dow nloading  the  conf iguration  k it,  s hould  get  all  necess ary  key  fi les  to  s end  and
receiv e mes s ages  from A WS  IO T secure ly via MT T Q .
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3.  P repare  T es t  D at a:  Form at  the  tes t  dat a  based  on  the  expec ted  s tru cture  of  your  La mbda
function.

4.  Whenever the tes t d ata is given to the mod el, i t will tri gger the L ambda func tion and show
the res ults on IO T  Greengras s .

5  V erify Model Ex ecu tion :
a)  Check logs  on the  Gre engras s  Core  devic e. 
b)  A lternat ively,  check C loudWat ch logs.

5.1 V alid ate Ed ge Evaluation R es u lts

a)  Collec t Inferenc e O utputs : Retriev e  inferenc e results from the Lambd a function logs or
M Q TT res pons e topic.

b )  A nalys e Results : Comp are outpu ts  w ith expe cted res ults  to val idat e mode l ac curacy.
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