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Design of three-dimensional scene monitoring system for filling hydraulic support

ZHAQO Hao'*, SHI Yannan'?, ZHANG Chongchong'*
(1.School of Mechanical and Equipment Engineering, Hebei University of Engineering,
Handan 056038, China; 2. Hebei Coal Ecological Protection Mining Industry
Technology Research Institute, Handan 056038, China)

Abstract: At present, the equipment monitoring system of filling working face mainly adopts
traditional monitoring method based on two-dimensional monitoring, with underground application of
filling hydraulic support increases gradually, the accuracy of movement of the parts of filling hydraulic
support and group support cooperative movement has a great influence on underground filling mining
efficiency. However, the two-dimensional planar motion is unable to describe complexity of the filling
hydraulic support action, and needs to upgrade monitor interface to three-dimensional space, and monitor
working condition of filling hydraulic support from the perspective of different locations and different

angles, so as to improve mine safety coefficient. For the above problems, a three-dimensional scene
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monitoring system for filling hydraulic support was designed by using three-dimensional engine
technology. The system is mainly composed of three-dimensional virtual simulation software, data
acquisition module and data communication module. Based on Unity3d, the three-dimensional virtual
simulation software is used to establish the system monitoring interface. The computer displays the
dynamic changes of monitoring data such as roof pressure values of the filling hydraulic support, the angle
offset between each pin shaft and the displacement of the hydraulic cylinder, so as to realize the three-
dimensional real-time monitoring of the filling hydraulic support. System monitoring interface can be
divided into two parts of entity scene monitoring interface and data monitoring interface: entity scene
monitoring interface uses 3ds Max modeling software to establish three-dimensional entity model and three-
dimensional scene model of filling mining equipment, and to optimize processing and rendering of the three-
dimensional model, so as to achieve scene-driven consistent with the actual working space on filling
working face; the data monitoring interface collects, analyzes and processes the working state information
of the filling working face through the data acquisition module, and transmits the information to the three-
dimensional virtual simulation software through the data communication module to realize the matching
between the monitoring data and the software. The effectiveness of the system is verified by practical
application.

Key words: filling mining; filling hydraulic support; three-dimensional virtual scene; three-dimensional

engine technology; entity modeling; two-dimensional texture mapping
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Fig.5 Three-dimensional model of filling working face
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public Transform Di Zuo;

public Transform Tiao Gao You Gang;

public Transform Tui Ya Mi Shi Ji Gou Shen Chang;

Di Zuo Lian Gan= game Object. transform. Get Child
(2). transform;

Tiao Gao You Gang=Di Zuo Lian Gan. transform. Get
Child(0). transform;

Tui Ya Mi Shi Ji Gou. local Position = new Vector3
(2.0f, 4. 0f-Tui Ya Mi Shi Ji Gou Chang. 00 ;

Quaternion= (xi+yjtzk+w)=(x, y, 2, w);

Q= cos (a/2) + i (asin(a/2)) + j Cysin (a/2)) +
k(zsin(a/2))
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s w R B S AL A By R ] D B i Q R R AR
Quatenion [ £ & e 5% i .

3.2.2 T IEZ B S

7 A T R L i 0 i e T ok 4R ) L T
1 local Rotation pRETSEHR .

Hu Bang Ban. local Rotation = new Quaternion(0, 0,
Mathf. Sin (Hu Bang Ban Jiao Du * Mathf. PI / 360),
Mathf. Cos(Hu Bang Ban Jiao Du % Mathf. PI / 360) ;

Quaternion= (zi+yj+zk+w) = (z, y, 2, w);

Q= cos (a/2) + i Casin (a/2)) + j Cysin (a/2)) +
k(zsin(a/2))
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private FSM fsm_=new FSMQO);

public View_view=null;

public enum StateType:byte

Rise;Decline; Blank; Filling ; Advance;

{

If(Tui Ya Mi Shi Ji Gou Shen Chang<(182)

T i)

Tui Ya Mi Shi Ji Gou Shen Chang+=8.72

}

Tui Ya Mi Shi Ji Gou. local Rotation=new Quaternion
(0, 0, Mathf. Sin ((22-42) % Mathf. PI / 360), Mathf.
Cos((22-42 ) * Mathf. P1 / 360);

void EnterState() ;

void StateUpdate(float deltaTime) ;

void StateLateUpdate(float deltaTime)
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If ((ZhiJiaWeiZhi-cmj. transform. position > 2 * D, )
&.&. (GameObject. Find ( NextID ( YyzzID)). GetComponent
<YyzzFMS> (). State= =5) & &.(ZhiJia= =false))

{State=2;ZhiJia=true; }
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Void OnGUIO

{

if(GUL Button(area, “3z&#"))

if((GUL Button(area, “43¥57))

Cameral. play();

if((GUL Button(area, “HNizHE")

Camera2. playO);

if((GUL. Button(area, “iX£3%5"))

Camera3. play() ;

if ((GUI Button(area, “J& 1))

private SqliteDatal Reader dbReader;

if ((GUI. Button(area, “fif”))

private SqliteData2Reader dbReader;

if ((GUI. Button(area, “f4 "))

private SqliteData3Reader dbReader;

}
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Fig. 6 System monitoring effect
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Fig. 7 Three-dimensional monitoring effect and

GUI interface display
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