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Novel classification and review on energy management strategy for
parallel hybrid electric vehicles

NIU Li-min, YANG Hong-yuan, ZHOU Ya-zhou
(College of Mechanical Engineering, Anhui University of Technology, Maanshan 243032, China)

Abstract: Aiming at the classification and summarization of energy management strategy of hybrid electric vehicle, the research status and
development trend of energy management strategy for parallel hybrid electric vehicle were studied. State-of-the-art energy management strate-
gies for parallel hybrid electric vehicles were reviewed and reclassified based on the fact that whether an artificial intelligence control methods
or an optimization algorithms was used by the control strategy. The specific applications of fuzzy logic, neural network, dynamic programming
and Equivalent consumption minimization strategy were also summarized lengthways. Besides, the feasibility and advantages of energy man-
agement strategy based on multi-agent system were discussed. The results indicate that the intelligent optimal control strategy is an effective
way to solve the HEV energy management problem, and the combination of the intelligent control algotithm and driving condition prediction
technology is an important research direction in the future; In addition, the MAS technology that is applied to HEV energy management
optimization is also a direction worthy of studying.
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i, 5 P Al ) e S SR W VSO i e R SR SAH LL
HELSCRHR[ 47 ] 2R FH BP 825 [ 4 X ASUR 42 il #5% v Ao A
BIFLHEATICAZ AR AL, TE BT Q 2% > F il 33k
TG it TS I T 005 B, I 76 4 8 R ORI 42 il
e

3 ZHEBARRGE I

EA MR U T £ 8 681K & 48 ( multi-agent
system, MAS) BARAF G HEV A8 & 5 PG AL 45 il 19 4
RRIEERI . MAS B 40 P R4, SR A MAS
FOARX 2 R GEAEA T U R ), EL A AR 9 %) 6 4 4
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ATEEPE, I AE 4R = ) BUSK A 00 3 B s, IRL,
MAS $ AR HFKfif HEV i 55 # ) 8% — AT
FEMDT ], AT LASE XS HEV 8l Bsds H R Ge k114
B IR A A R e A (2R FXHZRIEGE 77 1]
(TR BE RN, A, AR 5T MAS H T HEV B
PR AT AR 5 e iGs — e .

MAS J&53 i N T BB — A 24 57, B IS
A Agent [ HE 1 FI SR, I3 3 45 Agent Z [A] (Y 22 B |
RS EME R 58 IR 4% 2R G ) () K A A il . MAS
I KR SR A 20 H 2SR 38 B UME, B K i
IR 2% ) ) 2 T H ., BT, MAS % HF
Bzl et LA A BR R AL
N oA 2 S AR, I AT BT i 4k S . HEV
W B ARG S T RNMLARS LR S R
GRA SRS R G, XS ) F ARG LA
B s, PRk, AT DL G ol A B AL Agent | HL L
Agent HiMl Agent FI ] 248 3 #% Agent, X MAS (144
AR T B RERL S F, HEV BEREH AL R —
AN ZRAE LRI AR R G, fE S B AT 55 7
BB 1B TAE R TAERCR AT T,
ekt il 3 71 22 G0 e 3t 09 7 ] AR /DN, B4 B P
K SNHLS AL Z 8] (55 R DT, DL SR 0 0% fie i
FIRB I LA Al YR TR Agent 0157 /) Al 1t A7 3
T (BP0 37 0 H AR RIS ) |, 44 L Agent
Z a2l 3 43 BE MR BLG] , 8 v] 44 TR A 8 TR A
MAS, ILi, HEV ) 58 & 5 BT 55 AT LLJE if MAS
% Agent [PMEBMESSE M, PHIL, G 1F MAS £
AR T HEV fg it BRI HUE n 17010, MAS 1
LA R AR T MAS #E4T HEV BERA5 BRI Ab 4
il ) BT SR AT L

(1) MAS H i 5 W R A3 A 4268 0, 91 LB
P PME R IR A0 A TIE S0, BT LIS & T SR, 0
TS

(2)MAS H HEV 2 J) S %81 Agent ¥4 1%, 7€ 2
AT e T MR A B S T A5 B0 SR A B AL
ROH I, MAS 78— @ FEE EXF HEV 35 SOl R Gk
11T SR, SC e 42V 4 SRR I 5

(3) 7€ MAS £l HESL vha] L i & ECMS 553k 5
DP Bk, P4t 472 o 1700 0728 0 3 PRl R0 T B R
A LASEBUAGER T 00 4 Ry de

4 LERE

£ 1Bk A AR A i L B W 5 P
TR SRS KRR HEV A R

SR PR ZE (LI A A A 28 R 1 A
AT ) 19 o0 FAAE T vk 5 Hil . HEV fig
AR GRS SR A AR AR A AS, i o 157
SRAEHE FAR B DL AR B I 45 Y B 170 e 47 1 22 2 H
Ao TR L5 TR R DIC P ) 0 Xt ) RO S AR AE Y i
Pl 75 vk A LA _L i DU A SR S i S 2 &R
i, AHER I, HEV RE 1 45 5 9 420 (] BRI Re A AL
ol B9 S B 1P AU — B

B3] HEV fEREAE BESRNS i) R0 ] 2R L BRI 21
IR AL B O A 5312 RV RE 428 T 7 i A L 6 1Y
B REDL AT ] Y R B A R R i ok HEV R84 1
[ R P A Ak A, TR A DI A 42 1 75 3k R 28 gk T 0 93
MEARRAHLES B R AR —DEEGFTT M, 1
Hh,MAS B T HEV G848 48 FLO A0 2 i e J2 —
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