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Abstract: Urban road network is a special complex network. The link prediction of road network has important
application value in urban planning and urban structure evolution. As the road network is highly sparse and nonline-
ar, this paper proposes a road network link prediction model based on the Katz Auto Encoder Network Embedding
(hereafter as KAENE). This prediction model is a deep learning network embedding model based on the Auto En-
coder with the following characteristics. First, it uses Katz similarity matrix to preserve the structural characteristics
of the road network. Second, the multi-layer non-linearAutoEncoderis used to learn network characterization of the
road network. Third, during the model training period, it uses LLEloss function to preserve the local characteristics
of the road network. Forth, it also uses L2-norm topreventoverfitting.Finally, it combines with the directional char-
acteristics of the road network to improve the link prediction accuracy of the road network. Through experiments,
this paper compared the different performance between KAENE model and other link prediction models usingdif-
ferent urban road network data, at the same time, it also identified the influence of different embedded dimensions
on the prediction accuracy of KAENE model. At last, we know the network characterization learning process of this
model through visualization. The experimental results show that KAENE achieves a good performance in the link
prediction tasks of six representative road network datasets at home and aboard.
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loss {8 , EILCHUEREYF. M SGD EiARIFFIa R A
BRERNTEYR | BREEACURERIEN , &
AREMFFRIILLSER | (15 loss EBH THRIME
SEE , REHNT loss (BRENFRNTS , B
REE. Bt 5 FEIZNIFFREL TR FERE |
REBEEERERNEINEEL T RIME , B
R A FKINEAT Adam BBE TEEE,

9 BETREATHRARMIN
55 BRNYRHS ST E B TS E R0
ATHRARB NSRRI TR IR |

A3zt T BaiwmtSss EE S TSRS ELSEIR |

SEIGIREN Y HengYang {E/OSCIREIRE: | 1HXSHL
REBUWT : YIIAFRIHEER 512 , BEFRIEES
LSEHRDIBRE  REKRHEEN 128, ERIREY
7950 %, SEIGLEERGNE 10 Frs , MNEISFETLAESH
MEEREANEIN  MAP B —FHARAET EHH#E
®, EiLE 40 BLUS , MAP I8HRFFIA TR | 12BA
AT RESZ (A BE N FFIA TR

B 10 BiRiE=REHITRNERENRIIR

5.6 EBATIILBSR

RTFERMINDREERS A HFELER
i, SEAESTREESET 8. A, X
REEREH FAMBERTE 1 a ) PHNEZMEE,
A, BAIXIEL T [NMF, SVD, GF, HOPE, LLE ,
Node2vec, SDNE]-GCHMZEER NERITEIZETIEE
AIACRORIL (i : ARSEEE KAENE FoiEdRi0 L
BRI ). GNE 11 Fios , MRSBHRIME LB LLES
KAENE 5[ 1 (a) 18T , T SDNE RISE{EF
FIBNTRER "THEL" St BIEEHRES
BOEANMTRZEEEEMYE , BAeETR4.5]
RET—H.

(a)NMF

(b) SVD

(c)GF

(d) HOPE

(e)LLE (f) Node2vec
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(9) SDNE (h)KAENE
11 PIBFRIETIRGHEE

6 Z5RiIG

AN EERSERTTNRIN SR A | &&8R
EFINEBAR , IBHTET KAENE IR MFERTT
MRS, SCIGLERKAR , KAENE BB T RIFHIER
WM. B, KAENE B E LR  BEHER
BB SDIERRE  FEHERETERZ
AER)IGATE , W TFEEMNEMNETERR T8
BEZTERREINESE , T GIS HRH
1ok, BATEZN., Bt , SKEMNSHE05HE
BINE A& LR HITIHT RSB E
LRERIRAIEA,
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