
Project name:  BR10865103 "Development and creation of scientifically proved smart
farms (herd horse breeding, beef cattle breeding) using at least 3 different digital solutions for
each digital area of implementation for the actual production tasks of agribusiness entities and
the  formation  of  the  necessary  reference  database  for  training  employees  of  farms  and
transferring digital knowledge to students"

Relevance: 
National food security occupies an important place in the life support of the country's

population since the availability of affordable food is a basic condition for human life. Food
products  are  necessary  every  day  for  every  inhabitant  of  the  planet,  and  the  level  and
environmental  safety of  food determines  the health  of the nation  and the life  expectancy of
people.

Livestock breeding sectors horse breeding and beef cattle breeding are among the priority
sectors for the Republic of Kazakhstan. At the same time, these industries in our country are
traditional with extensive technology of keeping, feeding, reproduction, etc., both in the grazing
period and in the stall period of keeping animals.

The  program has  international  significance  due  to  the  planned  wide  involvement  of
scientists  from different  countries,  the exchange of international  experience in all  production
processes of beef cattle breeding and herd horse breeding, as well as the rational management of
pasture resources. An analysis of the state of knowledge of the problem shows that scientists and
specialists of Kazakhstan in various soil and climatic regions have developed many methods
aimed at increasing the productivity of animals, but when conducting mobile animal husbandry,
studying and comparative analysis with various management systems for beef cattle breeding
and horse breeding, including foreign ones. 

In most of Kazakhstan, especially in remote pastures (mountain and steppe zones), there
is no Internet connection, which does not allow online livestock identification. The use of other
data transmission networks will make it possible to obtain data as soon as possible, which will
make it possible to make operational decisions on all production processes in the herd and beef
cattle breeding.

Presented  on  the  Kazakhstan  market,  modern  technologies  for  monitoring  the
maintenance  and  feeding  of  beef  cattle  do  not  always  correspond  to  the  description  of  the
expected results (remoteness of the economy, harsh natural and climatic conditions, etc.). In this
regard, the Program will study modern foreign technologies and create new domestic ones in the
conditions of specific farms, with recommendations on their use and the economic efficiency of
their implementation.

Goal:  Creation of integrated systems in herd horse breeding and beef cattle  breeding
based on digital solutions 

Expected results: 
Upon completion of the program:
An integrated system for collecting, processing, and analyzing data on the localization of horses
using Smart technology will be created in the conditions of existing farms in Kazakhstan (7
farms in different regions);
       The effectiveness of the functioning of tools that do not require an Internet connection will
be determined to detect the localization of horses in mountainous and steppe areas;
       The cost-effectiveness of year-round use of means for detecting the localization of horses
under various weather conditions will be determined;
       Creation of at least 3 Smart Farms in different regions of the republic using at least 3 digital
solutions  of  various  vendors  for  each  area  of  digitalization  implementation  for  the  actual
production tasks of agribusiness entities and the formation of the necessary reference database



for this for training employees of farms and peasant farms and transfer of digital knowledge to
students (for further replication in other digital farms).
      A wearable IoT device for the real-time location of horses will be developed using the
technology of energy-efficient long-range networks LoRaWAN;
      A database will be created on objects of epidemiological significance for horse breeding
farms. Electronic maps of the studied territories will be developed to visualize epidemiologically
significant objects on them.
       4 Smart farms will be created in different regions of the republic using 3 digital solutions
from various vendors for each area of  digitalization implementation for the actual production
tasks of agribusiness entities and the formation of the necessary reference database for this to
train  employees  of  farms  and peasant  farms  and transfer  digital  knowledge  to  students  (for
further replication in other digital farms) so that these digital farms provide a full cycle of using
digital  solutions  from  the  beginning  of  farming  to  the  final  results  in  the  field  of  animal
husbandry.
      An experimental platform will be developed for stress-free weighing of cattle, determined
using microwave radio identification with the functions of monitoring livestock watering and
antiparasitic treatment;
      A  scientifically  based  comparative  analysis  of  3  digital  solutions  of  domestic  and
international  developments  for monitoring  and tracking farm animals  (horses,  cattle)  will  be
carried out, with the application and implementation on an experimental digital model farm with
the possibility of training students and farmers;
      A  scientifically  based  comparative  analysis  of  3  digital  solutions  of  domestic  and
international  developments,  platforms  for  on-farm  livestock  activities  with  elements  of
telematics will be carried out, with the use and implementation on an experimental digital model
farm with the possibility of training students and farmers;
      A system will be developed for planning and monitoring the feeding of beef cattle during the
stall period;
      A  scientifically  based  comparative  analysis  of  3  digital  solutions  of  domestic  and
international developments of integration platforms will be carried out to combine all types of
digital agricultural activities in a unified solution, with the application and implementation on an
experimental digital model farm with the possibility of training students and farmers;
      An additional module will be developed for an experimental stress-free weighing platform
for monitoring feed intake (feed conversion) with software (web application) for analyzing data
from the control unit and making decisions;
       A system will be developed for the rational use of pastures using remote sensing of the
earth, a geo-portal with digital maps with visualization of bioclimatic and soil characteristics, the
botanical composition of vegetation, a load of farm animals on pastures with detailed legends;
       A  scientifically  based  comparative  analysis  of  3  digital  solutions  of  domestic  and
international developments will be carried out using several types of communication channels
and  their  compatibility  with  digital  farm  telematics  elements  (GPS  /  GLONASS  satellite
communications, LPWAN, including Lorawan, NBIoT, LTE, 3G, GPRS, GSM) and autonomous
equipment  in  the absence of communication  lines  and access  to  the Internet,  as  well  as the
absence of electricity, with the use and implementation on an experimental digital model farm
with the possibility of training students and farmers;
       A scientifically sound economic feasibility of using all digital solutions in a digital animal
model farm will be carried out, indicating the direct and indirect benefits of acquiring, using
digital solutions and the payback period;
       A database will be created and methodological tools will be developed to calculate the
economic effect of the introduction of digital solutions on labor productivity;
       2 articles will be published in the scientific edition of the Scopus database with a non-zero
factor with a quartile of at least Q3 and 5 articles in journals recommended by COXON and



RSCI,  2  recommendations,  1  monograph,  9  presentations  at  international  conferences,  4
copyright certificates and 1 Patent of the Republic of Kazakhstan.
       Young specialists will be involved, incl. at least 3 undergraduates and 4 students.
       6 seminars will be held with the involvement of at least 100 listeners, incl. farms and
stakeholders.

Achieved results for 2021. Research in 11 basic farms are laid, collection and analysis of
zootechnical, economic, veterinary, and technical data are carried out Studied: advanced digital
solutions for determining the localization of horses; integrated systems for collecting, processing,
and analyzing data  on the localization of horses using three solutions: Lives’ Talk Nomadic
Solutions, X-Pet #5, GPS shepherd. A comparative analysis of GPS trackers has been carried
out, requirements for them from operating conditions have been determined. A block diagram
has been developed, a functional description of the GPS tracker modules has been given.

Conducted: comparison of analogs of digital solutions in beef cattle breeding Gallagher
Weighing  and  EID  Systems,  GrowSafe,  Smaxtec;  comparative  analysis  of  technological
processes of systems for planning and monitoring feeding. An experimental site was selected on
an area of 70 hectares (divided into 7 contours), a scheme of automatic gates was determined. An
algorithm for  the  operation  of  the  electronics  unit  has  been  developed,  taking  into  account
spraying,  the  choice  of  communication  protocol  and  reliability,  and  the  algorithm  for  the
operation of a "smart" feeder; the architecture provides for: a cloud application, a cross-platform
mobile application, hardware modules for automating the accounting of primary data, marking
and veterinary treatment  of animals,  combines the tasks of feeding, weighing and evaluating
bulls in a single software solution that will be available to users via the Internet and on mobile
devices;  a  methodology  for  calculating  labor  productivity  has  been  developed,  taking  into
account the use of digital technologies.

The requirements for the design of the GPS tracker from the operating conditions are
determined. A block diagram of a GPS tracker has been developed. A functional description of
the modules of the developed device is given. A comparison was made of the design features of
weight  platforms  for  weighing  animals  and  "smart"  feeders  (GrowSafe,  Intergado).  The
description of the developed weighing platforms and the "smart" feeder is given. A description
of the universal block diagram of the electronic unit is given, a microcontroller (STM32F407)
and communication  modules  are  defined.  The design  of  automatic  gates  for  the  creation  of
systems of "Smart" pastures has been developed.

Achieved results for 2022.  5 types of trackers were installed in 7 basic farms of herd
horse breeding and their comparative analysis was carried out. The trackers made it possible to
assess the ethology of horses. A database of objects of epidemiological significance for horse
breeding  farms  was  created.  Developed:  prototype  software  for  visualizing  the  history  of
movements and current location of horses; prototype of wearable IoT device of own design;
prototype software for analyzing data coming from the control unit and making decisions, with
the ability to save and view data for three (3) kinds of smart devices: weighing platform, feeder,
sprayer; “smart feeder”. Bulls were evaluated by their own productivity when using 2 systems,
the installation of the Intergado system and the system of KATU own design was carried out, the
effectiveness of the use of “smart” pasture technology, an assessment of the economic effect of
the introduction of “smart” technologies. Based on the results, 10 articles have been published, 3
seminars on dissemination of knowledge have been held. 1 master's work prepared.

Achieved results for 2023. Іn 7 basic farms, trackers were installed and a comparative
analysis was carried out for horses. The analysis of the trackers showed that, depending on the
natural and climatic conditions, the lack of electricity, communications, and other infrastructure,
the use of satellite  communications  allows for real-time monitoring of horses in large areas.
However,  their  use  is  associated  with  economic  costs,  including  the  cost  of  devices  and
subscription fees. Systems based on cellular communications (GSM, GPRS, 3G, LTE, NBIoT)
have  a  limited  coverage  area,  which  may  affect  the  reliability  of  monitoring  in  remote  or
mountainous areas.



In this regard, a proprietary tracker has been developed, which requires further research,
based  on  GPS  and  Larawan.  An  important  result  of  the  study  was  the  justification  of  the
combined  approach,  which  reduces  operating  costs  and  provides  reliable  monitoring  of  the
location of horses.

For the first time, the ethology of herd horses was evaluated using trackers. The results
have been published in CQASHE journals, international conferences, and Scopus.

In the field of beef cattle breeding, research was conducted on the basis of 4 farms in
Akmola, Pavlodar and North Kazakhstan regions. A scientifically based comparative analysis of
the technical aspects of our development of the bovine stress-free weighing platform (CATI)
with the Intergado (Brazil) and Vytelly (Canada) systems has been carried out, which allow us to
determine the residual feed consumption, which makes it possible to reduce feed consumption by
up to 12%, methane emissions by 30%, and increase the value of offspring.

The advantage of the developed stress-free weighing platform is automatic treatment with
veterinary drugs, flexibility in adapting to various conditions of maintenance and placement; an
additional module designed to control feed consumption, and a hardware weighing module of the
feed mixer,  remotely without stress for animals to carry out weighing and processing, which
gives 100% veterinary well-being from blood-sucking insects.

The developed technology for "smart" pastures for remote herd control is environmentally
friendly,  since  the  load  on pastures  is  reduced  and  pasture  degradation  is  prevented.  When
evaluating  the  effectiveness  of  the  technology  of  "smart"  pastures;  the  economic  effect  has
reached up to 23.8% profitability and up to 18 months of payback.

The  acts  of  implementation  of  integrated  systems  in  horse  breeding  and  beef  cattle
breeding based on digital solutions have been obtained.
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