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2003-2020 -

research by Tybykova and
Nevskaya, yearly expeditions,
a website (90 inscriptions):
www.altay.uni-frankfurt.de;

a catalogue (2012)


http://www.altay.uni-frankfurt.de/

Expeditions of 2017-2020

e Since 2017 — 3D documentation
* (Megagrant of the RF Government
* PIAV. Dybo)

Participants:

Irina Nevskaya

Larisa Tybykova

Mixail Vavulin

Students of the Frankfurt and Gorno-Altajsk State University
and others

Financing:

The project , Linguisic and ethnocultural diversity of the Southern Siberia in synchrona and diachrony”
headed by Anna Dybo



Photogrammetry

Areas:

Onguday, Kosh-Agach, Ust-Kan and Chemal Regions of the Republic Altai
Inscriptions:

Stone surfaces with runes: 0,02- 1 m?

Number of signs: up to several dozen runes

Width of the lines: 0,1 — 1,0mm

Depth: under 0,1 mm

Fixation of details with the size bigger than 0,05mm

Software:

Agisoft Photoscan Pro for 3D models of the inscriptions

QGIS Desktop was used for orthophoto and map of heights
Meshlab, CloudCompare was used for working with 3D models
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3D Models on Sketchfab

Cepnto 1 -
https://sketchfab.com/models/e3a7ffa8el2b4e5e92da2bd7f873279c
Cepnto 2 -
https://sketchfab.com/models/1483b805201e47209015592010bf584b
Cepnto 3 -
https://sketchfab.com/models/9937b2f36fc14f90bee94906255314ca
Cepnto 4 -
https://sketchfab.com/models/88825bb4dd204b4b8cel276a5c2e2a83
Crenna Capgax-Ynap -
https://sketchfab.com/models/eb6bcc9ce5934f69aeb9f7934e6c2b7b



https://sketchfab.com/models/e3a7ffa8e12b4e5e92da2bd7f873279c
https://sketchfab.com/models/1483b805201e47209015592010bf584b
https://sketchfab.com/models/9937b2f36fc14f90bee94906255314ca
https://sketchfab.com/models/88825bb4dd204b4b8ce1276a5c2e2a83
https://sketchfab.com/models/eb6bcc9ce5934f69aeb9f7934e6c2b7b

Nikon D700 - Agisoft Photoscan processing

Macro lens Sigma 105 mm - 21 inscriptions were documented
Tripod and Handheld photography - 17 inscriptions were successfully processed
Inexact distance - 0.05 - 0.02 mm resolution of 3D data

Inexact parallel offset (about 30 %0) - but...



Quality control
(using a portable 3D scanner)

Results:
- Good accuracy of reconstructed 3D model in XY plane
- Deviation of reconstructed 3D model about 60-70 % on the Z axis

- Height of the reconstructed model is just 30% of the real one

A special method of photographing was developed:
3 sets of photographs
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Documentation equipment:

- Nikon D700

- 50 mm Nikkor lens

- 42 mm macro rings

- Macro flash

- Tripod (1 cm vertical
marking)

- Slider (1 cm horizontal
marking)




Quality control equipment:

- Artec Spider 3D scanner

- Creaform GoScan 50 3D
scanner

- 6 mm Creaform positioning
targets

. - Laptop

= - Mobile battery




Agisoft Photoscan Software:

- Calibration camera for set 1 photos (macro)

- Alignment all sets photos with High accuracy

- Conduct control quality of global deviation (compare to Creaform GoScan 50 data) — this
process also referenced 3D data to the local coordinate system

- Disable 2 and 3 sets photos

- Cut area to 10 cm squares (chunks)

- Build dense point cloud with ultra high quality for each chunk (about 500 million points to
each chunk)

- Build digital elevation model (DEM) for each chunk

- Build orthophoto for each chunk

- Export Point Cloud, DEM and Orthophoto from each chunk



Photogrammetry 3D model
(point cloud)
Resolution 0.008 mm

Artec Spider 3D model
Resolution 0.1 mm

Creaform GoScan 50 3D model
Resolution 0.5 mm



Case study: Karban 4

 Haanucb KapbaH 1 (A 50) U3 ABYyX CTPOK, KOTOPbIE MOXKHO CYUTATb OTAENbHbIMMU
Hagnucamm, boina obHapy*KeHa MaTtoukuHbim E. 1. B8 1988 roay B cpegHem
TeyeHnn KaTyHu Ha nesBom bepery HanpoTus cena Kytoc. B aTom e roay, HO
No3»e, 3Ty e HaANMUCb BTOPUYHO Hal/In U ony6/IMKOBa/IN Kak BHOBb
HanaeHHyto apxeosiorn B. H. EanH n B. U. CoeHos (1990). MpoTeKatowas 3aech
peyka KapbaH obpa3yet He6ONbLYIO A0/INHY, B YCTbE KOTOPOM U PACMNOJIOKEHDbI
CKa/bl ¢ NneTporiMdamu; pyHHMYecKkasa Haanmcb pacrnooXKeHa Ha
OPVEHTMPOBAHHOM Ha 3anaf CKa/lbHOMW MIOCKOCTH, ABAAIOLLENCA K TOMY Ke
H6oKoBOM cTeHKOM Hebobloro rpoTta. Ckasbl Ha neBom bepery peykn KapbaH
C/IOXKEHbl U3 MATKOTO IMMHUCTOrO CBETN0-3€/1eHOr0 C/AaHUa, yaobHoro ans

rpaBMUpPOBAHMUS.

* Hamu oHa nccnegosanacb TpagmMunoHHbimm metogamu 8 2006 n 8 2012 rr., Koraa
Hamu 1 Bblna OTKPbITa HaaANUCb KapbaH 4 n3 4 CTPOK, HapAay C ewwé O,£I,HOM N10X0
COXpaHMBLUENCA CTPOKOW Ha NPOTMBOMO/IOKHOM CTOPOHE Melllepku, KOTOPYHo
TaKXe MOXXHO CYMTaTb OTAENbHOW HaaNMCbto. EEé TpexmepHaa AOKYMEHTaumA
bbina caenaHa B 2019 .
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Reading Nevskaya and Tybykova
(2021, lecture at Frankfurt symposium)

Transliteration
23Ib2?r2yly22d?1:t2z12/g/C A
2?22 t2d?mr?(?) zy? /12 g?: b2 k* n® m
r’nc¢b?t?d?’m
t2 1 r? n?

Transcription

1)t(@)sev ... (e)r(a)y y(e)di: t(d)z(in A .../ t(d)z ica

2) ... b(Dr(Hd(i)m ... y(e)g : b(6)k(ii)n m(1)?/ b(6)k(ii)n(ii))m!
3) (@)r (a)nc(i) b()t(1)d(1)m

4) (@)pr(i)n

Translation

1) xaMeHHBIN oM Ep Al JOCTHUT OH : TOPOIHCH / TOPOIIKCH
BOBHYTDB!

2) ... s Hamucal. YCThe (PEKH), XOPOIIO MPEerpaauch!

3) My>KUYHHA-OXOTHUK, Sl HAITKCAaJl.

4) Tenrpun.



Pe3ynbTatbl TDEXMEPHOW AOKYyMeHTaumm (2019).
dunsnyeckme napameTpbl HaNUCK

* [loBepXHOCTb - 56 X 25 cm
* BCcA OHa NOKpbLITA NMUHUAMUN U WUTPUXaMU

* MHoOro4yncieHHble NOBEePXHOCTHbIE WTPpuxu (meHee 0.05 mm
rnybunHom)

e KapTa BbICOT AaeT BO3MOXHOCTb onpeaenntb Hanbonee rnybokue
nvHunn, oo 0.4 mm rnyébunHon (0.15 - 0.2 mm B cpeagHem) - a

* naolmmtonwmHon (B cpegHem 0.4 - 0.5 mm) - 6

* bbi10 BbiaeneHo 6onbwoe Konndectso AnMHMM ot 0.05 o 0.15 mm
rnybuHoun, Kotopble Mmorin BbiTb YaCcTblO HAAMUCK



a — HelaBHME NOBEPXHOCTHbIE LUTPUXU
6 — HepaBHUE ryOOKME WTPUXU




B HMXHEWN YacTn HagNUCKU MOXKHO Bbl10 A4OCTAaTOYHO HAaLEXHO BblAENNTb 3HAKN PYH.

OHU dopMMPYIOT 3 IMHMM 3HAKOB, 3 CM BbICOTOM KarxkaanA. JIMHUKM HagnucK 3aecb

JIerKO ONO3HATb, TaK KaK PYHbl PACMNONOXKEHbI Ha JIMHUM MUCbMA U UMEIOT

oAWHaKoBYH rMybuHy (oHn 0,1 — 0,15 mm rnybruHon, apyrue nMHNUM MmeHee rybokune -

0,05-0,1 mm).

BepxHaa AMHMA U 1nHKA cnpaBa 6biM MeHee ABHbIMN.

Cnepytowan npoueaypa BblaeneHnA 3HaKOB HaaNMcK bblna NpMMeEHeHa:

1. bBblnn UcKNoYEHbI BCE NIMHNU, KOTOPbIE HE BNMUCbLIBAKOTCA B IMHUN NUCbMA.

2. Bce 3HaKu, KOTOpble BNUCbIBAIOTCA B IMHMUIO MUCbMa M HE BbIXOAAT 3a ee npeaenbl
bonee, em Ha 2 cm, BblnM CKONMMPOBAHbI OTAE/bHO.

3. Cpeawn 3TOM rpynnbl 3HAKOB Mbl BbIAE/NAN PYHUYECKME 3HAKM.



a — HeaBHME NOBEPXHOCTHbIE LUTPUXU
6 — HepaBHMeE NyOOKMNE LITPUXK
B — ApeBHMe ryboKkue nnHum

r— 1MHUU Haanncum
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b? 2(?) g2(?) 12(?) g?(?) K'(?) y' A :/s?(?) b?> n? t2(?) d? m
U/k?z12g2b? k> n?m

r’(?) r’n ¢ b’ t2d’ m

t2b%/1 r?> n?

OH yOw1 (ZOCI.: JOCTUT) MHOTO (IOCIL.: OOraTo) IMKMX
JKMBOTHBIX. Topormmrecs!

Ckamma ¢ HagovcsMm! sl mpososrmmacwin. // A
BO3pajioBasICsd. DTO JIyUIINV IeHb PCeHM I MeHs!

(bymy4n) oXOTHMKOM, 5 Harmvical.
Teurpun // C borom /Hebowm.
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Thank youl!
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