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ABSTRACT

Transportation has an important part of peoples' daily life nowadays Since the world has
gotten into the Digital Economy era. We can order consumer goods through the wireless system
so easily include Food products and Daily drink, which make transportation more important part
nowadays. Fast and convenient delivery are an advantage for the costumer and service providers
for sure apart from costumer get comfortable it’s also make consumer happier in service because
the consumer does not have to waste time than necessary. However, service provider should
increase the number of transmission cycles and If service provider has a sight of how to transport
effectively it’s also decrease cost of transportation furthermore, if they can decrease the distance
of transportation it will save a cost of fuel also.

Therefore, this project is invented to make a transportation more effective and efficiently
by using Vehicle Routing Problems to help resolve this problem either by Manage Order Delivery
by using Kmean, Manage Order Delivery by using Kmean including an application between both
methods and In order to make this project have a maximum effectively, we also using

Reinforcement Learning to help develop this project too.
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Initialize Q-table
|
— Choose an action
|
Perform action
|
Measure reward
1
— Update Q-table

3‘1] 2.5 Q-Learning Process
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states 110 1. 010 -0

0500/ 170

01500 | 0
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QS 0s@ry O

31 2.6 Q-Table

Agent 92180011 action 8 15 115U state @199 M 1K iAadanvzu1vIeluns

v A
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@]ﬂ’ﬁu{lﬂﬂﬂ Epsilon greedy T@EJWH'I“I/lﬂlf)\uluﬂﬂﬂﬂ']iU’E)ﬂ’J'l LiWﬂ’)iﬁ@ﬁuimﬁ'ﬁ)ﬂigﬁﬂN N3

9y ] A A o AAa = 9 .
ﬂumgﬂuuﬂm (explore) HIDVCLADNNULVUNANIIADYLA (exploit)



11

We don't know anything about our environment,
we must do only exploration

Epsilon rate

Exploration

We know a lot about our environment,
we must do only exploitation

Exploitation
3‘1] 2.7 Epsilon Greedy

o A Y 2 . 3 0o A A A Y o
W3 1A0NIE271 state 1 15192 action 02 15 t51m1F s n@en U140
. = y < ' o o 5 2 1A '
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9 1 1 v o " g}.r
(s*) 48131 18 reward (r) WM 193HA1NR action U
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NewQ(s,a) = Q(s,a)+a[R(s,a) + ymarQ'(s',a’) —Q(s,a)]
‘v — — ——

New Q value for that state and

Reward for takin,
that action CurrentQ g

that action at that Maximum expected future reward given the
state new s’ and all possible actions at that new
state

value

Learning Rate Discount
rate

31] 2.8 Update Q-table Formula

2.4 malulagNineIvos

2.4.1 Flask

Flask

web development,
s> one drop at a time




12

v v J
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2.4.2 Mongo DB
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2.4.3 Docker

docker
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2.4.4 Vue.js
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3.7.3.1 Reward Function 40U 1

Reward = ((dif ferenceDistance X deliveryRate) + (dif ferenceAverageVolume X
notFullCarsRate)) + (finishCars X 2) (3.1)

3.7.3.2 Reward Function amuﬁ 2

Reward = dif ferenceDistance + deliveryRate + dif ferenceAverageVolume X
notFullCarsRate + (finishCars X 2) (3.2)

3.7.3.3 Reward Function 41U 3

Reward = dif ferenceDelivery + dif ferenceNotFullCars + (finishRate X 2)
(3.3)

3.7.4 (90ulvveans train model
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3.8.1 Q-Table B E Q-Table number of cars
Gl%ﬂﬁﬁ)ﬁ)ﬂ!mﬂ state (1Y 9 state DINNI1T N 3.4 LIA action D1NHN1T N 3.7 LA Reward

v 9 [
NHIVD 3.7.3.3 M43 3.6

Q-Table_1

[ 9 State } [ 7 Action } reward = difierencDelivery + differenceNotFullCars + (finishRate * 2)
-~

| state, action

31] 3.6 HNUMNLAAINITODNUVUUAZ N ITNNUVD Q-Table i1
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3.8.2 Q-Table fl 2: Q-Table multiple rate
“l%’mtiaammu state LU 9 state I1NHN1T N 3.4 LAY action INNH1T N 3.7 LAY Reward

v 9 o
NIV 3.7.3.1 Aagal 3.7

O-Table_2

reward = ((differenceDistance *
deliveryRate) + (differenceAverageVolume * notFullCarsRate)) = (finishCarz = 2)
A

0 State 7 Action

state, action

31.] 3.7 HHUMNWUAAINIIODNUUVLUAZNIITMNUVD Q-Table 2

3.8.3 Q-Table 9 3: Q-Table plus rate
SlGlgf}ﬂﬁi’)’f)ﬂLﬁJ‘U state (11U 9 state D1NHNT1TN 3.4 LIAE action I1NHN1T N 3.7 LAY Reward

v 9 [
KU 3.7.3.2 A931) 3.8

Q-Table_3

reward = differenceDistance +
deliveryRate+ differenceAverageVolume * neiFullCarsRate + (finishCars = 2)
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0 State T Action

state, aclion

3‘1] 3.8 UHUMNUAAINITOONUVUMALTMTNINUVYDS Q-Table 3

3.8.4 Q-Table 1 4: Q-Table edit goal state
SlGlgf}ﬂﬁ’E)’t)ﬂLL‘]J‘]J state LU 9 state DINNTT I 3.4 LLAT action INNAITN 3.7 LAY Reward
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Q-Table_4

g State 7 Action reward = differenceDelivery + differenceMotFullCars + (finishRate * 2)

F

state, aclion

g‘lJ 3.9 HNUMWHAAINITIDNUUUUAZNITNNIUUD Q-Table N4
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E‘IJ 3.10 HHUMNHAAINITIDNUUVUAZ N TNNUVD Q-Table fis
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A
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31] 3.11 HRUMNHAAINITDDNUVVLAZNITNNIUYVDS Q-Table 6
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g‘ll 4.7 M3 train model 1 update m q-value Tu q-table U 16 state

o 4
4.4.2 MINAANTIINNII train model Q-Learning
4.4.2.1 Q-Table 11 1 number of cars
1193 train model ﬂTﬂﬁlﬂTi’J 3.8.1 ﬁ’ﬂﬂ?ii%ﬂ?i@ﬂﬂuﬂﬂ state LLUY 9 state LA
train @91}’38 Reward Function ﬂTNﬁ’Jsﬁjﬂ 3.7.3.3 Reward Function LUV 3 139 AN (3.3) uag
9 v A 1o o & L2 o qQINY o o
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1919 4.1 MTNUAAY g-value 1NN train lude 4.4.2.1 Q-learning number of cars

action
0 1 2 3 4 5 6
state
0 4.72866815 | 0.21191822 | 0.47841244 | 0.356027523 | 0.261390642 | 0.1109650 -0.01303728
1 0.4335277 0.83907133 | 0.49329766 | -0.3700977 | 3.93351106 0.060977 1.32744554
2 0 0 0 0 0 0 0
3 5.66433787 3.79718583 5.17683871 3.72843567 4.1042708 3.42437997 1.29449126
4 4.60728549 | 4.85401899 | 4.84253111 | 4.68759903 | 5.67055823 | 4.59235071 472667137
5 6.25295887 | 7.20540305 | 6.36396831 6.39311025 | 7.29306523 | 5.85197457 6.3379432
6 4.71458181 7.74270722 6.47808555 4.43099957 6.15497817 4.31023191 2.95920971
7 5.38603953 7.93877684 8.39183988 8.18382982 8.21652465 6.51609519 6.75310583
8 0 0 0 0 0 0 0

% o . o v J
number of cars c’fﬁmmi train 282 391U mﬂﬁ"lﬁ’waammﬂmimaammgﬂ 4.9

10 A1519LAAIAN Q‘ﬁlm)Mﬂﬂﬁ train model 11¥%0 4.4.2.1 Q-learning
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1919 4.2 MINNUAAN g-value 31NNIT train Iyt 4.4.2.2 Q-learning edit goal state

action
0 1 2 3 4 5 6
state

0 1.49368589 | 0.30015825 0.51344879 | 0.36736443 0.11827859 0.0698736 0.08631601
1 -0.59698759 | 1.49997716 0.2282209 -0.57145897 | 0.66529911 | -0.61329219 | -0.22156341
2 0 0 0 0 0 0 0
3 4.51062141 3.99238 4.52147508 3.70176579 4.5590409 3.49163253 1.17679762
4 437535791 4.4290495 441210863 4.32527547 | 5.18448528 | 4.08802931 4.73252057
5 6.25965797 | 6.63953942 6.39511589 | 6.22570723 7.68159978 | 5.76981452 5.68267111
6 6.95805722 6.71729192 6.80204308 4.6959842 6.47333665 | 4.47692138 | 2.77193417
7 5.22447525 8.18585456 | 8.14273994 | 8.40002004 | 7.65495828 | 6.46960609 | 5.78868897
8 0 0 0 0 0 0 0

10 M1T1UAAIAT Q N IAINAT train model MNFIVO 4.4.2.2 Q-learning edit

% o . o v J
goal state H991015 train 139 501 117 Idwaansnnmsnadouaugy 4.11
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A5 train model AI8N1FBONLVY 16 state 1Az 1% Reward Function A1V 0
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3.7.3.3 Reward Function HUUM 3 ¥50 aun15h (3.3) uazlaaen lvlun1sidh goal state
9
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@ Yo
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711919 4.3 MINMAAY g-value INNIT train lutfave 4.4.2.3 Q-learning edit standard volume

and state
action
0 1 2 3 4 5 6
state
0 1.48528359 | -0.1251537 | -0.31487615 | -0.25383403 | -0.08765619 | -0.06204356 | -0.17843731
1 1.6335456 1.9614719 1.98040823 1.50632282 1.96643871 2.59747399 0.42372804
2 -1.25927155 | -1.06602596 | -0.83450641 | -0.84342395 0.29562426 -1.2712351 -0.49105918
3 -1.95624697 | -2.07518301 | -1.98766402 | -2.03086091 | -1.99603394 | -2.01674945 | -1.55598672
4 1.45369998 | -0.26752492 | -0.30358141 | -0.26428142 | -0.10590994 | -0.13766639 | 0.32335082
5 49285764 | 5.98581054 | 5.70388488 | 5.46484838 | 5.79951087 | 5.54591334 | 3.26654935
6 0.78811089 0.73948004 0.90942804 0.18948779 1.14815962 0.83220856 0.70531998
7 5.18717876 5.29696774 4.57859366 5.27684906 6.99293778 4.1799463 4.14233767
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action
0 1 2 3 4 5 6
state

8 0 0 0 0 0 0 0
9 4.94734582 5.07061393 5.11838503 4.70070098 | 6.31329994 | 5.38822818 | 5.74136327
10 1.09768 1.35166994 1.06243455 1.24879541 2.24328523 1.27728843 1.50510184
11 4.80983966 | 5.46195601 5.30039291 540729499 | 6.94592812 | 5.05685199 | 6.20611415
12 -0.15589322 | -0.19174509 | -0.19174509 -0.1989 -0.19174509 -0.1989 -0.26825822
13 4.70515586 | 5.63070751 3.52250649 | 2.11427432 | 3.80058411 3.12242368 2.511243
14 -0.0463873 | 0.061356304 | 4.10079723 0.40864886 1.95885631 0.2749365 0.31688949
15 0.47776088 | 0.71883954 | 0.27811883 0.04503771 0.45873688 | 0.08557164 | 2.92567511
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