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Abstract. This paper describes some main features of the CIT2012 3D
soccer simulation team. After a brief introduction to CIT 3D team, the
characteristics of CIT2012 3D soccer simulation team are represented.
These include the following aspects: agent architecture, walking pattern
based on the Three-Dimensional Linear Inverted Pendulum Mode (3D-
LIPM), and localization method . Finally we make a summary of this
work and our future research works are showed in this paper.

1 Introduction

CIT 3D team,formerly named CZU 3D, which was built in 2005, has taken part
in serveral RoboCup competitions. We won the 2nd place in RoboCup2011,the
4th place in RoboCup2008 ,the 13th place in RoboCup2006, top 16 place in
RoboCup IranOpen 2011,the 2nd place in RoboCup ChinaOpen2011,the 5th
place in RoboCup ChinaOpen2010,the 3rd place in RoboCup ChinaOpen2008,the
2nd place in RoboCup ChinaOpen2007.

This paper introduces the features of our team. Section 2 offers a brief in-
troduction to general framework of CIT agent. Section 3 introduces the walking
pattern based on 3D-LIPM.Section 4 describes our localization method. In Sec-
tion 5, we draw conclusions and present directions for future work.

2 Agent Architecture

This year,the overall structure of our program is almost the same as before,consits
of many modules, such as AgentConnection, MsgParser, WorldModel, Decision,
Action and so on. In order to make the team quickly adapt to rule changes
and make the team more intelligent, we rewrite the decision-making module,add
a dynamic role assignment function. In order to get more stable and smooth
walking gait ,we rewrite walking pattern generation module based on the Three-
Dimensional Linear Inverted Pendulum Mode,which will be described in detail
in the next section.In order to improve positioning accuracy,we researched the
visual system, rewritten the visual positioning module.The agent architecture of
our team is displayed in Fig. 1.
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Fig. 1. CIT3D Agent architecture

3 Walking pattern generation

In this section, we introduce the new walking pattern generation method of
CIT agent. As we all know, it is difficult to create stable and smooth walking
gait of humanoid robot.Many walking pattern generation methods of humanoid
robot have been proposed based on all kinds of dynamics models. In place of
using complex full dynamics models, a simple model is more suitable to control
the humanoid robot. Kajita et al. proposed a well-known 3-D linear inverted
pendulum model (LIPM) to generate the real-time trajectory of the ZMP and the
center of mass (CoM)[1–3]. Many researchers have utilized LIPM as a simplified
humanoid robot model[4–10]. In LIPM, a humanoid robot is simplified as an
inverted pendulum that has CoM as a mass point and two massless legs that
is able to expand or contract. The movement of the robot is determined by
trajectory planning of CoM and the ankle of the swing leg. With the assumption
of a fixed height for the robot CoM a linear system which is decoupled in the
sagittal (x-z) and the lateral (y-z) planes is obtained. The simplified humanoid
robot model described above is shown in Fig. 2.

The movement of CoM is restricted on a plane and the equation of motion
is shown in (1). (1) is about CoM in x direction. The origin of coordinates is set
at the ankle of the supporting foot.

c̈x(t) =
g

Zc
cx(t) (1)

cx and c̈x denotes CoM position and acceleration in x direction. Zc is the
height of the plane where the motion of the CoM is constrained. g means gravity.
Applying the Laplace transform, we can obtain the CoM trajectory in x direction
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Fig. 2. The 3-D linear inverted pendulum model

which is expressed in (2) and (3).

cx(t) = cx(0) cosh(
t

Tc
) + Tcċx(0) sinh(

t

Tc
) (2)

ċx(t) =
cx(0)

Tc
sinh(

t

Tc
) + ċx(0) cosh(

t

Tc
) (3)

Tc =

√
Zc

g

cx(0) and ċx(0)are the initial position and the velocity.

If the supporting point is not the origin of coordinates ,we set the supporting
point is (orgx, orgy, 0),we can obtain the CoM trajectory in x direction which is
expressed in (4) and (5).

cx(t) = (cx(0)− orgx) cosh(
t

Tc
) + Tcċx(0) sinh(

t

Tc
) + orgx (4)

ċx(t) =
(cx(0)− orgx)

Tc
sinh(

t

Tc
) + ċx(0) cosh(

t

Tc
) (5)

Also we can obtain the CoM trajectory in y direction. The inverted pendulum is
controlled by expansion and contraction of the support foot so that CoM moves
on the plane.We can get a realtime walk generation based on this 3-D linear
inverted pendulum model.



4 Localization method

Because the restricted vision perceptor is installed on robot in rcssserver3d ,the
robots can not see all marker flags at one time. We designed the vision local-
ization module based double flags and single flag to get coordinates of ball and
robots from vision message.The precision of our vision localization module is
shown in Fig. 3.
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Fig. 3. The position of ball in y direction

5 Conclusion and Future Work

In this paper, we offer an introduction to the current status and some main
achievements of our CIT2012 team. In the coming time, we will improve the
motion and actions of agent, for instance, making the agent pass the ball faster,
closely cooperating with each other among the teammates and etc.
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