Food Trucks Demand Analysis Model
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€ Backeground
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- About 3090 of businesspersons prefer to go out to eat lunch . Tl o
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- No. 1 reason for not going out to lunch : FUIU- thL [ 44 e | 3
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— "I don't have time to go out to eat” (44.7%)
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Figure 1. lunch on a workday
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Figure 2. Why don’t go out to take lunch on a workday?
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There are few Tokyo PP data of "'walking and meal"
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€ Objective : F 1

Generate "'detailed behaviors' that are difficult to observe using reinforcement learning.
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Explanatory Variables and Data : SBAZ# - ¥—4 6/15

2 Target Area : Target area: Nihonbashi ( Nihonbashi, Hatchobori, Kayabacho, Kyobashi )
MRTUT « BARE” ( HAME, \TY, 35587, 50 )

1. Intersection on a Go board
2. Stores are not concentrated in buildings
3. Many genres of restaurants

1EBOR, 2JEDEMICENL TN, 3.8 EREHOI L



Explanatory Variables and Data : SiBHZE% - ¥—4 7/15

& Information of Restaurant : &2 554

- Data : hot pepper API restaurants + chain restaurants

- Color : Category

- Ry FRYNR—APIOJEER + F = — VIEIEH - Size : Number of seats
- Location of restaurant

- Sample numbers of restaurant : 108 &
- BREEY > 7L 108 L

- Category of food, Location of restaurant, Number of seats, Cost o /5%
WA TR —, [EEA B, FERER, 1 B

' Figure 3 . The location of restaurants

Compose a set of restaurant options : &r&E0EIREEE & B
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1. Building Deep Learning Models “Grid World”

- VBRI BT 7 L O VYR T — L1

2.Extracted from network data : <~V —275F —% 5041 H
-Link Information V> 7%

- Building Information &471%

3. Setting up the reward function : /[ 45 0% &
- Constraint : {fill #2510
- Waiting Time : 75 5 FF ]
- Travel Distance : %@
- Cost : %1
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1. Building Deep Learning Models “Grid World”
R LT H T VOEE “V Yy RYU — /LR
Agent : Working people looking for lunch
TV UM BEREERTASA

Environment: Grid World
bebs: 7w R — )L R(10m (650m X 650m) )

Polisy: ¢ — greedy
JiR: ¢ — greedy

Learning: Q learning X neural network
FH.QFE X =a—INV Ry NT—7

6*6 Grid World
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1. Building Deep Learning Models “Grid World”
PRI ARIL - E T T VO “7 )R T — LR

Agent : Working people looking for lunch
TV BEEREITHSA

Simulation environment: 10meter mesh (650m x 650m)

SRal—ariRE  10mA Yy = (650m X 650m)

Behavior: Searching and learning mesh for higher utility

TE BV Z RO TAY T 22 8RR - 58

6*6 Grid World



Approach 37 7 A—F 11/15

2. Extracted from network data : <o~V —2r5F—250HH]

-Link Information : V> 7% #: - Building Information : 241 #: - Grid world : 7V 7 —/L R

P . Matrix Visualization
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- Converts network and point data overlaid image to grayscale Green = Road
Yellow = Restaurant
Black = Wall

40

Generate grid world from images of Restaurants, Walls, and Links
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3. Setting up the reward function : 2o 7

V = Waiting time + time,,,; + Cost + Eating time

141 . 4 : 4 J= 2A - p = Mu = Average utilization rate : F1IF| K
- Waltlng Time 1575 KFfH] (queueing theory. SASYRR b - 1= Average service rate : ‘I — & XK
1 - ) = Average arrival rate : S EIE X
Waiting time = ——— x = p=2+L - cap = capacity : J% 41
1-p p cap

- Travel Distance 5572 @ i

Travel distance

Travel distance = n,g., xgridsize , timeyqix =

Vwaik
- Cost 77 ] -n_agent = Agent Movement Count
T-Y v OBBREK
o . - gridsize = Grid length
Cost = 800yen/60min e )y R X

- Constraint il #5544 : 60min (12:30~13:00)
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Flow of people =20 (35s)

episode

* Learning is not advanced as there are many people
AFERLZWVIEEFEFHBEA TR

* The Q function is generally reduced when the number of people increases
AFDREL 2T RFICQBEBDB £AERIITETL TS

Flow of people =30 (4115s)

v

Expressing hesitation in choosing a restaurant by waiting in line

JERODOKRNERFHITH| TR TE-
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Future prospects : S DES

1. Reinforcement Learning Model : 75/l 5 ool B

- Complexity of reward functions : #8551 HEAL

- Restaurant information etc... : J5&i{5 & - {5 A5 - EEROEMEROEA
- Space-time prism : FFZ2[E K CR7ZT7AIZ R B720Y)
- Multi —agent : v~/ 57— =Ml

2. Comparison with the Destination Choice model : || £ 7 /L 2o i

3. Model application : =7 /L 7= A PED fEE
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« BudHESdeep learningd
* https://www.jstage.jst.go.jp/article/srs1970/33/3/33 3 269/ pdf
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Number of samples : V-7 /1%
e Sample numbers is insufficient > 7 /L2000 7oy

* The choice set of restaurant selection is huge /55 Il oo B U 2 4 11
—  JHEEIR D[] RE

Determining selection performance : 7 {5255 o b

Impossible to determine restaurant selection from PP data : P — % 7> & )1 H o0 58 10 7 ][ 4~ 0] g

— Inference from route data : #¢i% 7 — % 70 & (£

— Final point is a node such as intersection : /& (2222 o — F
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V = Waiting time at the restaurant + Walking time to the restaurant + Eating time + Food expense

v v v v

Queueing theory Calculate the time from the  Category of food  Generalization cost
place of departure to the

restaurant using coordinate
information

V=ETORLEM + EE TORSIEM + RAKE + A%
v v v v

FEEfRIEER 2 AL T

e HFEHA 5 E X TD PSR o
FH 175 B% %%Hi}%ﬂ?&%ﬁﬁ REY v L — AL E R
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€ Waiting Time : 755 i

Waiting time at the restaurant . Waiting time occurs after full occupancy
- FHRE  FHLERTW [ IHERICRE

(1) Determination of waiting time /5 © SRR EF EO|E
- Full or Empty : /&% or ZZf&

Full : Capacity < Total number of customers - customer leaving a restaurant
- L JEDINE AR < GEFRIE AR - RIEARK

(2) Queueing theory : 551773

1
Waiting time (Tw) : FHEHE Tw = 1Tpp X ;
p= % . level of congestion : JEMEE
AY) !t %) T D Sk JE A/

i DY v VIR (BRI Y RIARIT S DY)
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Walking time to restaurant

SITHRE
Vwaik = 80 m/min x 0.67
=~ 55 m/min

RIaBEER

Nggent I—> x> bDBEEIE
C RETZ Uy FD
gridsize axEYZ Yy FORS
EAREFE
t — xsum
walk B il

SEE109, 530miZ & DEEN A BTE

£2Z& % : Cell phones change the way we walk. Eric M Lamberg ,Lisa M.Muratori
Gait & Posture, Volume 36, Issue 3, July 2012, Pages 655
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- FFfEl R E AR

Kayabatyo_3tyome
Kayabatyo_2tyome

Nihonbasi_kabutotyo Nihonbashi_2tyome

REIAL =0T B T6~9IZ9%8

Hachobori_2tyome

RIE : TV 7AEETHT—HEDREA
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Category of food

Category (16) Eating time

>y L B3 EHE
Soba - Udon < (4 - 0 & A 20min
Ramen 7 — A4 20min
Hamburger /¥ > /¥ — 7] — 20min
Beef bowl - 20min
Chinese food = 30min
Curry 771 L — 30min
Coffee 717 = 30min
Japanized western food ¥ 30min
Family restaurant ~/ 77 = - A 30min
Izakaya /& F= 30min
Japanese food 1 30min
International food % [ 30min
Diningbar % A — > 7 /N— - /N)L 30min
Korean food &% [E| /3 40min
Italian * France food 1 % U )7 - 7 L5 60min
Yakiniku * organ meat i/ - L E 60min




