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Abstract. The quantum-chemical modeling of structures of new dyes - diethyl 2,2'- ([1,1'-
biphenyl]-4,4'-diylbis(azanediil)diacetate (M13) and sodium 2-hydroxy-5-((2-methoxy-
4((4-sulfophenyl)diazenil)phenyl)diazenil)benzoate (M12) absorbing in the near-UV and
visible regions of the spectrum in the ab initio HF 6-31G followed by their synthesis was
investigated. Electronic absorption spectra (in a solution of dimethylformamide (DMF))
containing one absorption band with a maximum at 448 nm - M12 and 297 nm - M13
were calculated. There is a high degree of correspondence between the calculated and
experimental data (> 95%). Wideband polarizer films based on polyvinyl alcohol,
disazodyes and synthesized compounds polarizing in a wide spectral range (280-685 nm)
were developed. Their spectral and polarization characteristics were studied. Polarization
effect in the said spectral range is 90-99 % was found.

Keywords: wideband dichroic polarizer, polyvinyl alcohol, disazodyes, degree of
polarization, quantum-chemical modeling.
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N3YYEHUE NEPEKPECTHBIX IIOMEX
ITACCUBHBIX CTEPEOCKOIIMYECKHX 3D OYKOB
HA OCHOBE AXPOMATHYECKUX HUPKYJIAPHBIX ITOJIAAPU3ATOPOB
NXHM HAH BEJIAPYCHU

B.C. be3pyyenko, AH.A. MypaBckuii, AJ.A. MypaBckui,
H.A. UBanoBa, B.E. AradexoB

Hnemumym xumuu nogvix mamepuanoé HAH benapycu,
220141, Munck, yn. @. Cropunul, 36,

AHHOWZ(IMM}L HOCTpOCHI/IC 00BEMHOTO I/I306pa)K€HI/I$I AOCTUTACTCA HPHU HCIIOJIB30BAHUHU
CricnuaJIbHBIX YCTpOﬁCTB - 3D OYKOB, KOTOPLIC pas3acyIAT I/I306pa)KCHI/I€ 9KpaHa Ha JBa
KaHaja — cy6—1<a;[pa IJIA JICBOT'O U IIPAaBOIo rjasa. B HUACAJIbHOM ClIy4dac 3D ouku 103BO-
JIAOT MpPaBbIM I'JIa30M BOCHIPUHHUMATDL TOJIBKO OAWH cy6—1<az[p 3D I/I306pa)KCHI/I$I, JICBBIM —
I[perfI. O,ZlHaKO PpCaJIbHBIC yc’I‘pOfICTBa HC TO3BOJIAOT U30JIMPOBATh KaHAJIbI, OITyCKas
YTCUKY SAPKOCTHU MCKAY KaHaJlaMU, TaK HA3bIBACMBIC ICPCKPCCTHBIC TTIOMCXU. HepereCT-
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HBIE TTIOMEXH SIBIISIIOTCSI OJTHON M3 HanOoJiee Ba)KHBIX XapaKTEpUCTUK B ONpPEJCIICHAN Ka-
yectBa Bocnpustus 3D uzobpaxkenus. Crocod MX U3MEPEHHUs OCHOBBIBACTCS BBIBOJIE U
perucTpanuu KOMOWHAINU OEINbIX, YEPHBIX M CEPBIX TOJIOC TECTOBBIX M300paKEHUH IS
JIEBOTO W MMPABOTO Tfa3a. B crarbe OyayT mpeacTaBieHbl pe3ydbTaThl paboT M0 U3rOTOB-
JICHUIO aXpOMAaTHYECKHUX TUICHOYHBIX YE€TBEPTh BOJHOBBIX (Pa30BBIX pETapACpOB W ILHp-
KYJISIPHBIX TIOJISIPU3aTOPOB Ha MX OCHOBE, a TaK e NMPHUBEAEHBI Pe3yJbTaThl U3MEPEHUH
MEPEKPECTHHIX MOMEX MacCUBHBIX HUPKYIApHBIX 3D oukoB nmpousBoactea UXHM HAH
benapycu.

Kniouesvie cnosa: mepekpecTHble MOMEXH, axpoMaTHdecKas 4eTBEpTHBOJIHOBAs ILIa-
CTHHKA, HUPKYJSPHBIN MOJISIpU3aTop, crepeockonuueckoe 3D u3obpaxkenue, 3D Tene-
BH30pHI, IBETOBHIE KOOPIUHATHI.

BonbIIMHCTBO peanu3yeMbIX Ha PBIHKE XUAKOKPHUCTAJUIMYECKUX TEIEBHU30POB 3TO HO-
Beliue sHeprocoeperatomue Moaeau. s koMmpopTHOro mpocMoTpa CTEpeOCKONMMYECKOrO
3D u3o0paxkeHus: HEOOXOAMMO YBEJIWYHMBATH SIPKOCTh MOACBETKH, U3-32 TOro 4To 3D ouku
nponyckatoT MeHee 50% cBeta. B cBs3u ¢ yem, B 3D pexume TeneBU30pbl MOTPEOIIAIOT MHO-
IO PHEPIUu, U HKPAaHbl YACTUYHO TEPSIOT MOTPEOUTENIbCKHE KAauyeCTBa, TaK KaK NEpecTaroT
OBITh SHEPTOCOEPETAIOIINMH.

Paspab6orannsie B UXHM HAH benapycu 3D ouku Ha OCHOBE aXpOMaTHUECKOTO IIUPKY-
JSIPHOTO TIOJISIPU3AaTOpa COOCTBEHHOM Pa3pabOTKU OTIMYAIOTCS MOBBIIIEHHBIM CBETONPOITYC-
KaHueM. UTo Mo3BOJISET YMEHBIINUTD SIPKOCTh MOACBETKH MIPU COXPAHEHUH KOM(POPTHOIO pe-
’KMMa IPOCMOTpa, a ClIeA0BAaTENbHO CHU3UTH dHepronorpednenue 3D skpana. Paspaboran-
uele B UXHM HAH benapycu 3D ouku Ha OCHOBE HUPKYJIIPHOTO MOJSAPU3ATOPA MO3BOJISIOT
MOBBICUTD SIPKOCTb Ha0JI0JJaeMON KapTUHKHU, IPUYEM 10 YPOBHIO MEPEKPECTHBIX MOMEX HE
YCTYMaIOT 3apyOeKHbIM OuKam npousBojactsa LG.

B cratbe [1] pa3paboTan axpomaTudeckuil HUPKYJISPHBIA MOISPU3AaTOP, HA OCHOBE KOM-
IIO3UTHOM CUCTEMBI aXpPOMATHYECKOW YETBEPTHBOJIHOBOM IUIACTUHKU U JIMHEWHOIO IMOJISIPOU-
na. IlonspuzaTop MCMONB30BaH JUIsi M3rOTOBIEHUA MOJspu3auuoHHbIX 3D oukoB MXHM
HAH benapycu. [{ns onpenenenus kadectBa 3D 04KOB U3MEPEHO CBETOMPOIYCKAHUE OKYJIsI-
POB IIPABO- U JIEBO- LIMPKYJISAPHO-NOISPU30BAHHOTO CBETA U LIBETOBBIE KOOPAMHATHI, ONPEAC-
JIeHbl YPOBHHU NEPEKPECTHBIX MoMeX npu Habmonenun 3D nzobpaxenus. MccnenoBanue Bbl-
II0JIHEHO B cpaBHEHUH ¢ 3D oukamu npousBozactsa LG.

s onpenenenus kayectBa 3D OUKOB MO KPUTEPHIO IPKOCTU U UCKAKEHMSI I[BETOB IPO-
MYCKAIOLIEr0 U CKPELIEHHOTO COCTOSHUS OBbIIIM M3MEPEHbI COOTBETCTBYIOIINE CIIEKTPHI IPO-
nyckanus (Puc. 1). Ilo moixy4eHHBIM CHEKTpaM MOXHO OLIEHUTh CBETOIPOIYCKaHUE IIUPKY-
JSIPHBIX TOJSPU3aTOPOB HccaenyeMbix map oukoB. Kpusas ICHNM Glasses paral onucsiBaet
IIPOITyCKAaHUE CBETA NMAapol LUPKYJISIPHBIX MOISPU3ATOPOB OJTHOTO 3HAKA — CBETIIOE COCTOSIHUE
uccinenyembix 3D oukoB, u HaxoauTcs Ha 5% Beiiie, ueM kpuBas LG Glasses paral, onucsl-
Barorias ceerioe cocrossHue 3D oukoB LG. Kpuas ICHNM Glasses cross onmucheIBaeT mpo-
IIyCKaHUE CBETA Mapod LUPKYJSAPHBIX MOJSPU3ATOPOB PA3IMUHOIO 3HAKa — CKPELICHHOE CO-
crosinue 3D ouxoB MXHM, nexut Ha 2% BbIlIe (3a cYeT CHMHEro cBeTa), yeM kpuBas LG
Glasses cross. Ilo pe3ynpraraM m3MepeHHsI CBETOIPOIYCKAHUSI CBETIOE COCTOSHHE IHPKY-
JIAPHOTO TOJISIpU3aTopa OTEYECTBEHHOTO Mpou3BoACTBA Jyulie 3D oukoB LG He MeHee yeM
Ha 5%, a TeMHoe coctosinue xyxe 3D oukoB LG He Oonee ueM Ha 2% (IIpH UCMOJIB30BAHUN
0osiee KaueCTBEHHOT'O MOJSIPOUJA NPU U3TOTOBJICHUH IMPKYJIAPHBIX MOJISIPU3ATOPOB 3HAYE-
HUE MOXET OBITh YITYUIIICHO).
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COOTBeTCTBYIOI]_[I/Ie LOBETHBIC KOOPAMHATHEI CBETJIOI0O M TEMHOI'O COCTOSAHHUA PA3IMYHBIX
3D oukoB npeaAcCTaBJICHbl HA PUCYHKC 2. MoxHO OOCHUTHb YAAJICHHOCTb TOYCK TCMHOI'O U
CBETJIOI0 COCTOSHUS OT TOuyku D65 — CTaHgapTa oenoro 1IBeTa B IIBETOBOI AuarpaMme
CIE1931.
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Puc. 2. [IBeToBBIE KOOPJIUHATHI TEMHOT'O M CBETJIIOr0 COCTOSIHUA 3D 0uKOB
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BTtopoii kputepuii, onpeaensronuii kKauecTBo oToopakeHuss 3D uHbOpMaIy — BEITHYN-
HbI MEPEKPECTHBIX NoMeX. MeTon ompeneneHus NePeKPECTHBIX MOMEX MO YPOBHSAM CEpPOro
onucaH B cratbe [1]. [IpennoxkeHHbI METOJ OCHOBaH Ha PErvMCTpalM SIPKOCTEN ypOBHEH
ceporo 3D nskpana, HaOMIOIaeMOTr0 Yepe3 MPaBbIA/JIEBBIA KaHal cTepeockonuyeckoro 3D
n3o0paxeHus. [ 4yero Ha HSKpaH BBIBOJSATCS IMOMAPHO YEPEAYIOLIUECS YepecCTPOUHbIE
n300paxeHus ypoBHeil ceporo: 0, 32, 64, 96, 128, 160, 192, 224, 255, rne 0 u 255 — uepHbIit
1 OembIii I[BET, COOTBETCTBEHHO. OmpeneseTcs: [uarpaMmMa BeIMYUH SIPKOCTH MPOXOISAIIETO
cBeTa OT 3KpaHa uepe3 3D ouku k grokcmeTpy. OTKIOHEHUS SIPKOCTE 0TOOpakaeMoro ypoB-
HS CEpOTO OT ONTHUMAIBHOM BEIHMYMHBI ITPU HaOmoaeHuu 3D n3obpakenus ¢ ouxkamu MXHM
u LG npencraBieHsl HAa pUCYHKE 3.

Hab6monaemoe nzobpaxenne Habnronaemoe nzobpaxeHne
GO Gl G2 G3 G4 G5 G6 G7 G8 GO Gl G2 G3 G4 G5 G6 G7 G8
GO| 0 6 | 11| 9 |37 |45 |43 | 31|29 GO| O 0 3 6 | 34 |40 | 43 | 29 | 28
Gl | 1 0 [ -4 |13 |35|42]30 |28 |27 Gl|-5| 0 |-14| 13 |32]|38 |27 |26 24

G2 | 3 (14| 0 [10 |30 ]25|25]|26 |23 G2 | -3 |7 0 9 |29 |23 25|25 22

G3| 8 |-3|4]0 6 |20 22|22 18 G3| 1 41 -810 6 | 19 |21 |21 ] 18

G4 |11 | 5 2 |13 0 (15]17 |18 | 14 G4 | 3 1 | -1 (13| 0 | 14|17 16| 15

G50 19 (13|16 4 (-12]| 0 [ 13| 14 | 11 G5 | 8 8 | 14| 2 (-16] 0 | 13 | 13 | 11

G6 |23 (28|14 | 7 |-11]|-11| O 4 8 G6 |10 (23|12 | 5 |-12|-11] O 3 7

HeHnabntogaemoe n3obpaxeHue
HeHnabniogaemoe nsobpaxeHne

G7[37(39|20|14|-6]|-6]| 4 0 3 G723 (32|17 |11 |-7]|-7T]| 4 0 3

G8| 47 |48 (27 |18 | 0 | 2| -2 | 4 0 G832 (38|24 |15 |-1]|-2]-2]|4 0

a) 0)
Puc. 3. JluckpeTHas 11BeTOBast quarpaMMa NepeKpecTHhIX TOMEX
JUTSL ICBSITH YPOBHEH ceporo 8-OMTHOH IIBETOBOM ajpecariiu
[0, 32, 64, 96,128, 160, 196, 224, 255] nns 3D ouxos
a) UXHM, Benapyce u 6) LG, Kopes

IIpn comocTaBiaeHMM NOJYYEHHBIX IHWAarpaMM BEJIMYUH OTKJIOHEHHS OT ONTHUMAJIbHBIX
3HAUEHUI NEPEKPECTHBIX IOMEX, OTMETUM, YTO OTJIMYUSA HE3HAYUTEIbHBL. UTO CBHUIETEIND-
CTBYeT 00 3KBHBAJECHTHOM BU3yann3anuu ypoBHe ceporo ¢ 3D oukamu UXHM u AG-F200
LG, Kopes.

3aknrwuenue. Ilpu npounx paBHBIX XapakTepucTUKax pazpadoranHsie B UXHM 3D ouku
007a1at0T OOJIBLIMM CBETOIIPOITYCKAaHUEM, IEMOHCTPUPYS HE MeHee 5% yBeIMuEeHUE CBETO-
IPOIyCKaHUsl BO BCEM CIEKTPaJIbHOM Jauara3oHe. B Bungy dero crepeockonuueckoe 3D m300-
pakeHue, HaboJaeMoe 4Yepe3 Takhe OYKH, Oojiee sipKoe NpPHU OJAMHAKOBBIX YCTaHOBKAx
ycTpoiicTBa oToOpaxeHus (3D teneBu3opa), UTO MO3BOJSET YMEHBUIUTh SPKOCTh U CHU3UTh
sHEpromnoTpediieHne moaAcBeTky B 3D pexxume.
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STUDY OF CROSSTALK PASSIVE STEREOSCOPIC 3D GLASSES BASED
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Abstract. Building a three-dimensional image is achieved by using special devices — 3D
glasses, which split the screen image into two channels — sub-frames for the left and the
right eye. Ideally, 3D glasses allow the right eye to perceive only one sub-frame 3D im-
ages, the left — the other. However, real devices do not achieve complete isolation of the
channels, allowing brightness leakage between the channels, so-called crosstalk. Cross-
talk is one of the most important features in determining the quality of 3D images percep-
tion. Its measurement method is based on the on screen output and registration of the test
images — a combination of white, black and gray stripes — for the left and right eyes. This
paper presents the results of works on fabrication of achromatic quarter-wave phase re-
tarders and circular polarizers based on them, as well as the results of cross-talk meas-
urements of passive circular 3D glasses developed at IChNM NAS Belarus.

Keywords: crosstalk, achromatic quarter-wave plate, circular polarizer, stereoscopic 3D
image, 3D TVs, color coordinates.
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Annomayus. MeTo oM MONAPU3AUOHHON Tonorpaduu, B )KUJAKOKPUCTAIUIMICCKAX KOM-
no3utax CHOPMHUPOBAHBI MONSAPH3ALUOHHBIE TOJOrpadHUECKhe PENIETKH, HaIMOJICKY-
JSIPHOU CTPYKTYPOI KOTOPBIX MOXKHO yNpaBisATh. VccrnemoBaHO BIMSIHUAE a3UMYTaTIbHOTO
yriia TIOoJSpU3auy MPOOHOTO MydYKa Ha JUQPPaKIHOHHYIO 3(()EKTUBHOCTh TaKUX pemié-
TOK, a TaKKe Pa3NUYUe B MOJISIPH3ANUOHHBIX COCTOSIHUSAX TU(PArupoBaBIIero W HE JU-




