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ABSTRACT

People usually travel to the same destination and same
purpose together with the other people in groups.Inferring the
travel purpose of passenger groups help us to better
understand passengers and bring meaningful changes for
personalized travel service.First we construct cotravel
network by extracting social relations between passengers
from their historical travel records that are available in
passenger information system.\We generate series of
sophisticated features for each passenger group and use the
overlapping relation between passenger groups to capture
relations.At last we collectively infer the labels of all the
groups in iterative way.
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1. INTRODUCTION

People usually travel to the same destination together with the
other people in groups.Group based travelling for a large
portion of people travels[1],[2] is very different from
individual travel in terms of its nature[3].

All the members in a travel group usually book transportation
tickets together, leave for same destination and having same
purpose. Different purpose of groups are like business,
sightseeing or visiting relatives.Travel purpose of group
should be single and clear.Inferring the travel purposes of
passenger groups may help the carriers or airports provide
precise and personalized services or recommendations for
passengers; for example, carriers can provide meeting places
for business groups and recommend travel routes for tourist
groups.

If two passengers once appeared together in one or more
tourist groups in history, then the probability that they
appeared together later in another tourist group becomes
higher. Traditional classifiers neglect this fact, thus leading to
the inaccuracy of results. Consequently, we need to
simultaneously decide on the labels (i.e., the travel purposes)
of all the passenger groups together, rather than classify each
group separately, which is so called collective inference [18],
[19].

2. LITERATURE SURVEY

For performing the collective inference and generating more
sophisticated features for passenger groups, we need to build
relations between passengers and construct passenger social
network.

As a matter fact, social networks provide a perspective for
enterprise to better understand their customers and have
attracted substantial attention in industry. Many previous
works of social network analysis have been presented of all
kinds of social networks such as online social networks[7],
email social networks[8], mobile social network, academic
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social netwok[10] and terrorist social network[10].From the
cotravel network, the

collective inference method is proposed. We find out
relationship between passenger groups for finding the
overlaps. After that counting of overlapping edges occurring
in different groups.

By appling the method on data setit demonstrates that
iterative classification method can efficiently infer the travel
purpose of passenger groups in cotravel network.

3. PROBLEM STATEMENT

Some necessary definitions are given as follows:
Definition 1-Passenger Group:

A passenger group g = (Pg, orig , dsty , disy , d_date, , r_date,
) is a collection of pas-sengers who book tickets together for a
certain travel, where Py = {p;} is a set of passengers, oriy and
dsty are the common origin and destination of the travel, disg
is the mileage of the travel, and d_datey and r_date, are the
departure date and return date of the travel, respectively.
Obviously, we have [Py | > 1, where [Py | = 1 means a
passenger travels alone.

In practice, passenger carriers record the data of all their
passenger groups in their information systems.

Given a large set of passenger groups

S={01, 92 ..., 0n}inaperiod of time, our goal is to infer
the travel purpose of each passenger group in the set, from all
kinds of information mentioned in Definition 1.

Problem 1—Inferring the Travel Purposes of Passenger

Groups: Given a travel record set S = {g, 0,, - . ., Qn}, the
objective is to learn a function such as following equation
f:S—>L ........... (1)

where L is the label space of the problem, i.e., all the possible
types (travel purposes) of passenger groups. Our goal in this
paper is to classify each passenger group into one of the
categories: tourist group, business group,educational group.

Firstly we need to construct a cotravel network from a given
set of travel records, by extracting the relations between
passengers in each group.

Definition of cotravel networks as follows.
Definition 2—Cotravel Networks:

A cotravel network is a graph G = (V, E), where V is a node
set, and each node p; € V represents a passenger; E is an edge
set, and each edge e; € E indicates that passengers p; and p;
have traveled together at least once.

Algorithm for Constructing Cotravel Network is given as

36



follows in the Table I in Algorithm1[9].

TABLE 1
Algorithm I

Algorithm 1.Constructing Cotravel Network

Input: S={91, 02 ..., 00}
Output: G=(V, E)
for each passenger group g € S
for each passenger pair(p;, P Pi, Pj € Pg, PizP))
if p; Vthen
VeV U{p}
end if;
if p; Vthen
V<V U{p}h
end if;
ifej ¢ Ethen
w;;=1;
E—E U{ej}
else
Wii= Wj; + 15
end if;
end for;
end for;

4. PROPOSED WORK

For the problem of inferring travel purposes in detail. First,
we construct cotravel networks from historical travel records.
Then, various features of passenger groups, including some
basic features and network-

based features, are constructed for classification. Finally, we
propose a novel iterative classification method.

A. Constructing Cotravel Networks

The cotravel network is constructed where edges represent
social relationship between passengers.

Given a set of travel records S = {g1, 0o, - . . , On}, We simply
construct a cotravel network G = (V, E) by extracting
relations from each passenger group, as outlined in Algorithm
1in Table I.

B. Generating Features

After constructing cotravel network we generate series of
features for the classification of passenger groups.

Features are divided into two categories:
1.Basic Feature.
2.Network-Based Feature.

1.Basic Feature:The basic features of passenger groups are
some simple charecteristics that can be directly generated
from the groups themselves without cotravel networks
including the holistic attributes of the current travel, the
demographic characteristics of group members, and the
historical travel statistics of group members.

Holistic group attributes: Different types of passenger groups
may have different scales of group sizes, travel distances, and
travel durations. In addition, whether the travel is on holidays
and whether it has a return trip are also very important
attributes.

Furthermore, the seat proximity, which can reflect the
closeness between the group members, may also help us
identify the type of a passenger group.
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Demographic characteristics of group members:Demographic
charecteristics consists of average age,age variance,ratio of
minors,ratio of seniors,ratio of adults,ratio of male.these
compositions are useful for inferring the travelling purpose of
passengers.

Historical travel statistics of group members:It includes total
mileage,average mileage,total travel times,average travel
times.

2.Network-Based Feature.

All the given basic features are directly generated from a
passenger group itself. Network based feature includes edge
density, average weight of edge, ratio of components, average
clustering coefficient, average embeddedness

5. IMPLEMENTATION
We propose an iterative classification algorithm(ICA)[9] in
Table 2 in Algorithm 2

Table 2
Algorithm 2

Algorithm 2.Iterative Classification Algorithm

Input: S={gy, Gz, - - -, Gn;
G=(V,E);
F://IF ie set of features
Output: P(Y)={P(y2), P(2)s---cvveve. PG}
foreach edge g;; €G
for each possible label value | € L
pOyy=l)=1/1L;
end for;
end for;
lnitiation
repeat
for each passenger groupg €S
for each possible label value l € L

(t-1)
E P (Yij = I)

pO(y,=l)z — o ;
| E; |
POy,==f(F.p(ys=1));
end for;
end for;

foreach edge g € G
for each possible label value | € L

p(t —
o Gy:Ey o€ (yg =1) ]
P (yi=1)= 7

Wi

end for;
end for;

until | p‘t)(yg =1)- P(t_l)(yg =) kg
/I is threshold

6. EXPERIMENTS
A.Data set

We collected passenger group data set. The data set consists
the information of passengers(e.g. passenger ID,passenger
name,address,city,gender,Mobile-no,E-mail 1D,category).
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B. Experimental Results

To evaluate the contributions of different types of features and
the performance of our proposed ICA, we perform three sets
of experiments:

1) ICA with the basic features.

2) ICA with the network features.

3) ICA with the basic and network-based features.
1) ICA with the basic features:

The graphical representation of ICA basic feature with
different groups is given as follows:

The Demographic feature analysis with business group is
given in following Fig 1.

I Mverage

I \ariance
B Child_Ratic
I Senior_Ratio
I Adult_Ratio
Il Mazle_Ratio
I Female_Ratio

Fig 1:Demographic Feature analysis with Business Group.

The Demographic feature analysis with tourist group is given
in following Fig 2.

DEMOGRAPHIC FEATURE ANALYSIS
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Fig 2:Demographic Feature analysis with Tourist Group.

The Demographic feature analysis with tourist group is given
in following Fig 3
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Fig 3:Demographic Feature analysis with Educational
Group.

2) ICA with the network features:

The graphical representation of ICA network feature with
different groups is given as follows .

The Network Feature analysis with Business group is given in
Fig 4..
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Fig 4:Network Feature analysis with Business Group.

The Network Feature analysis with Tourist group is given in
Fig 5.
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Fig 5:Network Feature analysis with Tourist Group.

The Network Feature analysis with Educational group is given
in Fig 5.
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Fig 5:Network Feature analysis with Educational Group
7. CONCLUSION

In this paper, we have studied the problem of inferring the
travel purposes of passenger groups and proposed a novel
iterative classification approach based on the idea of
collective inference. Firstly constructed cotravel networks by
extracting social relations between passengers from their
historical travel records. Then, we generated a series of
network-based features and used the overlapping relations
between passenger groups to represent the dependence
relations between their labels. Finally, we collectively inferred
all the labels by using an ICA.

The experimental results showed that our proposed iterative
classification approach per-formed well in terms of the
precision of inferring the travel purposes of passenger groups.
The ICA approach significantly improves the accuracy than
logistic regression.
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