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CYYACHI TEHAEHLUII
PO3BUTKY TAHKOBUX
NA3EPHUX AANEKOMIPIB

B cmammi po3znaHymo meHOeHUiT po3sumky
MAaHkKosux Jida3epHux oadsekomipis. [Tpedmemom
docnioxeHHA € JsasepHul  Oanekomip. Memoio
pobomu € BU3HAYeHHSA Cy4ydcHUX meHOeHUil 8
po3pobui nazepHux oanekomipia ma 000amMKosux
8UMO2, NOBA3AHUX 3 MACKYBAHHAM MAHKie 8 [4-
dianasoHi, kompi nompebytomeo 8uUpilieHHA.

llpoaHanizoeaHo icHy4i MAHKosi  Jd3epHi
0aseKkoMipu 8 Cy4acHUX cucmemax NpUyisilo8aHHa ma
BU3HAYEHO MeHOeHUii subopy ix poboyoi 008XUHU
X8W1i | OCHOBHUX nNpPuUIAOOBUX KOMNOHeHMmIe
imnynbcHUX n1asepie ma weudkodirouux ¢pomo-
nputimayis.  ObrpyHmMosaHo  NepcnekmugHicMeo
BUKOPUCMAHHA 0Xepesia J1a3epHO20 8UNPOMIHIO-
BaHHSA 3 0I00HOI0 HAKAYKOI0 Ma po60oy40K0 008XUHOI0
xeuni 1,54 Mkm. Pesynemamu pobomu MOXHa
3acmocysamu 8 2as1y3i onmoesieKmpOoHiKU, 30Kpemd,
0J19 CMBOpPeHHs siazepHuUx 0asiekomipis.

Knruoei cnosa: meHoeHyii pozsumky, npobiie-
MU Jia3epHuUx 0asiekomipis, cucmemu npuyiio8aHHs
Matkis, 008XXUHA X8UJII.

BCTYII

3amaya aBroMaTtu3allii HaBeJeHHS 030pOEHHS HaJ3BH-
YaifHO Ba)KJIMBa JUIs BIHCHKOBOI TEXHIKH, aKe B1JOMO, IO
«TOH, XTO 3pOOMB MEPIIUN BIYYHHHA MOCTPLJ, — TON mepe-
Miry. J{7s mpuitiroBaHHS HE0OX1THO TOYHO 3HATH BiJICTAaHb
IO IIiJT1, 1110 1 BUPINTYIOTh Ja3epHi IMITYJIbCHI JaIEeKOMipH.

[Tepii mpoTOTUITH TAHKOBUX JAJIEKOMIPiB 3’ IBUITUCS II1€
B cepeanHi 50-X pokiB Munyaoro ctomiTts [1]. Lle# nanpsi-
MOK IMPOIOBKYIOTh aKTHBHO PO3BHUBABaTH B yCiX IMPOBIJ-
HUX KpaiHax cBiTy. Y Bigkputux myomikarisx [2] y CILIA B
1978 porii MakCHMalTbHO MOXKJIMBA BUMIpIOBaHA JIa3epHUM
JIaJIeKOMipOM BiJICTaHb CTAHOBHWIIA IIIOHANMEHIIIE 5 KM 3 TI0-
xu0kofo + 10 M, a foro poGoda TOBKHHA XBHJII CTAHOBHIIA
1,06 mxm. Ha Toif gac i B pagsTHCHhKUX pO3pOOKaxX BUKOPHUC-
TOBYBAJIUCH TBEPJOTLIbHI JIa3epH Ha OCHOBI HEOAWMOBOTO
CKJIa, SIKi PAITiol0Th Ha MoBkuHI XxBuii 1,06 MkM. B Yipaini
Ha ChOTOJIHI TIepeBaXkHa OiTBIIICTh CHCTEM TPHITITIOBAHHS
0a3yeTbest Ha po3poOKax THX "aciB. 3a 61Uk Hixk 40 pOKiB
CIIOCTEPEXKEHD 32 POOOTOI0 TaKWX JAIEKOMIpiB MOXHA BU-
3HAUWTH HACTYIHI HefoMiku [3]: HeBHCOKA HANIWHICTD, SKa
B OCHOBHOMY TIOB’sI3aHa 3 HEBHCOKOIO HAIMHICTIO JIaMII
pPOPKAPIOBAHHS B CUCTEMi HaKadyBaHHS aKTUBHOTO eJie-
MEHTY, BEJIUKi rabapuTH i HeOe3MeuHiCTh BUIPOMIHIOBAHHS
i€l JOBXUHHU XBWJI JJIs CITYaTKH OKa. ToMy TIOIIYK alib-
TepHATUB B I1ili cepi MOB’sI3aHUH 3 IEPEXOJIOM IO CHCTEM
3 iHIUMH pOOOYUMU JOBKUHAMH XBHJIb, HA OCHOBI 1HIIIMX
Ja3epiB i, BIIMOBIAHO A0 OTO, (OTONPHIMAYIB.

Mertoro poOOTH € BH3HAUEHHsS CYYaCHUX TEHICHIIN
B po3po0Ili J1a3epHUX NaJeKOMipiB Ta JOJATKOBUX BHUMOT,
OB ’S3aHMUX 3 MAacKyBaHHSIM TaHKiB B [Y-miama3oHi, KoTpi
MoTpeOyIOTh BUPIIIEHHS.

OCOBJINBOCTI POBOTH JIASEPHUX

JAJIEKOMIPIB B TAHKOBUX CUCTEMAX

PoGounmM cepemoBuiieM Al TAaHKOBHUX TAIEKOMIpiB €
3eMHa arMoc(epa 3 BHCOTOI0, HE 3HAYHO OUIBIIOI0 PIBHS
Mops. BpaxoByioun HEOOXiTHICTh TOYHO BHUMIPIOBAaTH Be-
JUKI BiCTaHi, CepeloBUINE MOBHHHO OyTH MaKCHMAJIbHO
TIPO30PHUM Ha poOOoUil JOBKWHI XBWIIi, TOOTO MpaIioBaTH B
TaK 3BaHUX «BiKHaX Mpo30pocTi». ONTHYHUHN CHEKTp Mpo-
MyCKaHHs 3eMHOI arMoc(epy HaBeeHo Ha puc. 1.

SIk BU/IHO, «BIKHA MPO30POCTi» HasBHI B ONMXHIN Ta
cepenHiii indpavepsoniii (I1) obnacTsx, a Takox armocde-
pa mpo3opa B IIMPOKOMY Aiana3oHi JanbHbol 1Y obmacri.
OkpiM razis, B arMoc¢epi NpUCYTHI TBEP/Ii YACTUHKH, OCO-
0nMBO 1€ BIUTMBAE Ha BiICTaHb BUMIPIOBaHHS Ha I0JI1 0010,
Jie MOXYTh OyTH 3Ha4Ha 3aJuMIIeHICTh Ta rui. [lepexin 10
OITBIIMX JOBKMH XBHJIb 3MEHIIY€E BIUTUB TaKUX YaCTHHOK,
110 KOPUCHO JUIsl 301IBIIEHHST MAaKCUMAaJIbHOT BUMipIOBAaHOT
BifcraHi.

[HomM BaknuBuM akTopoM BHOOPY poOOYOI TOBXKH-
HU XBHJI Y «BIKHaX MPO30POCTi» € MOXKIUBICTH CTBOPEHHS
JOKEpeJia TIOTYXKHOTO JIa3ePHOTO BHIIPOMIHIOBaHHS. Takox
Juisl poOOTH JTaJIEKOMipa Ba)KJIMBa BHCOKA UyTJIMBICTH (ho-
TONpHiiMaua MpH HEOOXimHIM mBHIKomii. B iMIynbcHUX
Jla3epHUX JajeKkoMipax IOCTiifHa 4acy OJHOTO iMITyJIb-
cy cknazae Big 5 no 50 He, BiAMOBIAHO MIBUAKOAIS (OTO-
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Puc. 1. Ontuunuii criekTp nporyckaHHs 3eMHOi atMochepu [4]

npuiiMaya HOBMHHA OyTH IOCTaTHBOIO IS CIPUHMaHHS Ha-
CTITBKH KOPOTKUX iMITyITbCiB. TOUHICTS BU3HAYCHHS Bi/ICTa-
Hi IO TiJi 3aJIeKUTH BiJl IIBHAKOCTI, 3 KOO (pOTOTIpHIMaY
peectpye niepenHiit ppoHT imiysey [5]. LBuakomito, ska
33I10BOJIbHSIE TAKMM BUMOTaM, a TAKOXK BHCOKY HaJIilHICTH
Ta JIOCTYIHICTH MafOTh (POTOMIONH 3 p-i-n CTPYKTYpoIo [6].

AHAJII3 ICHYIOUUX JJABEPHUX

JAJIEKOMIPIB

Po3misitHeMO OCHOBHI TaHKH apMiit 3 pi3HHX KpaiH CBi-
Ty. Jleomapny 2A6M 3HaxomuThCS Ha 030POEHHI HE JIHIIE
Himeuunan, a Takoxx mocraBisietsest go CIIA, Ascrpii,
Typeuunnn. Moro npuiin HaBifHHKa Mae nasepHuii nane-
xoMmip CE628, po3pobnenwmii kommaniero Zeiss Optronik [7],
mazep — iTpiii-adroMiHi€BHI TpaHaT, aKTUBOBAaHUH i0HAMHU
reogumy (Nd: YAQG). Lle TBepmoTinbHUI 1a3ep, KA mpa-
o€ Ha JOBXKHI XBWIi A =1,06 MKM, 3 TalbHICTIO BUMIipIO-
Bauusg 0,2 — 9,9 kM Ta moxu6koro <20 M Ha MaKCHMMaJbHIH
BijicTaHl. AJle Taka JOBXHMHA XBHWJI HE € OE3MEYHOI0 IS
CITKIBKH OKa [8].

OcHoBHUI1 amepukaHchkuii Tank M1A2 SEP AGpamc
obmagHyeThest mazepHnM nanekoMipom Hughes LR, sxwii
Takox 3a ocHoBy Mae Nd: YAG mnazep. [Ipote moxepHizoBa-
HUH Taknil 1anekoMip BKItouae B cebe PamaHiBChKMIA pe3o-
HATOp, IO 3MIHIOE TOBKUHY XBIIi 10 1,54 MKkM, Oe3meuny
s oka [9]. HampHicTh BUMipioBaHHA ckiiagae 0,2 — 7,9 km,
3 moxubkoro +10 M. [Ipo akTyanpHICTH 3amadi PO3POOKHU
TAaHKOBOTO JajJeKoMipa 3 OE3MEeYHOI0 IS OKa JOBXHHOIO
XBHJII MOYKHA 3pOOHTH BHCHOBOK 3 TryOmikariii [10] B 2019 porti
(enepanpHOTO TpanTy Bix Department of the Army Materiel
Command Contracting Command Detroit Arsenal.

Hamexomipn ocHOBHHX TaHKIB BemmkoOpuranii Yen-
nenmxep 2, Kuraro ZTZ-99A2, ITisnennoi Kopei K2, Smo-
Hii Tum 10 Ta Pocii T-90A Takox 6a3yrorscs Ha Nd: YAG
nasepax.

HeoOxignicTe mepexony Ha Oe3meyHi A JIOICHKOTO
OKa ToBKUHH XBuii 1,54 MM Ta 10,6 MKM po3TiIsgaii mme B

poborax [2, 11, 12]. st mazepHux ganekoMipis 3 A = 10,6 MkM
mikepenom BunpominoBanas € CO,, IPOTE BOHH MAaroTh
3HAYHO MEHIIHH KOe(IIiEHT BIGOUTTS BT IiJTi, X04a 1 MEHII
YYTINBI 10 KIIMaTHIHAX YMOB [13].

Po3pobeno psin mpuiaaiB Ha TOBKUHI XBHII 1,54 MKM,
SIKi 3 YCIIXOM MOXYTh 3aMiHUTH JAJICKOMipH Ha JIOBXHHI
xBuii 1,06 MKM TIpu MoOJlepHi3allii TAHKOBHX MiAPO3ILTIB
HATO, a came:

* 7azepHi qanexomipu Hensoldt i3 cy4acHOrO ONTHKOIO
CarlZeiss[14];

* yHIBepcaJbHa CHCTEMa YIIPABIIiHHS MPHUIIJIOM Ta BOT-
Hem SAAB [15];

* Ja3epHi JareKoMipH ISl MOOUTEHUX Ta CTalliOHAPHIX
cucreM Jenoptic [16].

Kpim Toro, 10 HEmomikiB MPHUIAAiB 3 TOBKHHOIO XBH-
mi 1,06 MKM cITiz BiTHECTH Te, IO TaKe BHIIPOMIHIOBAHHS
PCECTPYETHCS 3BUYAHUMH TMPUIAIaMU HIYHOTO OaveHHs
HaBITh MXOTH, MO JEMAacKye BIifiCBKOBY TEXHIKY. A st
1,54 Mmxm HeoOXiHI BKe CIIelianbHi KaMepH IS OKHBO-
ro iH(ppadepBoHOTO miama3ony, sk SWIR Bixg Sensors inc.
[17] Ta iHIMX TEMIOBI3IHHUX CHCTEM.

AHai3 poOOTH BiHCPKOBUX NMPHUILTEHAX KOMIUIEKCIB Bi-
TYM3HAHOI OpoHeTaHKOBOi TexHikw, Hanpukianm, TTIJI-K1,
1K13 [18], B sixkoMy 30ymKeHHS JIa3epPHOTO BHUIIPOMIiHIO-
BaHHS B aKTHBHOMY CTPW)KHI 3 HEOIUMOBOTO CKJIa BimOy-
BAETHCS 3aBISKU JIAMIIOBOMY «HAKa4yBaHHIO», J03BOJIHB
BHSIBUTH HACTYITHI HEOOMIKH, SKi CIBIAIAIOTH 3 paHiIIe
HABEICHNMH: BEJHKi TabapuTH, BUCOKE €HEPrOCIOXHBaH-
H$1, HEAOCTATHS HAAIWHICTh Yepe3 MeperopsHHs JaMIl «Ha-
KauyyBaHHS», JI0 TOTO K JOBKHWHA XBHJII BUIPOMIHIOBaHHS
1,06 MxM € HeOe3neuHOT0 IS JTIOACHKOTO oKa [ 19]. Tennen-
Iisl PO3BUTKY TAaKWX MPHJIA/IB OB’ 3aHA 3 YCYHEHHSIM IIHX
HEJIOJIIKiB 3aBISKH CTBOPEHHIO HOBHX JIa3€PHUX MaTepiaiiB
Ta Ja3epiB Ha iX OCHOBI Ha MOBXHHY OE3MEYHOI U OKa
XBUII 1,54 MKM 3 TiOMHIM «HaKadyBaHHIMY, IO Ja€ 3MO-
TY CYTT€BO IiIBUIIATH HAJiIHICTh, 3SMEHIIIUTH Ta0apuTH Ta
€HEeproCIoXuBaHHA [6, 3].
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CydvacHi cucTeMH NpPHULUTIOBAaHHS OpPOHETaHKOBOI TeX-
HIKM TepeadadaroTh BHCOKOHAMIMHI Ja3epHi AajeKOMIpH,
AKi TIPaorOTh B iH(PaYepBOHOMY Jiama3oHi BHIIPOMiHIO-
BaHHJ 1 320€31euyIoTh Ha BifcTaHi 9,9 kM moxuoky +10 m.
Iloganbmnii pO3BUTOK LIMX CUCTEM CIPSIMOBAaHUWA Ha PO3-
POOKY BHCOKOHAIIIHHUX, Malora0apuUTHHX Jla3epiB 3 MiOf-
HUM HaKadyyBaHHSM Ta BUCOKOUYTIMBHX 1 HalilHHX (OTO-
MIpUAMaIbHUX PUCTPOIB.

It Ykpaiau 0COOIHBO BaKIMBa po3po0Ka p-i-n Goto-
MpUMaYiB BIACHOTO BUPOOHUIITBA [3] Ha TOBKUHY XBUII
1,54 mkwm, sKi He moctynanucs 0 mapamerpamu 3apyOixk-
HUM aHaymoraM. OCHOBHHM MarepiajoM [Uis Takux (oTo-
MpUMaviB € HaIiBIPOBIIHUKOBHUH TepMaHiil. [liqBummeHHs
YyTJIMBOCTI HaIiBIPOBIJHUKOBOTO (oTONpHiiMada 0coOIu-
BO HEOOXIZIHO y BIMCBHKOBIM TEXHII, JJIsi KOTPOI MOCTIHHO
YAOCKOHATIOIOTHCS CUCTEMH MAacKyBaHHS, B TOMY YHCII B
IY-niamazowi. Lli 3acobu 3axucTy nependavaroTh MOTTHHAH-
Hs abo poscitoBanHs [Y-BUIIpOMiHIOBaHHS a00 CIIOTBOPEH-
Hi popmu 00’exty [20]. UyTnuBicTh p-i-n GoTonpuitmadin
MoOXe OyTH Mi/IBUIIICHA 3aB/ASKN 3MEHIICHHIO BIACHUX IIy-
MiB, BUTOKIB IOBEPXHEBUX PEECTPYIOUUX CTPYMIB, 3aCTOCY-
BaHHIO IPOCBITIIOIOUNX IIOKPHUTTIB Ta CHEIialbHIX By3bKO-
30HHUX (IIBTPIB IS JeTajgeld BChOIO ONTHYHOTO TPAKTY
¢doronpuiiManbHUX TpUCTpoiB. OJHIE 3 NEPCHEeKTUB
PO3BUTKY AaJEKOMETPii € BUKOPUCTAHHS OJHOYACHO JIBOX
JIOBXWH XBHJIb B [U-miana3oHi Ta BUKOPUCTAHHS IITyYHOTO
IHTEJEKTY JJIs1 0OpOOKH pe3ynbTaTiB 1 BUSBIEHHS 3aMacKo-
BaHOTO 00’€kTy [21].

B pobotax [22 — 24] mocmimKyBaachk CTIHKICTh QOTO-
MIPUIMaIbHOTO  HPUCTPOIO  JIA3€PHOTO  JaJleKoMipa 3
A,=1,54 MxM, T0Oy/I0BaHOTO HA OCHOBI F€pPMaHi€BOTO JIABUH-
HorO (otoxmiony (JIDI), 10 «OCIHITUTIOI0Y0T0» IMITYIECHOTO
TOTYKHOTO JIa3€pHOTO BHNPOMiHIOBaHHA 3 A,=1,064 Mkm
i 1,=4 Hc. BcTaHoBJIEHO, 10 IPaHMYHE 3HAYEHHS IOTYX-
HOCTI «OCJIIUTIOIOUOT0» JIa36PHOTO BUIIPOMIHIOBAHHS JUIA
Ge JI®]] cranoButs ~ 1-10% Br/cm?, toxi sik y JIDJI, Buro-
TOBIIEHUX Ha ocHOBi A B, (Hanpuknan InGaAs), e 3Ha4eH-
HSl Maibke Ha JIBa MOPSAKMA MEHINE, 110 OfHO3HA4YHO CBIJ-
YHUTH PO TIEpeBary BUKOPHCTaHHS repMaHieBUX (hoTonpuii-
MayiB y BIHCHKOBHMX IMIYJIbCHHUX JIA3€pHHUX JaJICKOMipax.
Kpim Toro, B [24] nokazano, o Ge JI®/] 3 6116111 IITHOOKHIM
3alITaHHSAM p-N MEPEeXOAy BiJ OIPOMIHIOBAHOI IOBEPXHI
(~ 6 MKM) IIpOSIBIISIIOTH B pa3y OBy CTIHKICTh, HIX 3 TJIH-
OMHOIO 3aJIATaHHs ~ 2 MKM, 1110 IOSICHIOETHECS 0COOIUBICTIO
TeHepalii Ja3epHO-IHIyKOBaHUX Ne(EeKTiB B aKTHBHIN 00-
nacti Ge JI®/JI. Jloriuno momyctutH, mo B Ge p-i-n goTo-
niofax OymyTh CHOCTEPIraTUCh 3aKOHOMIPHOCTI 3MiHH TEM-
HOBOTO CTPYMY 1 IIyMY IPH iX «OCTIIJICHHI» IMITyTbCHUM
JNa3epHUM BHIPOMIHIOBaHHAM 3 A =1,064 MKM, aHanmori4mi
3aKOHOMIPHOCTSIM, BCTAHOBJIGHUM Y poboTax [22 — 24].

OTxe, MEePCHEKTUBHUMH € NaJeKOMiph 3 IOBXKHHOIO
xBuyi A= 1,54 MKM, OCKUIBKH BOHH OiJTbIT Oe3MedHi st
oka Jronunu [25] B mopiBHsHI 3 1,06 Mxwm. J[7s mi€i TOBKU-
HU XBWJII MOXKJIMBE CTBOPEHHS MOTY)XHHX JIa3epiB 3 HaKay-
KOI0 CBITJIONiONaMH, IMIO 3a0e3leuye KOMITAKTHICTH Ta BU-
COKy HajiiHicTh. JlomijbHE 3acTOCYBaHHS B SKOCTI (oTo-
npuiitMaya Ge p-i-n gpoTonpuiimada, pozpobiieHoro B [ncTu-
TyTi (i3uKH HamiBIPOBiMHUKIB iM. B.€. JlamkaproBa HAH
VYKpaiHy, npane3gaTHICTh SKOro B CKJIadi IMITYJIECHOTO

JIa3epHOTO AAJEKOMIpy AOCIHiIKEeHO B poboTi [26]. OnHieto
3 mepeBar Takoro (hoTompuiiMada € HasiBHICTh BXIJHOIO
KPEeMHi€BOTO (inbTpa, SKAH HE JHUIIE 3MEHIIYE 3aCBITKY
CTOPOHHIMH JKEpesiaMu, a i T03BOJIAE 3HAYHO MiABUIIUTH
CTIMKICTB 710 CHEIiaTbHUX MEPEIIKO/I.

BUCHOBKH

TeHneHwis pO3BUTKY Ja3epHUX JTAJIEKOMIPiB TIOB’si3aHa
31 CTBOpEHHSIM HOBHX JIa3€PHUX MarepialliB Ha JOBXKHHY
Oe3meuyHol st oka XBUIL 1,54 MKM 3 JIOMHUM «HaKady-
BaHHSAMY, 110 CYTTEBO IiABUIILY€E HAAIHHICTh, 3MEHILIYE Ta-
0apuTH Ta CHEPrOCIOKUBAHHA. J[JIs IIMX CHCTEM B SIKOCTI
(hoTonpuiiMaya pEKOMEH/Iy€ThCS 3aCTOCYBAHHS BUCOKOTYT-
muBoro Ge p-i-n GpoTomiony.

Just BupilieHHsT TPOOJIEMH CTBOPEHHS IEPCHEKTUB-
HUX CHCTEM TIPHUIUIIOBAHHA Ha OCHOBI ()OTOIIPHAMAIBEHUX
p-i-n CTPYKTYp, L0 BHUSBIATUMYTH 3aMacKOBaHI 00’ €KTH,
PEKOMEHIyEMO BUKOPHCTOBYBAaTH OIHOYACHO JIBi IOBXKUHH
xBWwIb B [Y-miama3oni. JomisHIM € BUKOPHCTAHHS IITYY-
HOTO IHTEJEKTY Il 0OPOOKH PEe3yNbTaTiB B TAKUX CHCTE-
Max 1 BUSIBIICHHS 3aMaCKOBAHOT'O 00’ €KTY.
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Fedorenko A., Ryzhyh V., Maslov V.

THE DEVELOPMENT TRENDS OF TANK LASER
RANGEFINDERS

The article considers the development trends of tank
laser rangefinders. The subject of research is a laser
rangefinder. The purpose of this work is to identify current
trends in the development of laser rangefinders and
additional requirements, related to the masking of tanks in
the IR range, the requirements that need to be addressed.

The existing tank laser rangefinders in modern aiming
systems are analyzed and the tendencies of choosing their
working wavelength and the main instrument components
of pulsed lasers and high-speed photodetectors are
determined. The prospects of using a laser radiation source
with diode pumping and a working wavelength of 1.54 um
are substantiated. For this wavelength, it is possible to
create powerful lasers with LED pumping, which provides
compactness and high reliability. It is advisable to use as
a photodetector Ge p-i-n photodetector developed in the
Institute of Semiconductor Physics by V.Ye. Lashkaryov
of NAS of Ukraine, the efficiency of which, as part of a
pulsed laser rangefinder was studied in the work. One of
the advantages of such a photodetector is the presence of an
input silicon filter, which not only reduces the illumination
by external sources, but also allows to significantly increase
the resistance to special interference. Due to the widespread
tendency to mask tanks in the infrared (thermal) range,
laser aiming and rangefinder systems have additional
requirements that need to be addressed as soon as possible.
One way to do this is to use two wavebands and artificial
intelligence to analyze the image.

The trend in the development of laser rangefinders is
associated with the creation of new laser materials at an
eye-safe wavelength of 1.54 um with diode «pumpingy,
which significantly increases reliability, reduces size and
power consumption. For these systems, the use of a highly
sensitive germanium p-i-n photodiode is recommended as a
photodetector.

To solve the problem of creating promising aiming
systems based on photodetective p-i-n structures that
will detect masked objects, we recommend using two
wavelengths in the infrared range at the same time. It is
advisable to use artificial intelligence to process the results
in such systems and detect the masked object.
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The results can be applied in the field of optics and
electronics, in particular, to create laser rangefinders.

Key words: development tendencies, problems of laser
rangefinders, tank aiming systems, wavelength.
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