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Abstract

Nowadays, with the rise of the delivery service platform, it has become a
mainstream. However, many campuses still prohibit off-campus vehicles and
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motorcycles from entering the campus, which leads to the fact that the diners
have to pick up their meals in person at the school gate. Therefore, the purpose of
this study is to build an artificial intelligence campus unmanned vehicle dispatch,
and develop related logistics strategies to solve the current dilemma of catering
distribution in campus. Specifically, this research develops Al reinforcement
learning catering dispatch mode of campus unmanned vehicles, and explores the
influence from different logistics dispatch strategies through basic test, sensitivity
analysis and scenario analysis. The results from analysis of Al campus unmanned
vehicles show that the solution time of the reinforcement learning dispatch is less
than one second on average, which is feasible and effective in dispatch. The
results of logistics strategy analysis show that the dispatching strategy of
multi-temperature unmanned vehicles is better than those of single-temperature,
and the campus scale affects the configuration planning of unmanned vehicles.
Furthermore, through the reinforcement learning dispatch analysis, the number
of catering departure points, the number of basic dispatched vehicles, the capacity
of unmanned vehicles, and the type of unmanned vehicles suitable for different
sizes of campus were obtained. The results of this research can be used as the
innovation and development of the related research on campus unmanned vehicle
reinforcement learning, and can solve the problem that the catering delivery can
not enter the campus in practice.

Key words: campus unmanned vehicle, catering distribution,
reinforcement learning, logistics strategy, vehicle dispatch.
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Q"(s,a) = Ex[R; | st = 5,a;]— (7)

7. s LS H FE SRR
SR EERE Y VRPN TSP 2 BEdiips (€ A A i ey R A of > AR FLAAH
Bt 2 s bERE Uk - B IR E ] 2 BUAR A A H M 2 757220 - Q-Learning
7% ~ DQN ~ SRHERERETL  Sarsa 7% BLEBor i MR E B4R 48 -
9
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2.3 SRR EAMHBAE

ARG Krg e L2 ZABREA 7% » TREDTEZAHR v 4H ~ 3
{ERIZELEEN -
2.3.1 H =% (Bellman Equation)

5 B 772 £ B AEA181 )77 (Dynamic Programming Equation) « H3%E]
JE S R ¥ A H B 2 (Richard Bellman)$2 > A7/ bR L2 B0k i 5 i =]
Fo R EFE (Kumar, 2020) » EHEHCEa RIS B EE R 8L -

AHB)HEBEZHET » FIH Q B AMEERE KGR EEERE - LA
FEH Q rREUR AMEHEREEE RV " (s) Z 23 (Ravichandiran, 2019) = [
e E(EE RV ()R B  BREEEIEEE » (£ Q B FEIFRFt Ry i RMEAR

G

V*(s) = max,Q"(s,a) —(8)

ANF(9) Bk g E B E S HItL > B Q B L HE S HIEFR R 55
Q E H = /2= (Ravichandiran, 2019) -

Q"(s,0) = ) P, [Rss, +r). Q“(S’.a’)] — )

NE(10) A H R E 5 522 (Bellman Optimality Equation) (Ravichandiran,
2019) > ByAF(DHTALIUB)FATK

Vi(s) = maxaz P&, [Rsas, +y Z Q7 (s, a’)] —(10)

HiH S 7E 72 (Bellman Optimality Equation) f—3#E 5 H 2=, - 7] B 15 E)
FEFHE](Dynamic programming, DP)>K % H i = 57 (& 512 = (Bellman
Optimality Equation) - $% 2l f: (B E ¥ i7 £ K% (Ravichandiran, 2019) - &
FE#E](Dynamic Programming) By 72 (BLRDE - RIS SKIEERERT—EA T
V£ o BV By i M R LS - R RE > TR = 7] REFAE [0S > 28T R (1]
RE g (B o 10K+ RIS » B EMEEN RS - Hit & ERAAHEE T
MRERF - WA REEHETR - BRI AR K A E - A E B E A H
22 TR - DAETE ST HER R (Silver, 2017) -

BhRERA B A Wit E D » o7 Bl Ry (B {E 22X (Value Iteration) F15HE 25X (Policy
Iteration) » DL 5E(HUAHRE /144 -

1. {E{E 2%t (Value Iteration)

EEER Ry R ) S — B B E R E V(s) e B E R P
TR« HIRE B e ia b— R E E L Q(s,a) » FHetBEE—IRGE-1TE)
ZAE - BRIEZAN » WA IR R Q EF A ERHRE Z EE NS > AT -
738 T DL AP B E FEE e Bl - A5 5 14 Sudharsan Ravichandiran
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Fp 4P > (B {5 1502588 > 40[E 7 Fiii(Ravichandiran, 2019) -

161 o2
I'F;“'sx

LR (T R BV(s)

aFEEEREE 2~ Q(s,a)

& HEFRIROC 2 Qls,a) TR {1 1 R
YRV(s) Rt -
2
ek —
BERAE ¢ Python E{E58{LE% A TensorFlow Ei OpenAl Gym
& 7 EEEAEER

2. TRlE 4L (Policy Iteration)

RIIEAEE RIS (Policy Evaluation ) K iRESEHUE (Policy
Improvement ) FiHE[ {7 o FHAEFE Fy - 45 E —FEAESRES QTR =960 - FEIESR
& N Et R EE RS - WAETTRISEHE @ S HE S R E S - HE > HIE
BRSO I Ry - AT TSRES A - B EREUE2E (Greedy) AT RELEE K
SR T TN RIS - LSRRG Bk - AHTFES | Sudharsan
Ravichandiran f#28 7 SEl% (P ER » 41 8 Fr7~(Ravichandiran, 2019) -

Bt
I pcaR el i DL
— PR RS 0 (e B )

WEHV(s) 2

s

RIS R 12 g

{1k S —
LR © B Python B {E5&{L2% (#F] TensorFlow Ei OpenAl Gym
& 8 SREELATER
2.3.2 Q 23 (Q-Learning)
11
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Q-Learning fy— AR - BEEEZEY  UIKEZEKSRETEE
(F1&55 ~ B8Er > 2019) - B—F& TD JHE £ (Sutton, 1988) T {F&E{H | (Value Of
Action) B AL TARRE(S) , BT TATEN() ) B o TIERS T AEAEED Qs 0 B Q
B - LE—Z5IITR(ERR Q B2Y > K— "&RHE , & (Lapan, 2019) -

"HRRE(E , (Value Of State) FTHHV (s)2RKE SR » 457718 55 P R ELEIETE A 1SE
SRR E > HEFRMA(11) -y RiEO S ERP AT S 2 @I A%E) (Lapan,
2019) -

V(s) = EXZayer1—(11)

R AF(11) > AT FHAREEN Qs o EFHIRREEY (s) - WAF(12)FrR - BERE
K UIRRE(E ) TRtz TIRRE ) PTEERRITEIE -

V(s) = max Qs —(12)

Q-Learning 3% & UFRIETABUR - MAHEE Q B2E > IR 1 For -
*1 REQEE

TEMI(BABREEFTHY) | THABABRELFTHY)
P IETD)) -3 9
KEE2(H—K) 5 15
R R R

BHIMNE - BRESREERET - 55— ANELEEEY)  BRKEES
ARG R ZETR - A6 B B T a2 )7 » R » B0 7 RS 2 TE e ik
H SR R - A5 NS T - 0 T RS e v] DA ST H AV -
BT 5E— 2R R - (FEEFZOERE T LMELE » Bl % Q-Learning 1 -
e NE R AEEA - RERERER - BZZ R RIRGE - B HNEN: - HEEEE T &
ZATE—E G > ERER RIAE) - —(EER eSS R S - BRG]
£ o g\ SEEEEE AR (LRI - H A BT  Hep
PR Fy(Discounted Factor)fizjjt 0~1 Zff » (AR AN ZFilEM: - %5y=0 f
TR TE MRS - HERSEAEE - y=1- ACRATAREIERER - FE%
LR % o (R IRRE S » yHa8EOR - AREE NIREIM S A ER
(Ravichandiran, 2019) -

Qsa = E[Resy +ymaxg’(s',a")ls, a|—(13)

# 2 Q-Learning JEIR4SH » (FFREAETEW Q (B > FRFER/REHES
J77% - AF(14) » PUEUE T S E Qs 0 » afUFREE % (Learning Rate)
TR 0~1 Z ] i3 EE 2 Q {EF3I FHLAMCE T —(EAREE 2 Q {E(Lapan, 2019)-

Qsa < (1- a)Qs.a +a(r +}'”1axa’eﬁQs'.a')_(14)
TERASE—E Q BN » JeAEREETIA(E Q srEL - ForARRRIEACRE -
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]I@*iﬁﬁé BEORES AT FEARRE T > A (S EL TR - (RIS 28Ik
° BRIELZ AN - FEXESHEN TN ERGIRRERIGIE - (F Ryl (08 - 3 TR
ﬁ%%ﬁﬁ—ﬁg{ﬂﬁ%\ Q {H @ HREEHIREE - RIGEHR - RAIFR SRS aE R

HIT1TE) - EEEHR - HAR(EIE 00 9 Fror(Ravichandiran, 2019) -

B ﬁﬁfﬁma erpene | [
(s | wmess | [ i
L FiRAIL S s
- S
( Vo 1 P S |
YRAEREA kAR | o
| 78

BRI ¢ B Python BE{EiR{EE7 (] TensorFlow Ei OpenAl Gym
9 QEEHERAETE
2.3.3 SSUSHERE

SRS BEIE DABL A Tl (Policy-based) i Ry B 50X - (AL Ry AT /L — (B AR

?%JEL??@J HiE B2 BRI RN - LR EE TEieR - I
Z A E (Reward) /2 A5 HHEEHEEE 2 S R (R -

RIS RE I E BRI A ZIRREACERE T - Al A el dg e i AJIRRE (State) -
st G HIRRE P B EfT B 2R BB N ) (AR e A B
alf H A FH BB ELEE B T B S HERAAE IO IR 2 MR « & —(E{ TES 2
ZOAE) > BVEEIE TR - K2 E—1TES B DR, - el
IR (M > 2016) » Fy T (E85EIR AL - AP SRS E RUA I 2 BT
AL ILES T HER R8I A6 (REINFORCE) f 5 & -5 & A (Actor-Critic)
A e RS B R SRV
1. SEFFRIB SRS (REINFORCE)

SR RIS RIS B (R S R0 074 BT TRER S Aol - MBS TS

Iz ZRerilEE s it R E B E - HOREEMEE (V]) A FfEsizE (bias)
{HEA U577 (variance) » #1233 (15) B/ (Weng, 2019) - 5 /eEtOIA(BARRE s
NSRS Z RS2 —(#5C B 2[5 5 (episode) - ]‘iﬁ%ﬁ?iﬁb%%%@AZ(S a,
r,s") > STREEREY t Z ZRAEERE R FHTEENG, - BB ETARKE R
2285 6 > LIFEIMERK E?ﬁ%hﬁ%ﬂﬁﬁﬂ%ﬂ%i

V] ~ E[Q(s, @)Vlogn(als)] — (15)
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2. {18 -Fam e AL (Actor-Critic )

TErE-am B E R AGS S RIS S Q-Learning - SRESHEE@INTTENIE
FEA R EEE T » Q-Learning &N e am e > DISEHITEN 21557 > FHKIESEm
Sy B (BT - (BB A AE e BE TEN R ERUE & 2 178 » TP &
¥ o M B — SRS PR RE S A RCRR BT » BRIL AN TS -San B EE LA
e B TTTER - (BRI CE IR EE(GEE > 2017) -

2.3.4 Z&E Q #8F&(Deep Q Network, DQN)

g LB EE AT - AP (State) HAEA R - BT DAFRAS i
AR ER G —EIRRE BT K (Action) fiTHiEA 2 Q H(FJH - 2017) -

e LB EE AT - AT (State) HAEAMERE » BT DAFAS
AR ER G —EIRRE BT s (Action) fiT#iEA <~ Q H(FJH - 2017) -

By T S THRE - 4SS el 4g48 Bl Q-Learning © [B 10 FyH @it =
R (WDARREH T > R4S — 178 QB (QIRRE—>MHLEAE4E ~1TEN QH (=
JH > 2017) < IEERAFN(16) - HFy Q-Learning Z BEFTARAI » FRERRE-1TEIAH
ZEE Q H » 5 7AERIE Deep Q Network(Ravichandiran, 2019) -

Q(s,a) =Q(s,a) + cc(r + ymaxQ(s'a’) — Q(s.a)) —(16)

H$1Q(s,a) B Q Function Z FUMINE - FIIRIBIRAE(EETHEED - WEIRRE s 07T
B a SR A Z ARARMEGFI#RM > 2018) « Hrf > v+ ymaxQ(s'a’) S HEHE

al{g{g al{BE al{B{E

HEE THEE
L L

-~ -~

S2+al S2

BRSO © 5H(2017)
10 tEEaEas/EH
ANHANEEENAA > BERVIMEER RS HeEE=HRE-TEIEZ
P ARG - H B RHEK R & (Ravichandiran, 2019) - Hrr

vi =1 +ymaxyQ(s',a';0) BEM > Q(s,a 0)BTENIE - 0 B sLLEss -
Min Loss= (y; — Q(s,a - 8))>*—(17)

14
R ERER iy ePaper(2021 )



FREEAE . Al 5B {LEE BRORE ST

DQN A HAYT - FEE & Ards A8y 2 &7l (shura_R, 2018) -
REAITHIATTEha > PR EEEITHISR LT S BaR bR - R e
HORREE S s BUR IR 4SSt - L EIT Ry 2CBR(al /i (Experience Replay) ° 2%
Tt B A > TR S A B ] AR BRI M T 2 2 A B
(Overfit) » (E{HAEAE%E B 1A %03 (Ravichandiran, 2019) > FLR[ R [R1 04k & (Replay
Buffer) °

A7) BFE Q [EEAFHN Q (B E SRR Z OMERAGT R Fr LA & Z g
EAHEREE Z 80 - NI > BEER o RF T & Z SR 0T > A3 (18) Bt B IEAR AR
B R Q X SBEUR0 - TN Q AT FIRE R TSI B R
Z OFEEE » FEILFEES|9REFE (Lapan, 2019; Ravichandiran, 2019) -

Min Loss = (r + ymax,Q(s',a’; ") — Q(s,a - 8))>—(18)

/8 DQN(Double DQN) H 4 DQN B i Q {8+ EEfEHiRAE s
PP Q (&AM ERRRT » (53t 2 TOELLRETIREE KT
BE IS 3005 (Lapan, 2019) - BRI AT 86 S BRIE s LA R 2
Sk DQN SEBRIEILY RBERTREAE(TE3S » LR SRS PR A5 MES1 EHE A DQN
7 Q BRI A7 2 A2 - AR(19) F5267 DON M E B Q .2 24

=t WA R fgERs > 9 ki 278 (Ravichandiran, 2019) -
Q(s,a) =r +ymaxyQ(s',a’;68") —(19)

ANF(20) B g DQN Bz A= (ISR agrs Tk Frse 2 178 > o]
seEf L Q {H 5 {f > 95E (Lapan, 2019; Ravichandiran, 2019) -

Q(s,a) =r +yQ(s,armaxQ(s,a;07) : 8") —(20)

1. (B S aC B al e B e B R 4% &

FHAESA DQN 2B (ol i $8iH Ky B —FE R hh R SRS B Y = T AR - HIR5E
REHURIREREE > BTN R BZER A ETEmASL - KL E/E DQN 2
HEEA TSRS HI - W&y By A (22) BLA =0 (23) A B S fERRAY » WX
SRl RS R A (21)  #ET TR ST HEEHA (Schaul, 2015; Ravichandiran,
2019) -

_ &
YYkPk

—(21)

(1) LEPI{ESLHE (Proportional Prioritization)

P, = (5; + €)°—(22)

PUN Ry Az(22) 5288 - Horh P A% | {BS0HE 6, isif% | 2 TD 372 > TD
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s WA TR & e By RN 0 2 W B a BB RN Ea Ry ZERE
[ Ry B R DQN E[E] 2 5] 73 AR R -
(2) HEFP{ES:HE (Rank-based Prioritization)

1
rank(i)

P, =( )" —(23)

Hrf rank(i)AAFREFS | L& EE 2 ALE -
2. SRS 4
FHAT Q BB /4 P FIEE R EL V(s) B AR ARG s 2 REFAE
& 5 MBS A()UREAEANHA T TE) - REAMITITE) a Z REFEE -
PR35 DQN 2 Q B A By =E 2 s « W1 =0(24) » a8 HAREE AR
DQN  ZEREE gERE #E{h 51 Q {E (Ravichandiran, 2019) °

Q(s,a) = V(s) + A(a) —(24)

2.3.5 Sarsa
Sarsa JEHEUAMH T EFIRIGIRAE(State)- & HiSRISTTH)(Action)- & i IR H%
Bli(Reward)- N —[E&IREE(s") - F—[EI&1TEN(a") , EFREAE MK » [
FRHEEFETTE LN AF(25) 58 Q 5 -
Q(s,a) =Q(s,a) + a(r +yQ(s',a’) — Q(s,a))—(25)

Sarsa JEH A EREL Q-Learning K[/ 7 5 ALY 88 Q {EH > Sarsa
BEFELRH] € -greedy PR A Z SEEIREY - 8] 11 F Sarsa ZHEEAE -

1. B4 6.1 A & HMQME 1. 2T AR
B E: E(EHF=23)

. J \\§ J \ J
3 ™ e ™ . R
0. 18 A € -greedy

2. [ A% A7 45 1LQMA T — AR EERF 8. &%
#1F
& J K J \ J
4 N\ 'd N\
3. 1& B € —greedy A4 AT e
EEHE W A% B

(. J

(. >
BRI © B PYTHON & {Eis{bEE : {# TensorFlow Bi OpenAl Gym

11 Sarsa #/EIE

%% 2 K5 Q-learning Eil Sarsa 7 MHRH N 7 B 22 %K o
Z% 2 Q-learning i Sarsa  MHEAN A=
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Q-learning Sarsa
24 R% Off-policy On-policy
RLEE 7% Model-free RL(Value-based RL) Model-free RL(Value-based RL)
EA MRS e-greedyfi 2 4 k% e-greedyfi % 2 4 1%
£R% URBRARL TET-edR| AET-BORERARMEY
We-greedytF A E#KHK

THUERA | (1-0)Qsq + alr +ymaxy 0y ) | Q5,0) +a(r +70(s'a) - Q(s,0)
"% REERE(REAREEMERE RERERLE(RERB)

RAHT)
Ak £ (onestep) B E-RREMAT | EF (onestep) REA-ARGHAT
~BeRE-fTHEAN ~BeRE-THEAN

ERAR © AhgTEEE

s LB th Hoh—f 7774 K Model-free RL » S Ry fie iR v LE2 3 > T H 2
IR IR MEISR - R R A (RbE M - HRERIR R H A e DL TE
fiti > RIMEER RS > TR R TR A1 2 TR

Model-free RL Y [& 47 £ Policy-based RL ~ Value-based RL ~ JE &% RL -
Value-based RL & & By UGG — (& (S (B 0 ok M Ryafamg > DARTER RIS 2 4F
52 W H A L e R EGE H ATsdTiRRE - DAAEI a2 SEAE & 2~ RAAEE K
o WA R R AENE - A EEE TR - R EE S
Sl AR TS 2 SRS % Sl E SR (Deterministic Policy) @ & 5 HkEEA A E
EEE  EEEAET Al DI HESREE (Stochastic Policy) 51521 5 5 2 448
B WEAZEE S ERN—EGEERF4EE MR FT R &
BEEARE - Sl 2 RESEENE A — & b ED EE R T AR -

2.4 R{LERE I R IR T R o R S B R A R

IHE s AT T 7 i 0 P e R S e £
FRE > TZEA o R FRAE - 1780 - Seh(E - PIRERENE - S L% - (8
LRAER AR 3 FT -

1. Hu et al (2020) 5972 e/ TRAFIRA(MTSP) » [ B i A RR s s b A
& A BIR(T > FIFRZ SRR MER B A7 - % FRes s -
2 4t S AR B 0 T SN AR AR £/ N TSP T (D B
T > HEREHE R (B L T L R R > AT -

2. Weijian et al (2020 Open Graph Gym FEBS (RHEHR LS » A EIE(L
7 BERE » 5 SR A R R B AR SRS R DA K R~ [l
R » S IR DS OB R SR B RT3 - B R EIEA B
MR (L EAA R R I N EEEE AR (MVC)FIR:
KESYIER(MAX) - DL BEEH 5 MRS P B B SRR » RS Bk Ty
%€ (EHEEE B EIS A - ST I B T S R
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&k AJTVE e

3. Delarue et al. (2020) & B E {E e 28 S LA U7 AR R E PR
IRPS SRR - A H BA{#H4T OR-Tools FHEL @ KRR P72 ZES] 1.7% - H
A R L e A S A -

4. Kool et al (2019)F/2 VRP ~ TSP(FE{H4% TSP ~ PCTSP ~ SPCTSP) ~ OP(E[4]
M) - [EZER BT - D —2EH 0745 - WiSE =B LA
HEAL 2 455 » [FIF b, 35 PRS0 P e M E AR R BRI P i 2 P RIS SR B ALK
BRI SRS A RY -

5. Kalakanti et al. (2019) L Q-Learning Eii SWEEP A& VRP fEL#s - Wike
tHEH VRP 2 58 BE2E KRS (RL SolVeR Pro) » HBHFEEUR JTREERT FE 4T
ECAREZKAE Z G551 o Rl R AR BB R 37 8 FH i 7 Hh L o — ey ] B 05 - P
HeF BRI

6. Patrick et al (2018){s FH58(LEEE A A ple T BFTENER AR - ¥ R (i R E 0 SE
SRR MR BUAPTEE £ 2 KB H AR 2 4555 e sE R v LAE b 2
SIENER H S B ERE A o HBRE S A BEPREERE S FH B 4 2 45
o M EREERET SR AV BY - FIEEERIRE - H&M
[ElljZivrReSt i

7. Nazari et al. (2018) # Fifi (-5 S 04 (S RER(VRP) » RS0 Res
PepL(SH ] SR Al - R e 22 SRR (S SR A E R T AR AN R FE R RIS R S RO A B
(eS80 BITT] BT 45 7E 43 M ERis 2 R E PR B (R E B {F H 0 2 (8
fRi i 2E . B R A R — AR Ol 6 2 MRS B T« 25 S0 P F il 7 26055
R EHER P ED R R — 2K

8. Dai et al. (2017) S @ i AGH &R E - HIuEliR ARNIIETR: 2 A EEHERE RS
4 b > FHH Q-Learning #E{TRVAd RIS - (H P S AESRAE 20K g - Tt
A BEEATHICHEZR 2 (B LRTRE v DU TR B | - BEERE SRR AR
B/ NEBEE SR TR R -

9. Bello et al. (2017){ FH SRES I AN SRAHAC 48RS - DU eH S B LRI » 2K
|| R — IR A A A AR SR i TSP > S HES TR & T AR OB 38 =T I 5 514
TR - (BIER&GET - FENERATFRCER R E -

10. 84 15 B Bl g B EE (2020) H AR By 2 4 i /IME RS 1K 2 B8 Bl B B 1R (B L [
(EVRP) - HR$IEL & ERIRLARFH PR ~ SEEIRE - &S ERE] - AL
FHSRES AN GRAE AL - A4S SRR » s BUESE F H A =EM
HE » BEAIFRTRCE - MAERSIS T A ~ EHEREE D -

11§ K% A (2019) A GG EE - R E BB TR AL SR R
{EBEAR » %38 Q-Learning Bl DQN AHEFTERE - A B oRMEATEIERET ~ $27 152
BRes > A HEPEREEGER  WERATE R Bt 2 T8 RS 5
KB (EFESIMERSTE ~ S EIRPARE o RACATIIALLERUR A ~ iR ~ JEZE
FRZREEEE H 2 IRET - HIE A EFR K Z AL AR » BCE R snE 4/
EFFEWRIER - B CREEAGHE -

12. 5RESE A (2015) Ry i & #nlE N B 2 2 s FE R UIb e i e A ) - I
ORI E b o S EYIRF ] 2 B AR AS SRR B B
DA aERe s LB 74 Ry R JEOK A% » (/1 Q-Learning ¢ Boltzmann 5l
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BEIE R TER > 5 A 0 A Q-Learning F ¥z A BRE[RIH 2 AR [N E
e (LR E g E AR E R E A AN Q BE T ARHER KR
Bt [FIRRIAESR - AR RIS -
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3 SR BERE N A BT T e ] e L e < T R

s 1 K AE T REA 45 By RL7 % P REAE 3A
Yujiao Hu etal. | 2020 [FEREABIEEE REALALAEGE |HEAR RSRMAKR| B HEAGNN) « 2 [MTSP( 5 & % 455542
3 ] 2 3T B — =R &, & =% 48 2 (DisPN) psa)
. 2[R R SRR TR s B A5 #R A
Weijian Zheng 2020 [penGraphGym BELE PRI B# |FEH & 2% % OpenGraphGym#a # - B A& LA
et al. QL -
-Learning
Wouter Kool etal| 2019 [B #5¥ £4n=20 - 50 ~ 100 I s g Sacl TG TSP - PCTSP -
outer Kool eta o3 4k Th NA HRMRER% | pCTSP - VR « OP
Arthur Delarue et| 2020 P& 3c(11~ 21~ 51) > M| & RnBERLE » £ 5 — {4k B B A
al. FIRBATRAQE AT M EFLF—EHRT (L@ | (BERE) f
M 0 Q=20~30~ WA Eimf > Hin 18| A REZESHH R b Bk CVRP
Ho R 2 RA2 0 Ly o B NEE 2
0 4 — 3 4:) AT 48 B H
K. Kalakanti etal.| 2019 |[l. % F3E#E - C-Type
(%£2%PF) “R-
Type (¥4 5%
£ ) ~ RC-Type (R- g Q-Learning;% VRP
Type#fv C-Typesy ii
A)
D PABERLE(EPS H):
200 ~ 400 ~ 600 ~
800 ~ 1000
-~ REFH R AT B . i
A & 4 = 'éf‘; 2 Rl
Steven D. Patrick | 2018 (SR EMBONNZE 1 o0 pip gtz | g (7 AEBLITR RNNs% 79 Bd7 P 9543 P HE
% 25 T A A 04 B54E g INNE 43 2] 5 3¢
et al. 7 5] 3R =%
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xS A7 e AT ® I A 55 B RL# i fo] #4848 %
Mohammadre| 2018 |Fi#:EFHEHL2F et Bk
za Nazari E£B50 ... P2 — \ i R ( Actor network ~ VRP
et al. A e 4 £ Critic network)
Hanjun Dai | 2017 TR e EHBH | FHBEAn | M [fThHoEERBMKES %A AR S2V-DON - TSP
etal. Z A48 FEpHe i X5 oz it Q-Learning
4 %] ELTSP20 ~ 5040 100
Irwan Bello 2017 | 1@ &y 25 » 4 A —1E1000 | #55E — Mg A
et al. fAE ey RKE £ |Ts LU G| APEME | R e S 3B R Bk TSP
[0+ 17 R # B34 4 | Rowspi 43 5] 2
Hryws MERATRE
4 i R i 2020 |peseie 128 £ HF , e
e 1074« Dlsk &A1 E iy [RARENFORCER R RABER  dmwan EVRP
2200000 ~ % £ 2k $£20 ME - KaR ik
B wmaeg o 45 A AR iBadb¥s 0 BT AR
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