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CONTROL SYSTEMS FOR MOBILE PATROL
SERVICES GROUPS

Anapiii  ®omenko, Bomogumup Bumus. CUCTEMHU YIIPABJIIHHA HAPAJAMHU
MOBLIbLHOI MATPYJbHOI CJIYXKBU. JlocnipKeHo 0COOMMBOCTI TisUIBHOCTI HapsAiB MOOITBHOT
NaTpyJIbHOI CTy>K0H Ta if c(hopMyITIOBaIO MPOMO3HKLIT 00 ii BIOCKOHATICHHS.

OnHMM i3 BaXJIMBUX eJIeMEHTIB pedopmyBanHs HarionansHol moninii YkpaiHH € CTBOpEeHHS
MOOIUTPHHX MaTPyJIbHUX HAPALIB, SIKi HEPIIUMHU PEaryroTh Ha BUKJIHK IPO JOMOMOTY, a00 MOBiIOMIICHHS
PO BYMHUHE NPABONOPYLICHHS YH 3J0YHH.

B OCHOBY BIOCKOHQJICHHS CHUCTEMHU YIPABIIHHS HapsaaMH MOOIUIBHOI HAaTpyJbHOI CIryxOwH,
30KpeMa YOpaBIiHHA KaHaJaMH BiJEONOTOKIB MK IHCHETYEPOM 1 MaTPyIbHHUM MHOJILEHCHKUM,
MPOTIOHYETHCS, IUIIXOM YBEACHHS HOBHX 3B’A3KIB €JIEMEHTIB, 3a0€3MI€UUTH MOXKIIMBICTh BiTOOpaXKEeHHS y
qucrieTdepa iHpopManii, ska HoTpamsie B 00’€KTUB BifeopeecTparopa MaTpylbHOro. B icHyrowiit
CHCTEeMI YNpaBIiHHS BiZICYTHS MOXXJIMBICTh aBTOMATHYHOTO BKJIIOYEHHS KaHAJTIB Mepenadi BifEONMOTOKIB
micist npuOyTTS HapsiAy Ha Miclie MOJil, 10 He D03BOJISIE BUKIIIOYUTH BIUIUB JIIOJCHKOrO (hakTopy Hpu
aKTHBi3allii KaHAJIIB CUCTEMHU.

[HKONIM BUHMKAE CUTYyAIlis, KOJIM Haps/ MaTpyJIbHOI CIy:KOW MOTpAIuIsie IO 30HU HecTablIbHOro
NPUIOMY CUTHAJy Ta BTpadae 3B'I30K 3 JUcCHeT4epoM. Sk HACIiOK — Hapsia HE Mae 3MOTH OTPUMYBATH
HOBI 3aBJIaHHsI, HAJICWJIATH 3BiTH PO BUKOHAHHS Ta MEPEIaBaTH Biieo 3 Micid moxii. [ BUpinieHHs i€l
npoOjaeMH IIPOIOHYEThCS BCTAHOBJIIOBATM Ha aBTOMOOLNI MATPYJNbHOI CIYyKOM CTUIBHHKOBHI
MYJNbTHIIEKCOP, SKHH Hagae 3MOTY HiAKIIOYATHCS OO0 AEKIIBKOX MOOIIBHHX OIepaTopiB 3B’S3KYy B
3aJIe)KHOCTI Bifl AKOCTI cUrHaiy. TakuM 4ynHOM Oyne 3abe3nedeHo cTabilbHICTh KaHATy Hepenadi JaHuX
HE3aJIOKHO BiJl IKOCTI 30HU MOKPUTTS MOOIIIBHOTO omepaTopa.

[epeBaroto 3amponoOHOBaHOI CHCTEMHU YNPABIiHHSA HapsAAaMH MOOUIBHOI MAaTPyJBHOI CIyXOH 3
BIZICOMTOTOKAMH € MOXKJIMBICTh aBTOMATUYHOTO BKJIFOUEHHS KaHAJIIB Mepeiadi BiICOMOTOKIB 3 MICIIs TTOIIT
ab0 3JI0YMHY 1O IWCIeTYepa, OCKLUIBKM IHKONH, MaTPYJIFHUM NOBOAUTHCS HEraifHO BTpydaTHcs B
JIKBIJAIF0 00CTaBUH, 110 BUHUKJINA TPU TPaBOOPYIICHHSIX.

Knrouogi cnosa: napso, oucnemuep, 6i0eonomoku, eideopeccmpamop, KaHAu, NAMpPYIbHA
cnyorchba, nianuwem.
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Problem statement and analysis of publications that started solving this problem.
One of the important elements of the reform of the National Police of Ukraine is the creation of
mobile patrol units, which are the first to respond to a call for help, or to report an offence or a
crime. Therefore, it is advisable to consider the effectiveness of responding to the notification
of units of the National Police of Ukraine (hereinafter — the police) and working out the tasks
received by mobile patrol service [1].

The article's objective is elaboration of technical devices and algorithmic methods of
increasing the effectiveness of the activities of the mobile patrol service in the execution (com-
pletion) of their tasks.

Basic content. Improving the mobile patrol control system, including the management
of video feeds between the dispatcher and the patrol officer, is proposed to provide the dis-
patcher with information that enters the patroller's lens by introducing new element connec-
tions. This allows the dispatcher to control in real time the actions of the patrol officer in the
process of completing the task and, if necessary, to interfere in his/her work in a timely man-
ner, and thereby increase the efficiency and safety of patrol groups (Fig. 1).

Fig. 1. Video channel patrol control system

It is well known that the short-term training of police officers for the mobile patrol ser-
vice does not always provide sufficient knowledge for the quality of patrol troop performance.
Therefore, in order to improve the interaction of the dispatcher and police mobile patrol uni-
forms, in the Dnepropetrovsk State University of Internal Affairs was offered a solution when,
upon arrival at the scene of an event or crime, the patrol officer switches the video current
transmission channel from the video current plan Wi-Fi standard and the transmission channel
from the tablet to the 4G or 5G alerts manager unit on the dispatcher monitor the moment of
the event from the lens of the personal video recorder of the patrol while completing the task
(Fig. 1). This allows the next dispatcher to intervene, if necessary, in the course of the task ex-
ecution, to quickly correct the actions of the groups, to exclude cases of unqualified actions [2].

Unfortunately, the existing control system does not have the ability to automatically
turn on the transmission channels of video currents after the arrival of the groups at the scene,
which does not allow to exclude the influence of the human factor when activating the chan-
nels of the system.

Therefore, for further improvement of the mobile patrol service management system,
we are offered to provide the ability to automatically switch channels of video currents and
display on the monitor the information from the lens of the personal video recorder patrol
while completing the task, while leaving the possibility of personal control of these channels
and patrolmen.

8 ISSN 2078-3566



Scientific Bulletin of the Dnipropetrovsk State University of Internal Affairs. 2019. Special Issue Ne 1

To do this, in the known system of management of mobile patrol service groupss
(Fig. 1), including related blocks of operator 102, dispatcher, regular district police department,
tablet mobile patrol along with satellite GPS-positioning system and unit personal video re-
corder patrol, the first and second channels of video current transmission from the patroller's
personal video recorder to the tablet and from the tablet to the dispatcher unit, respectively, the
coordinate unit (address) of the event (task) whose input is connected is entered The output of
the event coordinate receiving unit is connected to the second input of the comparison module,
the first input of which is connected to the satellite GPS positioning system output, and the
output of the comparison module is connected to the first input of the logic circuit OR, the se-
cond input of which is connected to the output of the tablet, and the third — to the second output
of the dispatcher, although the output of the logic circuit OR is connected to the input of the
block generating a signal to open the first and second channels of transmission of video cur-
rents, the output of which is connected to the first go plate, the second input is connected to the
output power signal to close the first and second channels of video currents, and its input is
connected to the third dispatcher output unit.

Fig. 2 presents a diagram of the proposed system of control of mobile patrol service.
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Fig. 2. The system of control of the mobile patrol service groups with different ways
of connection of video channels “the dispatcher — the patrolman”.

The scheme of the system includes a block 1 of the operator 102, the input of which is
connected to the telephone network, and the first and second outputs are connected according
to the first input of the block 2 of the dispatcher and the first input of the block 3 of the next
police department, the second input of which is connected to the telephone network . At the
same time, the output of block 3 of the next police department is connected to the second input
of the block 2 of the dispatcher, the third input of which (compatible with the output) is con-
nected to the tablet 4 of the mobile patrol uniform, which is equipped with a satellite GPS posi-
tioning system 8, and on which the first channel is built transmission of video current 6 from
the personal video recorder of the patrol 5 to the tablet 4 and the second channel of the video
current 7 from the tablet 4 to the dispatcher unit 2.
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In addition, the system further includes a block 9 receiving the coordinates (addresses)
of the event (task), the input of which is connected to the output of block 2 of the manager, and
the output of block 9 receiving associated with the second input of the comparison module 10,
the first input of which is connected to the output of the system 8 satellite GPS positioning.
The output of the comparison module 10 is connected to the input of the logic circuit OR 11,
the second input of which is connected to the output of the tablet 4, and the third to the second
output of the block 2 of the dispatcher, although the output of the logic circuit OR 11 is con-
nected to the input of the block 12 of the signal opening channels 6 and 7 transmitting video
currents, the output of which arrives at the first input of the tablet 4, the second input of which
is connected to the output of block 13. Generation of the closing signal of the channels of video
currents the input of which is associated with the third output of block 2 of the dispatcher.

The system is implemented as follows. Police notices of crimes and events, or a call for
assistance made by telephone 102, are received and processed by operator 102 (block 1). As a
result, an electronic message card is generated, which immediately goes to Unit 2 of the dis-
patcher, the next patrol police mobile control unit, who assigns a free mobile patrol crew to
respond to the message. At the same time, the electronic card of the message is sent to the
regular (block 3) regional police department, to whose territory the appeal is registered, which
is registered in the magazine "Uniform accounting of crimes and offenses" of the regional de-
partment. It should be noted that a message from citizens can be received directly on the phone
of the next part of the regional department (block 3). In this case, it is logged in the district
department log and forwarded to the Operations Manager (Unit 2) for response.

Dedicated by the dispatcher 2 to the mobile patrol groups (autopatrol) is forwarded to
the tablet 4 task and block 9 receiving the coordinates of the event. The groups begins to com-
plete the task. The location of the groups is constantly monitored by the GPS satellite position-
ing system 8 and the corresponding signal is sent to the first input of the comparison module
10. Upon arrival of the groups to the location specified in the reported citizens in the tablet 4,
the arrival time is fixed, and the signals at both inputs of the comparison module 10 coincide
with it. the output is formed by a signal that arrives at the first input of the logic circuit OR 11
and then to the input of the block 12 of the forming signal of the opening of the transmission
channels of video currents. The output of block 12 generates a signal that arrives at the first
input of the tablet 4 and automatically activates the channels of transmission of video currents
6 and 7 respectively between the personal video recorder 5 patrol and the tablet 4 and between
the tablet 4 and the unit 2 of the dispatcher. From now on, video information of the scene from
the lens of the patroller's personal DVR is transmitted to the monitor. Upon completion of the
task in the tablet 4 is made a corresponding mark, which is sent to the block 2 of the controller,
from the output of which through the block 13 of the formation of the signal closing channels
on the second input of the tablet 4 receives a signal to disconnect the channels 6 and 7 trans-
mission of video current.

It should be noted that in addition to the automatic inclusion of the channels of video
currents 6 and 7, the system allows the personal activation of channels 6 and 7 by the command
of the dispatcher signal from the second output of the block 2 of the dispatcher to the third in-
put of the logic circuit OR 11 and beyond, from its output, through the block 12 generating a
signal of the opening of the channels of transmission of video currents, at the first input of the
tablet 4. By command of the patrol — the signal from the output of the tablet 4 the second input
of the circuit OR 11 and further, from its output, through the block 12 of the formation of the
signal of the opening of the channels of video currents, a first input tablet 4.

In our view, it is interesting to see a solution to the police groups control system that
takes into account the quality of service made by the provider. We define A — components of
the scheme related to the local network of the Ministry of Internal Affairs (Fig. 1, blocks 1, 2,
3) and B — components of the scheme related to the mobile groups of the patrol service (Fig. 1,
blocks 4, 5, 6, 7 ). Then blocks between A and B are made using a cellular service provided by
one of the country's mobile carriers (Kyivstar, Vodafone, PeopleNet). With this data feed, pa-
trol teams receive tasks and send performance reports. It is also known that coverage of mobile
operators in cities and beyond is not homogeneous and depends on the terrain, location of the
operator's base stations and a number of other factors. Therefore, sometimes there is a situation
where the patrol staff gets into the unstable reception area and loses contact with the dispatch-
er. As a result, the groups cannot receive new tasks, send performance reports, and transmit
video from the scene.
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Fig. 3. Possible mobile patrol groups movement to the scene

To solve this problem, we suggest installing a cellular multiplexer on the patrol car that
allows you to connect to multiple mobile carriers, depending on the signal quality. This will
ensure the stability of the data channel regardless of the quality of the coverage area of the mo-
bile operator. The schematic diagram of a control system with a multiplexer and a block for
determining the quality of information transmission is given below:

Y

infopmation transfer

9

Fig. 4. Mobile patrolling groups control system with switching providers

The control system includes a multiplexer 8, the information outputs of which (A, B, C)
are connected to the input of the controller 2, and the inputs 1 and 2 of the multiplexer 8 are
connected to the tablet 4 and the personal video recorder 5, respectively, video channels 6 and
7, and the output of the block determine the quality of transmission information 9 is connected
to the control input R of the multiplexer 8.

Conclusion. An advantage of the proposed video patrolling system for mobile patrol
services is the ability to automatically include video transmission channels from the scene or
crime to the dispatcher, since sometimes patrols have to immediately intervene to eliminate the
circumstances of the offenses. An important aspect of the system's operation is the ability, at
any time, to activate the channels of transmission of video currents directly by the command of
the dispatcher or patrol, which increases the reliability of the functioning of a certain operation
of the system.
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The structural solutions of the patrol police groups control systems described in this ar-
ticle have been elaborated at the University within the framework of the training course "In-
formation technical platform of professional role-playing game "Line 102" by cadets, master
students, police officers in the framework of training and internship.

Refereences

1. Inctpykuis “Ilpo opraHizanito JisUIbHOCTI Y4epProBUX YaCTHH OPraHiB i MiJPO3/iIiB BHYTPINIHIX
crpaB YKpaiHH, HAalpaBJIEHOT HA 3aXUCT IHTEPECiB CyCHUIbCTBA i A€PXKABY Bijl IPOTUIIPABHUX IOCATAaHb”.
Haxa3z MBC Vkpaiau Ne181 Big 28.04.20009.

2. Cucrema ympaBliHHA HapsgaMu MOOINBHOI maTpynapHOI ciyx6u / Bumus B. b,
I'myxoBeps B. A., 3omotonoma O. B., PmwxkoB E. B. // [larent Ykpainu Ha kopucHy Mozaens Ne 118449.
VYkpaina. bron. Nel$5, 10.08.2017.

3. Bumns B. B., ®omenko A. €. Cucrema ynpasiiHHs HapsiiaMud MOOUIBHOT MaTPyIbHOT CITy)XOu
// Tlatent Ykpainu Ha kopucHy Mojeinb Ne 125582, VkpaiHa.

Received to editorial office 02.12.2019

1. Instruktsiya “Pro orhanizatsiyu diyal'nosti cherhovykh chastyn orhaniv i pidrozdiliv vnutrish-
nikh sprav Ukrayiny, napravlenoyi na zakhyst interesiv suspil’stva i derzhavy vid protypravnykh posya-
han” [“On the organization of the activity of the regular parts of the bodies and divisions of the Interior
of Ukraine, aimed at protecting the interests of society and the state from unlawful encroachments”].
Nakaz MVS Ukrayiny Nel181 vid 28.04.2009. [in Ukr.]

2. Systema upravlinnya naryadamy mobil'noyi patrul'noyi sluzhby [The system of management of
mobile patrol service groups] / Vyshnya V. B., Hlukhoverya V. A., Zolotonosha O. V., Ryzhkov E. V. //
Patent Ukrayiny na korysnu model’ Ne 118449. Ukrayina. Byul. Ne15, 10.08.2017. [in Ukr.]

3. Vyshnya V. B., Fomenko A. Ye. Systema upravlinnya naryadamy mobil'noyi patrul’'noyi slu-
zhby [The system of management of of mobile patrol service groups] // Patent Ukrayiny na korysnu mod-
el’ Ne 125582. Ukrayina. [in Ukr.]

SUMMARY

The peculiarities of the activity of the mobile patrol service's groups have been studied and pro-
posals for its improvement have been formulated.

The advantage of the proposed video patrolling system for mobile patrol services with video
streams is the ability to automatically include the channels of transmission of video streams from the
scene or crime to the dispatcher, because sometimes patrols have to immediately intervene in the elimina-
tion of circumstances that occurred in the offenses.
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Iper Sar. POJIb IHCTUTYTY KAIIEJAHCTBA Y IPABOOXOPOHHIM
JIAJBHOCTI CHIA. B orsioBiii cTaTTi BUCBITIEHO POJib, BiNOBIIAILHICTS, HEOOXIAHY MiATOTOBKY
Ta TepeBard BiJl HAsSBHOCTI B IMPAaBOOXOPOHHHMX OpraHax KBasi(hikOBaHOTO KarejiaHa, SKUH Mpaloe,
31e0LIbIIoro Ha JOOpOBUIBHUX 3acajax, y miaposaini nominii CIIA. V BupilieHHi [bOro NUTaHHS aBTOP
CIIPAETHCS Ha CBIM OaraTHil 10CBix poOOTH KalenaHa B IPABOOXOPOHHUX OpPraHax, a TAKOXK IHCTPYKTypa 3
MiATOTOBKM Totineiickknx. HesBaxaroun He CKIagHICTh OOTPYHTYBAaHHS LIHHOCTI IPOTpaM 3 MiArOTOBKH
KareJlaHiB Julsi IPaBOOXOPOHHMX OpraHiB, aBTOp BHCBITIIOE IepeBard, SKi INPUHOCHTH KallelaH-
NPaBOOXOPOHEb KOHKTETHOMY MiPO3/IITy MUTILi Ta rpoMaji, 3 sIKOIO BiH CIIIBIIPALIIOE.

30Kpema, 3a3HAUCHO, OCKIJIBbKM KamleldaHW IpaBooxXopoHHHMX opraHiB y CIIA abo cmyxars
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