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ANALYSIS OF TECHNICAL OPPORTUNITIES OF AGRICULTURAL UAV 
TO IMPROVE THE QUALITY OF PLANTS DURING VEGETATION CYCLE 

 
Mitrashchuk V.V. 

Krasnoyarsk State Agrarian University, Krasnoyarsk, Russia 
 
Abstract: This article presents an analysis of the technical characteristics of an agricultural 

unmanned aerial vehicle (UAV) on the example of its use in the process of vegetation of plants. These 
results form an idea of the technical possibilities of using electric UAVs in technological processes of 
agriculture in order to automate production and improve the quality and quantity of agricultural products. 

Keywords: secure exchange, information, data transmission, unmanned aerial vehicle, encryption, 
transceiver, security protocol. 

 
JZg__� >��� �@� ijh\_^_g� jZkq_l� oZjZdl_jbklbd� k_evkdhohayckl\_ggh]h�;IE:� gZ� h[hjm^h\Zgbb��

dhlhjh_ _klv� \� ^hklmighc� ijh^Z`_�� JZkq_l� ijh\h^beky� ^ey� /L32� Zddmfmeylhjh\� �:D;��� dhlhju_�
h[uqgh� bkihevamxlky� ijb� jZajZ[hld_� we_dljbq_kdbo� ;IE:� g_[hevrh]h� jZaf_jZ�� <� ^Zgghc� jZ[hl_�
jZkkfhlj_g� [he__� rbjhdbc� jy^� Zddmfmeylhjh\� b� ijh\_^_g� bo� kjZ\gbl_evguc� ZgZeba� cLiPO. 
J_amevlZlu�^Zggh]h�bkke_^h\Zgby�ij_^klZ\e_gu�\�lZ[ebp_��� 

 

LZ[ebpZ�4 ± OZjZdl_jbklbdb�kjZ\gbl_evgh]h�ZgZebaZ�:D;�^ey�;IE: 

Dhgljhee_j�ESC ijbgbfZ_l�gZ�\oh^_�hl����<�^h������<��>\b]Zl_eb�ihlj_[eyxl�����<l��ijb������:��
�����<���ih^gbfZxl������]j��>�@ 

 
Ihlj_[ey_fZyfhsghk

lv 
����<l ����<l ����<l ����<l ����<l �����<l 

 
Ijh^he`bl_evghklvih

e_lZ 
���fbg 

��qZk����
fbg 

��qZk����
fbg 

��qZk 
���fbg 

��qZkZ 
���fbg 

��qZkZ�
���fbg 

LiPO [3], 
�����<� 

�����]j�<l� 

<_kZddmfmeylhjZ��]j 1466 3031 3526 4160 5235 - 

<_kihe_aghcgZ]jmadb��
]j 

4162 2598 2102 1468 394 - 

Lhdhhl^ZqZ��: K\ur_����: 

Li-ion [2], 
�����<� 
�����]j�<l 

<_kZddmfmeylhjZ��]j 1133 2343 2726 3216 4047 4899 

<_kihe_aghcgZ]jmadb��
]j 

4495 3285 2902 2412 1581 729 

Lhdhhl^ZqZ K\ur_����: 

LiFePO4 [1], 
�����<� 
�����]j�<l�
�jbk���� 

<_kZddmfmeylhjZ��]j 2027 4191 4877 - - - 

<_kihe_aghcgZ]jmadb��
]j 

3601 1437 751 - - - 

Lhdhhl^ZqZ K\ur_����: 
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>Zggu_� lZ[ebpu� �� ihdZau\Zxl�� qlh� lhd� hl^Zqb� Li-ion Zddmfmeylhjh\� ^hklZlhqgh� ^ey� bo�
bkihevah\Zgby�\�;IE:��Hgb�gZ^_`g__��^he]h\_qg__��klZ[bevg__�b�[he__�ijhklu�\�wdkiemZlZpbb��q_f�
LiPO�� Ihwlhfm�� ijb� jZajZ[hld_� ;IE:� ij_^ihql_gb_� klhbl� hl^Zlv� Li-ion ZddmfmeylhjZf�� LiFePO4 
^hklZlhqgh�ly`_eu_��gh�fh]ml�[ulv�bkihevah\Zgu�\�l_o�kemqZyo��]^_�lj_[m_lky�_s_�[hevrZy��q_f�m�Li-
ion��gZ^_`ghklv��^he]h\_qghklv��klZ[bevghklv�b�mklhcqb\hklv�d�gbadbf�l_fi_jZlmjZf�[_a�ijh]j_\Z��GZ�
jbkmgd_���ij_^klZ\e_gu�hibku\Z_fu_�Zddmfmeylhju��GZ�jbkmgd_�ihdZaZg�\_k�LiFePO4. 

 

 

Jbkmghd2 ± :ddmfmeylhju: Li-ion (20 Ah, 5V), LiPO (2.2 Ah, 22.2V),  

LiFePO4 (3.6Ah, 12.8V������]j�� 

 <�oh^_�jZ[hlu�[ueb�jZkkfhlj_gu�l_ogbq_kdb_�\hafh`ghklb�k_evkdhohayckl\_ggh]h�;IE:�gZ�
ijbf_j_� _]h� bkihevah\Zgby� \� oh^_� \ujZsb\Zgby� jZkl_gbc� ^ey� mf_gvr_gby� ihl_jv� mjh`Zy� b�
ih\ur_gby�_]h�dZq_kl\Z�� 

>ey�h[jZ[hldb���]_dlZjZ�ihlj_[m_lky���;IE:�b���kf_gguo�:D;�gZ����Ah ^ey�g_]h�� 
>ey�^bZ]ghklbdb�\g_rg_]h�khklhygby�jZkl_gbc�\�i_jbh^�\_]_lZpby�beb�gZebqby�\j_^bl_e_c��

iZjZablh\�fh`gh�bkihevah\Zlv�hl^_evguc�[_kibehlgbd��jbk���Z���>ey�m\_ebq_gby�ijh^he`bl_evghklb�
_]h�ihe_lZ�\hafh`gh�bkihevah\Zgb_�]_eb_\h]h�rZjZ��j_`bf�mijZ\e_gby�©>bjb`Z[evª�^ey�;IE:�� 

 

Jbkmghd�3 ± Ijbf_ju�bkihevah\Zgby�k_evkdhohayckl\_ggh]h�;IE: 
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Hij_^_e_gh�� qlh� ^ey� h[jZ[hldb� ihey� \_s_kl\hf>�@� beb� ^bZ]ghklbdb� ihq\u� fh`_l� [ulv 

bkihevah\Zg�;IE:�\�klZg^Zjlghf�j_`bf_�mijZ\e_gby��jbk���b��Ijb�kdhjhklb�ihe_lZ����df�q�����f�k��
hg�kfh`_l�jZkiueblv�\_s_kl\h�gZ^�ihe_f�\���]_dlZj�\�l_q_gbb���fbg�����k_d��GZ���d\Z^jZlguc�f_lj�
]_dlZjZ�ijb^_lky�����]jZffZ�\_s_kl\Z��>Zevr_�;IE:�[m^_l�g_h[oh^bfZ�^haZijZ\dZ�\_s_kl\hf��jbk��
2c���>ey�aZijZ\db�g_�gm`gu�gZkhku��^hklZlhqgh�ih]jmablv�;IE:�\�j_`bf_�mijZ\e_gby�©;ZlbkdZnª�b�
hg� aZihegblky� \_s_kl\hf� kZfhl_dhf�� >Ze__� ke_^m_l� ih\lhjgZy� h[jZ[hldZ� ihey�� ;_a� kf_gu�
ZddmfmeylhjZ�^Zgguc�;IE:�kfh`_l�h[jZ[hlZlv�ihe_���jZaZ��jZkiueb\�gZ���d\Z^jZlguc�f_lj�]_dlZjZ�
���� ]jZffZ� \_s_kl\Z�� Ihke_� wlh]h� ^ey� ;IE:� g_h[oh^bfh� ijhba\_klb� Z\lhfZlbq_kdmx� aZf_gm�
ZddmfmeylhjZ� gZ� aZjy^ghc� klZgpbb� �jbk� �d��� AZjy^dZ� ZddmfmeylhjZ� ��Ah lhdhf� \� ��� :� >�@� [m^_l�
ijhoh^blv�\�l_q_gb_�qZkZ��ihwlhfm�^ey�[_ahklZgh\hqghc�jZ[hlu�;IE:�g_h[oh^bfh���:D;��H[jZ[hldZ�
\_s_kl\hf�ijhbkoh^bl�ijb�ihfhsb�q_luj_o�nhjkmghd��aZdj_ie_gguo�gZ�jZkklhygbb���f_ljZ�^jm]�hl�
^jm]Z�lZd��qlh[u�\�ijhp_kk_�jZkiue_gby�^h[blvky�ihegh]h�ihdjulby�h[eZklb�jZaf_jhf���d\��f���jbk��
2b).  

LZdbf� h[jZahf�� \� oh^_� jZ[hlu� mklZgh\e_gh�� qlh� [_kibehlguc� e_lZl_evguc� ZiiZjZl� k�
ij_^klZ\e_gguf dhfie_dlhf�Zddmfmeylhjguo�[ZlZj_c��kihkh[_g�jZkiueblv�gZ^�ihe_f�jZaf_jhf�\���
]_dlZj�hdheh����d]�\_s_kl\Z�aZ�qZk�beb�����d]�aZ�^_gv��Djhf_�lh]h��ke_^m_l�hlf_lblv��qlh�\�ijhp_kk_�
jZkiue_gby� [Zd� ;IE:� ihkl_i_ggh� mf_gvrZ_l� k\hc� \_k�� Z� gZ� h[jZlghf� imlb� wlhl� [Zd� imkl�� b� wlh�
iheh`bl_evgh�kdZau\Z_lky�gZ�khojZg_gbb�aZjy^Z�:D;�m�;IE:� 

 

Ebl_jZlmjZ 

 

[1] 4pcs/lotSoshine 18650 3.2V 1800mAhLiFePO4 BatteryWithProtectedPCB + 2pcBatteryCase 

>We_dljhgguc� j_kmjk@� ��� URL: https://ru.aliexpress.com/item/4-Soshine-18650-3-2-1800-LiFePO4-PCB-

2/32845959925.html �^ZlZ�h[jZs_gby�������������� 
[2] LiitoKala Lii-HG2 18650 18650 3000mah electronic cigarette Rechargeable battery power high 
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>�@� FbljZsmd� <�� <��� F�I�� ;ZjZgh\Z� <hafh`ghklv� bkihevah\Zgby� fZeuo� we_dljbq_kdbo�
[_kibehlgbdh\� \� Z]jhijhfure_gghf� b� e_kghf� dhfie_dk_� Kb[bjb�� K[hjgbd� ,,,� <k_jhkkbckdhc�
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K?EVKDBO�L?JJBLHJBC���]��Gh\hkb[bjkd��G=:M�����������-628. 

>�@� FbljZsmd� <�� <��� F�I�� ;ZjZgh\Z� Ijbf_g_gb_� [_kibehlgh]h� e_lZl_evgh]h� ZiiZjZlZ� \�
Z]jhijhfure_gghf� dhfie_dk_� k� p_evx� Z\lhfZlbaZpbb� ijhp_kkh\� gZ� n_jf_jkdbo� ijhba\h^kl\Zo��
FZl_jbZeu� f_`^mgZjh^ghc� gZmqghc� dhgn_j_gpbb� �IJH;E?FU� KH<J?F?GGHC� :=J:JGHC�
G:MDB����]��DjZkghyjkd��D=:M�����������-110. 

>�@�Ghjfu� \g_k_gby� m^h[j_gbc� >We_dljhgguc� j_kmjk@� ��� 85/�� KWWSV���ZZZ�DVLHQGD�UX�SRVW������
�^ZlZ�h[jZs_gby�������������� 
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KJ:<GBL?EVGUC�:G:EBA�KIHKH;H<�J?=MEBJH<:GBY�G:IJY@?GBY�K?EVKDBO�
G:K?E?GGUO�IMGDLH< 

 

Hah\�>�:� 
DjZkghyjkdbc�]hkm^Zjkl\_gguc�Z]jZjguc�mgb\_jkbl_l��DjZkghyjkd��Jhkkby 

 

:gghlZpby��GZ�ijbf_j_�dhgdj_lghc�k_lb�jZkkfZljb\Zxlky�kihkh[u�ih\ur_gby�dZq_kl\Z�
we_dljhwg_j]bb� k_evkdbo� ihlj_[bl_e_c� aZ� kq_l� ijbf_g_gby� \hevlh^h[Z\hqguo�

Z\lhljZgknhjfZlhjh\�� b� mkljhckl\� ijh^hevghc� dhfi_gkZpbb�� ijh\_^_gh� fh^_ebjh\Zgb_�

bkke_^m_fhc�k_lb�\�ijh]jZff_�MATLAB��\uiheg_g�jZkq_l�l_ogbdh-wdhghfbq_kdbo�ihdZaZl_e_c�� 

Dexq_\u_�keh\Z��gZijy`_gb_��\hevlh^h[Z\hqgu_�ljZgknhjfZlhju��dhg^_gkZlhju��lhd��
dZq_kl\h� we_dljhwg_j]bb�� we_dljbq_kdZy� k_lv�� mkljhckl\h� ijh^hevghc� dhfi_gkZpbb�� imgdl�

Z\lhfZlbq_kdh]h�j_]mebjh\Zgby�gZijy`_gby� 
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