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Design of mine-used audio and video linkage software
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Abstract: In view of the lack of effective linkage between audio communication and video
communication in current mine integrated dispatching communication system, it cannot support dispatcher
to proceed efficient audio and video linkage communication, a mine-used audio and video linkage software
was designed. The software middleware obtains status of terminal of scheduling communication host in
real time through OCP protocol, the data processing module judges the phone status, and sends the linked
video information to the client through the message queue RabbitMQ. The client receives the legitimate
instructions sent by the data processing module and controls the opening and closing of the video terminal.
The test results show that the software is stable and easy to install; through the Web configuration
management platform, users can easily manage the telephone and video information, and configure the
corresponding relationship between the two;for each scheduling phone bounded by client, when the phone
is calling party or called, the camera information of phone of the other party can be displayed on the
screen. The video information can be displayed smoothly and the response can be made within 1 s, which
meets real-time requirements of users.
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Fig. 1 Structure of mine-used audio and video

RabbitMQ

YA AT

linkage software

1.1 ocp ¥4

PR RE b, il 5 Ko s B EEAE T
JE TS e B £, Jo ik H AR, ocp H [E]
it TCP PR W B2 F= 4L 102 3 8 AR 98 9 )32 32
HL OCP Pp s A v e 107 3 J2. o DA T 2R B 28 s i 545 )2
AN PR ASAF S JF Bl ok S A A AR 55 2% 4 4y
O Ak B R 55 BEH . ocp HTR] R TR R BE G0 1A 2
FIiR .

W RifE B |
HiEa

Bl 2 ocp A AR IR
Fig. 2 Working principle of ocp middleware

ocp HAMF FEAE 3 MIFRLFE:

(D) KRR ok A& RNk LIFRKE T
ocpPacket (135 3 £7 i T & 3% 5] & v, 31X 2L 5040 4
FE5 8 SRS (75 2 IR 55 v A0 o) iy ) 0 — g M 4 A
CEE A 2 A A RSO 55D ik S P 3 S 45
Fic HET00RE P R0 0] & 326 2 R B SR O HLOR A7 1E SR 4k
P o — PR B (A IDL R A 545

(2) FEWCZ AR - U8 B S ALK 3 R Al H o 7 5 o i
A WX 2 o 7 R A A R o 28 5 2 A A 4 U
gk,

(3) HECE I A B2 A« 4 RO e 9 36 b A
M5 B 530S e 90 3% Th DR AF (T 91 45 S5 M — 1
5 LA DX 3k S e 1 1 U e 38 sk e 7 3 S, ke
A 1 Jt 2 N i 1A B e R 4R 1 SR A R P i s )
(%) At A5 S5 D) 2 BRI L0 A AH 07 Ak B
1.2 HRBRAERHSHER

Bl b BR 55 A e InterFor VLG %) 1R 615 17
A T B T O 0 SR A B 2R R L BN I 2R R L KL
i b FR AR A R L R R 4 AR, o T
e 2% i % 515 R L 120 RabbitMQ 048 74 &L L Ab 34
HE AR E B P . 25 & AR A Bk ST, [\ B
i 3k BA B AT I B A% 3 o X T R A W Ak B
Kik. HTAERBME 3 PR,



¢ 56 o 5 B

2019 £ % 45 %

P EERER

P 3 Bt A 2 AR 55 B e T4 S 3

Fig.3 Working principle of data processing service module

(1) % # 1F oK b 21 26 72 8 o 0 20 1T
ServerSocket. accept ) ZEFF & P im E 15K . Y Kk
55 it WU B 26 7 g P 3 SR B T G 3E IR g5 A b B T
R SCAE W 3% H2 2 P o B0 i R 5 R 0 IR 55 A AR
1) e RBCEE » DT A 5 2 75 2 WSO U 42 345 5K L i
VF R B SR B B — B A B e N L (W)
I 4 A5 B A A AR B9 3R socketList,

(2) BHl 2 WL 2 - AE S RabbitMQ I8 2% %
(Consumer) ¥jij , 2 #2 1 Sc i i 1P Hihk o 15 565
B 20 B BN A R 55 2% B d 7% 2 00 IR B ST
— A BAF queue, X B gk AT DL B0 B A 7 E
(Producer) i 11 3¢ 1 #l Exchange | #% Z BA 51 119 74
PSP : G R I < N /NI S 2/ O N 7
queueAcptFromQOcp,

(3) Bds b PR AL TAE AR 4 Frox. F
A FRBA ] queueAcptFromOcp HiH E EEH 2 25,
Zevi e B A5 B A i L EPRASAE B . Ao &5 R
T B i U R BE ML B IR ID L 2 i A,
IR 55 o o 25 0ok b 3L S ) TG AR S A 2 A T T
I SR NP A 8 Koo SE RS R B FE A H A
it T R B AL AR 1D RS A L HL R IRAS 1D,
XF vt b 1 TD % 3 5 A 45 L 2 28w IR 2SO 0 HIR#%
(Rl ) B W 1 T 4% (F2mp) i, SR B & om £ 48 ki
WP AL 55 ST X i 003 0 Bsp DA S8R 2 v R 3 i ¢
Uiy JIT R N7 PR X i 5 15 4 S 08 AT L L e BR B 1S0OKE
A BB F5 & 2% BA %] queueSendToClient, [f]
P Y IR RS T AE R R A D B S I
BERFRIENG] . (R I $5 0 3 19 JC RO8E W) B 4%
L5t AT Y AR B R AE A H AR A B
XoF A 1 Ml R D PR R AT H AR sk, DU H S 3K
44,

(4) s k& k& N TF & % BL 4
queueSend ToClient JA 5 B H} — 5515 B, 76 3R & %
% socketList HVHY & % P diig 4% % 1 I 22 0020 T 2

W%
Y Y
E e BB I Y
A
EPNTES
queusSend’I['oCIient | x | |5)\DB&W@|
I

4 B AL R R TAE AR
Fig. 4 Work flow of data processing thread

PLJG s BRI A b I 25 2 1) 28 S5 A 45 8, I T 0 U2 0
AT 2 % 7 i ) IO, A 80T S o 1 S A AT Bk
KM,

1.3 MIRBAE P %

BT C/S M 58 1l i 04T 15 ik & 7 o 32 B2
FE WO 55 i e R WO 48 2 40 AT 48 2 1Y & M WA AL
T84 HEAT A0 3, 2N 2 i i T R EOCH] . &
F 3 55 IR 55 v 22 (8] 38 ) A 5E A TCP 3@ 5 B s 47
64 28 B RUE TR A& S B 3A . 454 N2 R g =X
) 777 BB 2 T A A7 ok Al UTE-8 4 fid,
—FBENRAEEBLWT .

emd ; video-start | video-stop

seq:4321

class: vlc| zsyh | hk

chan;"192.168.1.13,8000,admin,12345,1"

style:"+=100, y=100,w—=400,4=300"

A E 21T, ST RRIE L E W BATIR
— M B 7B “NAME: VALUEE R 19 745
R — AP BRE RAF (ST e b 45
BETFEALE . Hd, omd: 584 A, F5 R
& P T IF 5% 5 P A ; seq: 45 A ME— 75 1D,
ID AR 2R 78 X [A] — 45 4§ 4 19 R R 3% 55035 ) 1 5
class: PATIZE A 5 chan: 045 7 (8] 3 3815 2 545 5
style: MU B 7R 0 H 0% B 45 02 8 AR /N (Hrp
oy RANE FRIB AR w. h £RE B KN,

% v A AL SR S T R BRI SDK
(Software Development Kit) #£ 4T — IR 7 & 3 SZ
PG 1% 326 5 1) 36 L L2 VA 5 J O 00 A5y 497 A 7
UL, H R R AR WA 5 s . A SDK SEEisg
s R0 900 B L SRR BT = 5 3 AR DD e, SE L R
DI Rert w46 4k SDK . H P Wh ik 4 7 B i 55 TR
Jit SDK 5% 5 J2& 26 AN A A 1), 9] i 4k SDK 2 4§ %
AW SDK R G HEATHI IR Ak 58 BN £ 7053 T 55



2019 £ % 8

A E R — AR F AL B 3 SR Rt . 57

B o TP A S 8RO B9 T D RE L T
DyJe & [ FH P 1D A S H At 2y B8 45 1 1) e — B
W HE A MBI SDK W U5 2 48 76 T BE I8 H 45
W P P G W 52 AP A 2 TS S DR el

HIEEHSDK
NET_DVR_init

R EM &
NET DVR_Login V30

JaEh
NET_DVR_RealPlay V30

RG] ] AR

A
IR
NET DVR_StopRealPlay

EHRE
NET_DVR_Logout

FERRSDK IR
NET_DVR_Cleanup

&5 AT U
Fig.5 Main flow of video preview calling

1.4 WebBEEH®F S

Web it & 4 BV £ 35 22 ok Bl & A 2 00
WORHEC R . & 5T Spring MVC HEZE 5¢ B, 7]
SEIRFH P R 55 3% 4 A B RN A T A
IR T I RS B 22 ] A R 5 B2 45 S b B A B Ny S
PR A1 S ] B AE 28 07 nT 85 4% o 5 EA T30, B
A ALY R AT AT G B ST A A
TEPEA7 0 R D IR BL/IN B MySQL A b B0 17 fif
TH. MySQL B IR . Z1E S S H vl B &
FH AT B bl i A A

- & B U L 3T ExtS HEZRTF %, IR 5o
AM ¥ E £ Linux R H, RH Java i85 5
MySQL %4 F¢ i 47 8048 38 B, i J5 ui i JSON
PEATEHE 2 .. JSON & — Ff 5 2 2 11 45 4l 58 e A5
AT FE Z PR 5 Z R AT 8O A8 4 A L TR e s
8 X XML, JSON 5 T B % 1 4% %, H 2
JavaScript HL{E 0+ 4E . BBk S & JavaScript 1) 58

e AT . F R0 2 L T A B 52 Ak X XML

TESZBR I A AEA D BBE TSON i1 B4 4% i
R A T H AR B A =

2 RGP XBEEAR

2.1 BT G A ALE

BT3RS A B 2 A IR 5 1 e, 45 I 55 A5 B
Z I R G R B AR e 2 0] B R 5 P S a0 20 4R
— i b A e A T R | AP 1 T B AT R AL

T S8 BN S — iy A e o o7 R e 1 3 15
Pe. NP S OB E I B CeE N
FEF B AT AR . I BB AR S AR Y Z (A

3 3 7E T B A 06 B AT A TN
PR A% e ke 38 15 . HE BAFE A 2 N F AR Y 8 i A3
AT A5 o BAF 04 {3l S 1 42 MO R K ik 1 T AR Y
[F] BF HAUA T 1 25K

& E B BN A P 1 ( Advanced Message
Queuing Protocol, AMQP) & I FH JZ W i 59 — /4~ FF
JRCHR HE A T ) 96 2 ] A . RabbitMQ
—A~ AMQP ) F IR SEE. H UL B B A e AL
(Exchange) & 3 Ffr 26 B0 | direct, topic,
fanout, A 3C #%& | fanout & Bt 17 4= = &
(Producer) %5 174 %% # (Consumer) ¥ f) TH B AL 1% .
fanout #t & J7 # B XL W R 2 N R AT B
(Publish/Subscribe) #& 2 , 7] ¥ [6] — > 78 B 42 fit 7]
H5ZHEZ A% FH NS, fanout Exchange
TAERLARLNE 6 fros

B
1 Exchange !

K 6 fanout Exchange T {E#%I

Fig. 6 Working model of fanout Exchange

(1) Az 2 S JF A 23 B3 R 26 R B 98
A i 2 A 3 37 S 38 L Exchange 1. {2
ACAG AL AR 7 3 i 4 WO B 3 e i S AL e Y
AT RLALSE Jn ey Ak P46 L

(2 1F 9% i - 24 75 B WSRO T I T 2
B EIERH S BB 55 4% L. T 9% X 1H 593 B OF
AN TR I B A 4 A TR I R — R A A
CZ1 I (e o2 N £ O 7 N (= B Sl
RabbitMQ 2 B HLIE 5 — 4~ 44 5 » 3 A 38 1 38 19 A
BT LAR SR DL A 7 3 T 1 R A9 S 4 TH 2
g S A AR I, BA B A 2 i 22 R
2.2 OCP i

OCP PpiAH & T ocp H [E] 1 55 94 £ F= HL 2 1]
(838 A7 B 1L, & TCP/IP 3 FH 2 00 i, 1% i J2 2k
TCP 8l 55 Bl s 11 5 4 Hp ) Bl a8 11 BE AL
Gp5E R A AR AR . OCP B sl S A% =X
Hh Y R BB = R 45 1 B4 L BT R )R Y 8 /T
B PR B BLY RS ZE Bl AR TS
AW 7 Fros o HP B R R AR A R Sk T
SR S BE s 55 55 b LR 47 2 i o 8] 48 5 9 B2
LI A 2 1 5 2 P R ME — 5 A & PR R T B

KR,



« 58 IH 8

2019 £ % 45 %

0 ’I7 1[5 31
IRAS|REF HEKE [4byte |y
HEHRR 4 byls}{}éj‘a;J<
s 4 byte
il EES
Ex EIES
= TE L
Z¥n CES
SRS H 4 byte

K7 OCP B B g X
Fig. 7 Message format of OCP protocol

ocp H a4 55 U B 32 AL R AT B dE 22 5o, Se E
AT 5% (0x00000001) , I J& £ L [0l &2 2 5% i T B
FoR TCP #IEE L H ) . M v 4 F1 Y expire FIR
TCP % $22 A5 i Jl 199 o %6 2 8 Bk sl vl 7 22 5 o 3 2 7.
B B 2 P E) & % R A 4 (0x00000006)
i 9 B R MUK BOTH BT A 2015 8. ocp HR ] {4 2
SR G - E e i AL 0 A K O RO A
T4 4 (000000058 ) , ¥ & == HL M 17 e K0 41 A i)
A4 F T CE ) P B [l 4% v Rl LR IE T Y
FH P B0 o 1 5 Dk k% A P R A T2 i &
(0x00000007) , ¥ BE 3= ML W B 131 2 4 4 J5 .« o Tl 29
FH P SR 2 1A% 25 o o] 4 [ B > 38 249 H PR A
ARV T ) £ R 5B R B 2 AL R R B AR A user
status [ H FOREAFHEE .
2.3 2&BEAHRK

YE R IR 55 3 ) ocp H 4 5 % P i A7 AE — X £
()56 28 5 K 1 I 2 50t Ak L vy 5 sf e 1) 0000 4% 3o
EMER AT K B PR e 1 A HLA R K
BAEAL PR AR . M TR BT T
i rp g 2 A 2 R0 A () 19 b ik 253 ), 3 52 K 43
A I8 B — AR P AR 2 1 25 (Rl /N TR 8 — A
HEFR T ELABE A (8] ) 46 iy 5 A R (] 4, 5 2D R — i
AEAE /N U P AR I AT S AR K

Java i Ag 2 Ppsz ol 2 A 7 3 B R gk OR
Thread 2588 # SZ 3 Runnable #2210, L&M=, %
£ Runnable O HALTRA O & HZ M
(] ARG 1Y) 4 e Ak 2 ) — 5 O Cn BA &), T S BRARA
AR A 8. © EE% T Java [ 54k R P K
(S BR , S B TARES Atk . © AR ] Bl 2 A4 2k i 4
=, 58 ST W A R R e
2.4 HAHEK

— A~ R R AR R T B R P T R R )
RE AN, 34 17 12 fig L a5 T 0L T A 3 AT 8 Kk AR Y 45 D
WHTIAE . TCP % 7 i #1155 o ©) 46 0 8 4 57 %
P2 05 Hod — 05 SR A ] RIE I 3 %) B s A%
5 AN 32 500 5 0 BN A 7 R 2 el O E
FE A5 i AR e 1 7 TR A w4 R 5 IR 55 i 08 I

ZJE W T R GUA L B S 5 B Ay Ak P A i
2 (AR S E AR B I T 2 SR IR A R AL
PG X LEARTT L 7R3 47 I AR 8 1R U A E 2 2R 4
AR IE B A5 A i U E R AR .

3 IKEEIE

N T B UEAT WU Bl AR B 22 e A BE A
il P AT AT P AR P P T I B A L T 4 4 4
ik nts 8 prn .

WRLRIE  AEEN REE AERHE

s e il

Tk PAKFR R

Tl AR
WERARSG  FFOESRGN 7 HREET

8 KPR BT R 25 4H Fh A

Fig. 8 Network topology structure of testing environment

FE T WA AR ASGE 23 7 FH 38 A 5 3 4 A LUK IR
P, Tl R AR W A AR G i AR ML A A 4R A
W B 2 T AL 28 ity 38 3 T8 28 O =X i 2 0
FEHL A, At T 9 R o R R 4 A
GRS . it Web Bt 845 PV 5 0 B — 5B HL 15 95
E— TR SR R .

(1) F WIREL 2 A3 7 Linux RS T, ¥
R0 T A 1 F R B AR 3 2o B A — e 4, R[] i
JFH 5 S5 308 5 7 B4 o5 e S A R AT S 0 40 0 K
IR & %< A

(2) Wit Web it B4 B4 FH 7 nl LUJ5 (i 3
Xof B R A T A7 B [ S T X R X 6
RPEATICE .

(3) XPEEASZ 1 i 98 7 1 8 B FL O L % L TR
E ke N R (e S T S O R T
MG AAE B IS B R i, v AE 1 s NI
IO T A D P R S A R

() N R HEAT IR 55 2% L % 7 i 22 ML BT 26 8 s
LU BRI A3 shiz 17, TR IE % . H R4 A
AR B a0 S B DR A5 5 IR 55 2 7E R i ) iz 17
Jei s M55 AR B 1T RS E &

4 HiE

BT T — 2530 T R R 1 R



2019 £ % 8

A E R — AR F AL B 3 SR Rt

« 59

(4 JH 5 AUARUBG 3l AR gt ke T AR G S B IV TP A
T 1A AP0 {5 AILSALE 175 i = A7 20K 3 B R) .
RS R W] AR BE 06 T A2 LR IR S0 3 35 Y
KA DI RESEE BT RRE

5 # 3Lk (References) :
(1] FhkF BRmeer. o S5 0 SRR

(4]

TH [ 811k,2016,42(10) : 1-5.

SUN Jiping. QIAN Xiaohong. Coal mine accident
and emergency rescue technology and equipment[ ]].
Industry and Mine Automation,2016.42(10) :1-5.
ERZeA T WEEEL R, BRBEY %2 WR)R.
KT EETERD I T L 287N KRS 3 A
(& W5 M (2010146 5 [EB/OL]. (2010-08-26)
[ 2018-08-13 ]. https://wenku.
ale50cf4ba0d4a7302763a08. html.
JBF2 L S T Il R A A 220l 5 O RS
1] TH Azhfk,2016,42(11) . 22-27,

GU Jun,LIU Yabing. Design of multi-service gateway

baidu. com/view/

system for mine integration dispatching
communication[ J |. Industry and Mine Automation,
2016,42(11) .22-27.

BRI, FE IR e, LR . 7 Ml B SE AR R A i it
Eeii LT). T A 34k .2016.,42(8) : 1-5.

XUE Xiaoyan, HUO Zhenlong, GU Jun. Design and
mine dispatching

and Mine

application  of integration

system [ ] ]. Industry

Automation,2016,42(8) :1-5.

communication

[5]

L6]

[10]

[11]

B v, HE T NC5200A (14 /4 58 17 b a] 14 O 5 £ AR oF
FHIHID]. B 5t R K, 2012.

IR, BT AMQP MR B A AT ST LD bUM -
HTL Tl K%, 2013.

FRf R, 58 R e, b L A5 L il B AL SDK 1Y R AR
WA IT 2 LT Tk 6+ 5 0L, 2015, 28(7)
97-98.

CHEN Junliang, GE Junfeng. YE Lin, et al.
Development of video surveillance software based on
Hikvison SDK [ ] ]. Industrial Control Computer,
2015,28(7) :97-98.

B ooi ALERL AR F BT MRS R
I T A 8E.2015.41(2) :6-9.

LUO Ke, DU Zhigang, BAO Jianjun, et al. Design of
mine-used mobile security management system [ ] ].
Industry and Mine Automation,2015,41(2) ;:6-9.

e . B2 1)L TSON il A& S R i e [T 1. 1H L T
B5#1,2011,32(7) :2267-2270.
GAO Jing, DUAN Huichuan. Research on data
transmission efficiency of JSON [ ] ]. Computer
Engineering and Design,2011,32(7) :2267-2270.

2R BRI B P R R R SRR SR ). SR M
KAf2EH CTARHIRD ,2007,27(3) :10-14.

LI Lu, ZHANG Guangquan. Research of message-
oriented middleware architecture [ J ]. Journal of
Suzhou University ( Engineering Science Edition),
2007,27(3) :10-14.

2RI LT L B 1 4 A 2 AR B BHR A% a0 Tk L
ARIFFELD]. W IR My /R I T AR K%, 2015,



