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потоков разнородного трафика по традиционному обнопутевому способу передачи пакетов
разнородного трафика.Для этой цели была разработана программа,  имитирующая процесс передачи
потоков по однопутевому способу передачи потоков разно-родного трафика. Результаты, полученные
на основе двух алгоритмов, можно интерпретировать сле-дующим образом  (рис.2): когда нагрузка на
сеть относительно низкая  (ρ ≈  0,3),  в обоих вариантах значение целевой функции имеет почти
одинаковый результат  (2,  85 и 2,98),  но при увеличении нагрузки результаты начинают отличатся  –
при ρ ≈ 0,6, результаты составили 4,01 и 8,05, а при ρ ≈ 0,9 время задержки в предлагаемом варианте
уменьшается почти в 3 раза (5,89 и 15,45).

Таким образом,  на уровне инфраструктуры программно-конфигурируемой сети целесообразно
направлять потоки пакетов разнородного трафика от источника к месту назначения на основе
предложенного метода многопотоковой маршрутизации,  поскольку при этом для передачи пакетов
требуется относительно мало времени.

KH.KH.NOSIROV¹, M.M.ARABBOEV¹, SH.A.BEGMATOV¹

MODERN SEARCH AND RESCUE ROBOTS

1Tashkent  university  of  information  technologies  named  after  Muhammad  Al-Xorazmiy,  Tashkent,
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A  rescue  robot  is  a  robot  that  has  been  designed  for  the  purpose  of  rescuing  people  [1,2].  Common
situations that employ rescue robots are mining accidents, urban disasters, hostage situations, and explosions.
The benefits  of  rescue robots  to  these operations  include reduced personnel  requirements,  reduced fatigue,
and access to otherwise unreachable areas.

Rescue  robots  in  development  are  being  made  with  abilities  such  as  searching,  reconnaissance  and
mapping,  removing  or  shoring  up  rubble,  delivery  of  supplies,  medical  treatment,  and  evacuation  of
casualties.  Even  with  all  these  ideas  coming  about  there  are  still  some  technical  challenges  that  remain.
Robin Murphy, a professor of computer science and engineering, says that “Real disasters are infrequent, and
every  one  is  different.  The  robots  never  get  used  exactly  the  way  you  think  they  will,  and  they  keep
uncovering new bottlenecks and problems. So it’s an emerging technology” [3].

Types of disaster robots: - water rescue robots; - urban search and rescue robots; - earthquake and fire
robots; - aerial rescue robots.

WATER RESCUE ROBOTS (HYRDONALIX)
How  it's  using  rescue  robots:  Hyrodnalix’s  Emergency  Integrated  Lifesaving  Lanyard  (EMILY)  is  a

four-foot,  25-pound remote-controlled robot  that  acts  as  a  hybrid flotation buoy-lifeboat.  Although its  first
version dates back to 2010, the robot was relatively little known until 2016, when it reportedly helped rescue
hundreds  of  asylum seekers  off  the  coast  of  Greece during the  European migrant  crisis.  According to  PRI,
EMILY aided more than 240 refugees in its first 10 days of deployment alone.

URBAN SEARCH AND RESCUE ROBOTS (BOSTON DYNAMICS)
One  of  the  world’s  most  famous  robots,  humanitarian  or  otherwise,  Boston  Dynamics’  Atlas  took  its

first steps as part of the semi-legendary DARPA Robotics Challenge. The competition encouraged engineers
to  build  robotic  machines  that  could  help  emergency-management  crews  tackle  natural  and  man-made
catastrophes. Since then, the humanoid Atlas has grown quite a bit more agile. It can even do backflips and
parkour.

Figure 1 – Boston Dynamics robot
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EARTHQUAKE AND FIRE ROBOTS (HOWE & HOWE TECHNOLOGIES)
Howe  &  Howe  is  responsible  for  two  of  the  most  popular  firefighting  robots  in  the  field  today:  the

Thermite RS1-T3 and RS2-T2. Both are powered by 25-horsepower diesel engines, controlled remotely, run
on industrial-grade  tank treads  and can climb slopes  up to  70 degrees.  Capable  of  blasting out  up to  2500
gallons  of  water  and  foam  per  minute,  the  workhorses  are  specifically  designed  to  tackle  major  industrial
fires  like  oil  refinery  blazes,  HAZMAT  fires,  and  BLEVEs  (boiling  liquid  expanding  vapor  explosions),
among many other types.

Figure 2 – Thermite: Robotic Fire Fighter

AERIAL RESCUE ROBOTS (LOCKHEED MARTIN)
A  giant  among  defense  contractors,  Lockheed  Martin  is  known  for  developing  outsize  firepower  like

that  of  its  F-35,  the  most  expensive  fighter  jet  ever  made.  The  arms  behemoth  has  also  spent  decades
developing a fleet of autonomous unmanned systems, including submarine trackers and aerial reconnaissance
drones.

There is also the K-MAX, which LM designed to deliver supplies, humanitarian aid and fuel to hard-to-
reach locations. With a 6,000-pound cargo capacity, the aircraft is a natural to help the annual wildfire threat,
as the contractor demonstrated a few years ago. One of K-MAX’s UAV siblings, the Indago drone, is being
used in Australia to help battle blazes [4].

In conclusion, rescue robots — those that fly, swim, crawl through rubble, douse fires or otherwise help
first responders tackle trouble — have advanced tremendously over the last several decades. Rescue robots
provide  assistance  during  a  chemical,  biological,  radiological,  nuclear  or  explosive  event,  and  help  with
search and rescue operations,  risk assessment  and insurance claims response.  This  technology can even be
used to help detect and extinguish wildfires and high-rise building fire response.
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Wireless Body Sensor Network (WBSN)
A Wireless Body Sensor Network (WBSN), also referred to as a body area network (WBAN) or a body

sensor  network  (BSN)  or  a  medical  body  area  network  (MBAN),  is  a  wireless  network  of  wearable
computing  devices  [1].  BAN  devices  may  be  embedded  inside  the  body  as  implants,  may  be  surface-
mounted on the body in a fixed position, or may be accompanied devices that humans can carry in different
positions,  such  as  in  clothes  pockets,  by  hand,  or  in  various  bags  [2].  While  there  is  a  trend  towards  the


