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AN OVERVIEW OF MODERN UNMANNED FOREST PLANTING
MACHINES FOR PLANTING SEEDLINGS WITH A CLOSED ROOT

SYSTEM
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Abstract: Forest planting machines are technical means designed to create
planting sites, feed planted plants and embed their root system in the soil. These
machines play an important role in the process of artificial reforestation, ensuring
high labor productivity and reducing specific energy consumption when carrying
out work on planting seedlings and seedlings of various species in modern
conditions, the development of structures of forest planting machines Abroad, it
demonstrates a tendency to create more efficient and versatile solutions that can be
adapted for use in different climatic zones and soil types. Examples of such
machines are the MLP-1 model with a cross-beam planting device designed for
planting conifers in deforestation, as well as the universal machine MDL-1A,
capable of working with seedlings and seedlings with an open root system in
various areas, special attention is paid to improving the operational characteristics
of forest plantations.

Keywords: unmanned vehicles, planting seedlings, autonomy, energy
efficiency.

AHHOTaIIl/Iﬂ: HCCOHOC&I{O‘IHH@ MallhHbI - 3TO TCXHHUYCCKHE CPCIACTBA,
NpCaAHa3Ha4YCHHEBIC JJIsL CO31aHuAa mocaagO4YHbIX IIJI1011aaokK, IIOAKOPMKH
BBICAKCHHBIX paCTeHI/Iﬁ 1 3a4CJIKU UX KOpHCBOfI CHUCTCMBbI B IIOYBY. OTH MalIuHEBI
ATPaOT Ba)XXHYIO pOJIb B IIPOLIECCE HCKYCCTBEHHOI'O JIECOBOCCTAHOBJICHUS,
06GCH6‘-II/IB21$I BBICOKYIO IIPOU3BOAUTCIBHOCTL Tpyda MW CHHJKaA YACJIBbHBIC
SHEpro3aTpaThl MpU NPOBEACHUU pPAOOT MO TMOCAJKE CESHIEB M CaKCHIICB
Ppa3IM4YHbIX rnopon B COBPCMCHHBIX  YCIIOBUSX, pPa3BHUTHUC KOHCTp}IKHI/Iﬁ
JIECOIIOCAA0OYHbBIX MaAIIIWH 3a py6e>1<0M ACMOHCTPUPYCT TCHACHIUIO K CO3AaHUIO
O0onee H(PGEKTUBHBIX W YHHMBEPCAJIBHBIX pEHICHUS, KOTOpPbIE MOIYT OBIThH
aJallITUPOBAHBI I UCIIOJb30BaAHUA B PA3JIMYHBIX KIIMMATHYCCKUX 30HAX W THUIIAX
noyB. [Ilpumepamm Takux MammH SBIAOTCS moaenb MLP-1 ¢ monepeunsim
mocaaO4YHbIM YCTpoﬁCTBOM, npcaHa3Had4CHHad I IIOCAAKH XBOMHBIX JACPCBLCB
npu BBIpyOKe Jieca, a Takke yHHBepcaibHas MammHa MDL-1A, cmocoOnas

paboTaTh C CaXEHIIAMU U paccajol ¢ OTKPBITOW KOPHEBOM CHCTEMOM Ha
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Pa3lIMYHbIX YYaCTKax, IIPH 3TOM oco0oe BHHUMaHUE YACIHACTCA  YIYUIICHHIO
OKCINTYAaTaAIlMOHHBIX XapPAKTCPUCTUK. XAPAKTCPHUCTHKA JICCHBIX HElCEDKI[CHPIﬁ.

KawueBble ciaoBa: OecnwiOTHBIA JI€TaTEIbHBIM ammapar, [ocaaka
pactenuii, 3Hepro’hHEKTUBHOCTh

Modern achievements in the field of unmanned technologies open up new
horizons for the development of automatic seedling planting systems. Unmanned
ground vehicles (UVs) designed for these purposes are becoming increasingly
functional, which makes it possible to significantly increase the efficiency of
reforestation and agricultural work. Let's consider the main promising areas of
development of this technology [1].

The technological development of unmanned ground vehicles for planting
seedlings with a closed root system follows several key directions, each of which is
aimed at increasing the efficiency, autonomy and versatility of these systems. Let's
consider the main aspects of development [2]:

1. Creating autonomy

Increasing the level of autonomy is one of the main trends in the development of
unmanned vehicles. Improvements in artificial intelligence (Al) algorithms and
navigation systems such as GPS and GLONASS allow machines to make more
complex decisions without human intervention. For example, it can analyze the
soil and the environment, determining the optimal location of each seedling and the
depth of its planting, which helps to increase plant survival [3].

2. Introduction of new materials

The use of new structural materials such as composites and carbon fiber is
becoming an important factor in the development of unmanned vehicles. These
materials make structures lighter, stronger, and less susceptible to external factors
such as corrosion or mechanical wear. This is especially important for machines
operating in forestry conditions [4].

3. Improvement of monitoring systems

The development of monitoring and feedback systems opens up new opportunities
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for improving the quality of operation of unmanned vehicles. Modern sensors
allow you to monitor the condition of the soil, weather conditions and the planting
process in real time. The introduction of Internet of Things (10T) technologies and
cloud solutions gives operators access to machine operation data, which allows
them to quickly adjust task performance parameters [5].
4. Integration with drones
The integration of unmanned ground vehicles with unmanned aerial vehicles
(UAVs) is a promising development area. UAVs can perform a preliminary
analysis of the territory, and ground vehicles carry out the actual planting of
seedlings. This approach has already shown its effectiveness in protecting and
maintaining the stability of forest seed plantations [6], [7].
5. Energy efficiency
Reducing energy consumption remains an important goal for developers of
unmanned vehicles. This uses highly efficient engines, batteries, and renewable
energy sources such as solar panels. This is especially important for performing
long-term technological operations in remote areas where access to power grids is
limited [8].
6. Unification of platforms
The creation of universal basic structures that can be adapted for various tasks
helps to reduce the cost of production and maintenance of equipment. Universal
platforms can be easily converted to perform landing operations [9].
Classification of types of unmanned ground landing vehicles:
1. Machines with landing heads

The most common type of machine, equipped with special planting heads
for precise positioning of seedlings in prepared wells or furrows. They automate

the boarding process, minimizing human involvement, shown in Figure 1.
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Figure 1 — Forest planting machines with electronic planting heads

2. Self-propelled machines for planting seedlings

Fully autonomous or semi-autonomous devices capable of navigating terrain
without direct operator control. These machines are often equipped with navigation
and Al systems for real-time decision-making on Figure 2 presented by car model

concepts for planting forest crops.

Figure 2 — unmanned ground vehicles for planting seedlings from the ZKS

3. Universal forest planting machines
Designs adaptable to different conditions and plant types. They can be used
for planting seedlings with a closed root system, as well as for other reforestation

tasks, shown in Figure 3.
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Figure 3 — Universal leopard planting machine.

Conclusion

The prospects for the development of technologies for unmanned ground
vehicles for landing aircraft are very extensive. The main directions include
enhanced autonomy, which allows machines to perform tasks without constant
human involvement, as well as the introduction of new materials such as
composites and light alloys, which make structures more durable and energy
efficient.

In addition, improved monitoring systems using sensors and loT
technologies help to monitor soil conditions, weather conditions, and the planting
process itself in real time. Integration with drones opens up opportunities for
preliminary exploration of the territory and optimization of ground vehicle routes.
Increasing energy efficiency through the use of modern engines and batteries helps
to increase the operating time of machines on a single charge. Finally, the
unification of platforms makes it possible to create universal solutions that can be

adapted to various tasks in forestry and agriculture.

References
1. Matrix automatic control and diagnostics of aircraft power plant control systems.
Moscow: Mashinostroenie Publ., 1989. 240 p.



116

2. Matrix on-board intelligent systems. Part 3. Ship landing systems for aircraft;
Moscow: Radiotechnika, 2008, 112 p.

3. Jesse Russell Unmanned aerial vehicle; VSD - M., 2012. - 57 p.

4. Abrosimov V. K. Group movement of intelligent aircraft in an antagonistic
environment. - Moscow: Nauka, 2013. - 507 p.

5. Automated training systems for professional training of aircraft operators.
Moscow: Mashinostroenie Publ., 1986, 240 p.

6. Andreev, A.V. Modern trends in the development of robotic technologies in
forestry / A.V. Andreev // Forest Journal. — 2023. — No. 4. — pp. 56-68.

7. Unmanned aerial vehicle "MQ-9 Reaper Predator”. — Moscow, 2020. - 866 p.

8. Vasechkin, Yu. V. Sensors of information about aircraft. — Moscow: Vysshaya
shkola Publ., 2008. 184 p.

9. Vasilin N. Ya. Unmanned aerial vehicles; Potpourri, Moscow, 2003, 272 p.

10. Vasilin N.Ya. Unmanned aerial vehicles. Fight. Intellect; - M.: Potpourri, 2003.
- 983 p.

Cnucok aureparypsl
1. MaTpuuHblii aBTOMAaTUYECKU KOHTPOJb M AUArHOCTHUKA CUCTEM YIIPABIICHUS
CUJIOBBIMHU YCTaHOBKAaMU JIETATENbHBIX anmnapaTtoB. — M.: MammHocTtpoenue, 1989.
—240 c.
2. Marpuunsie O00OpTOBbIE MHTEIUIEKTyalbHbIe cuctembl. Yacth 3. KopabenbHbie
MOCaI0YHbIC CUCTEMBI JJIs JIETaTeIbHBIX amnmnaparoB; M.: Paanorexnuka, 2008, —
112 c.
3. Hxeccu Paccen becnmoTHbii netaTenbHbli anmapat; BCJI - M., 2012. - 57 c.

4. A6pocumos B. K. I'pynnoBoe 1BHKEeHNE HHTEIUIEKTYaIbHBIX BO3AYIIHBIX CY/I0B
B aHTaroHMCTHYECKOu cpene. - M.: Hayka, 2013. - 507 c.

5. ABTOMAaTH3UMpOBaHHBbIE OOyYalollUe CHUCTEMbl Uil TpodeccruoHaIbHOM
MOATOTOBKHU OIEPATOPOB BO3IYIIHBIX CyAoB. - M.: MammHoctpoenue, 1986. —
240 c.



117

6. AngpeeB, A. B. CoBpeMEHHBbIE TEHIEHUMH pa3BUTUS POOOTU3UPOBAHHBIX
TEXHOJIOTHIA B JiecHOM xo3s1ictBe / A. B. AunpeeB // JlecHoit xypHan. — 2023. —
Ne 4. —c. 56-68.

7. bectimnotHeIi JetaTenbHbIM ammapaTt "MQ-9 Reaper Predator”. — M., 2020. -
866 c.

8. Baceukun, 1O. B. [latuuku mHpoOpManuu o JeTaTeNbHBIX ammapaTtax; - M.:
Bricmas mkoma, 2008. - 184 c.

9. Bacwun H. . BecnunotHeie nerarenshbie anmnapatsl; [Homyppu - M., 2003. -
272 c.

10. Bacunun H.S. becniunoTHbie netaTtenbHble anmaparsl. paka. MHTemnekr; -

M.: [Tonyppu, 2003. - 983 c.



