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COMPOSITION 111 49

Table 4.1.  General Distribution of Motifs in Composition 111

Humans Domestic Animals
Infant/ Sheep/ Wild
Scene  Child Male Female Other Cattle Goat Dog Animals Objects Total
Scene 1 1 — — 2 6 2 — — 1 12
Scene 2 — 1 2 — % — — — 1 11
Scene 3 — 9 —_ — 1 10 — 1 £) 30
Scene 4 4 4 3 — — 14 — — 4 29
Scene 5 1 2 1 1 15 6 — — 2 28
Total 6 16 6 3 29 32 — 1 07 110

Note: Some motifs are not numbered on the figures.

The young shepherd has an elaborate hairdo with the protruding feather-like fea-
tures we've seen elsewhere. He 1s framed within a space delineated at the top and
left by intersecting horizontal and vertical lines. The enclosed space depicts a shep-
herd playing a “pastoralist hymn” to interested sheep. The remaining image of ac-
tion set 1 consists of an oversized, human-shaped creature (178) with a tinted

beard and long, upward-pointing, rabbit-like ears. The superhuman creature, whose

Composition IlI

Augustin F. C. Holl
SAHARAN ROCK ART
2004

/

Figure 4.2.  Composition Ill: Scene 1

Figure 4.1.
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SAHARAN ROCK ART MAP
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LE SAHARA AVANT LE DESERT (au susBoréaL) ET L'EVOLUTION pu CLIMAT DEPUIS 23.000 ANS
d'aprés Henri J. Hugot, [ e Sahara avant je désert, éd. des Hespérides, Toulouse 1974

=

ol 5
Fond de carte : [https:/commans wikimedia.orgfwikidF ile Africa relief location map jpg?]
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3 0-1ky calBC
{3 1-2kycalBC
<> 2-3ky calBC
€ 34kycaBC
Q 4-5 ky calBC
@ 56k calBe
@ s-9kycaBC
—~—Rivers

- Palagodrainage

D Palaeolakes

Palaeo-alluvial
plain

3 After 4 ky calBC
(__) Before 4 kycalBC

JLLQ 2022

North African sites with earliest presence of cattle. Ky CalBC ages reported in brackets (e.g.: 5.2 = 5200CalBC). 1: Cayonii (8.2). 2: Dja’de el-Mughara (8.8-8.3). 3: Shillourokambos (8.7-8.3). 4: Me-
rimde Beni-Salame (5.4-4.9) 5: Qasr El Sagha IX/81 (5.7-5.0; 5.4-5.2). . 6: Dakhla (6.1-5.7). 7: Estpans (5.2-4.9). 8: Abu Ballas scarpland. site 95/2-1 (5.3-4.9). 9: Wadi Baht (6.4-4.9). 10: al-Barga
(6.0-5.7). 11: Kaf Taht el Ghar (5.6-5.2). 12: Ifri-n-Armas (6.0-5.8). 13: Ti-n-Einesnis (5.2-4.7. 4486-4355). 14: Wa-n-Muhjaj (5.6-5.4). 15: Adrar Bis a (5.8-4.5; 5.6-4.5). 16: Bedis (4.4-4.3;
4.3-4.0; 4.1-3.9; 4.3-4.0; 4.3-4.0; 4.3-4.0); Eyahar (4.3-4.0). 17: Murzuq 2 (4.2-3.9). 18: I-n-Relidjem (4.5-3.9). 19: Djanet (5.3-4.4). 20: Wa-n-Telokat (4.9-4.5); Taharhuri (4.3-4.0). 21: Ti-
n-Torha Nord (4.9-4.7). 22: Adrar Bus b (5.7-3.6). 23: Takene Bawat 2 (5.3-4.3). 24: Sais (4.2-3.9). 25: Badari district (4.5). 26: Kharga KS43 (4.4-4.0). 27: El-Khattara (4.2-3.8). 28: Wadi Howar
(4.8-3.5). 29: Kadada (4.3-3.7). 30: Shaheinab (4.3-4.0). Kadero (4.3-3.9). el-Kenger (4.6-4.3). Zakiab (4.6-4.3). el-Nofalab (4.6-4.0). 31. Umm Direiwa (5.2-4.7). 32: Kaf el-Barid (4.2-3.6). 33:
Geldaman Cave (3.6-2.9). 34: |-n-Arhata MK42 (3.7-3.6; 3.5-2.8). 35: Hassi el-Abiod MN10 (4.0-3.2). MN 27 (3.9-3.7). MN 35 (3.7-3.6). 36: Ti-n-Gettai (3.9-3.6). 37: Sefar (4.4-3.0). 38: Manhor
(3.9-3.3). 39: I-n-Habeter Illa (4.0-3.6). 40: Wadi Shaw (3.7). 41: Abl Tabari (3.6-3.3). 42: I-n-Kusamen (2.8-2.1). 43: Tesalit (3.3-2.6). 44: Anezrouft MN51 (3.1-2.8). 45: Tichitt site 46 el-Rhimiya
(2.6-1.9). 46: B Hzémma DN4-BKH-S5 (2.0-1.7). 47: Ba Djehaba MN24 (2.5-2.2). 48: Karkarichinkat Nord KN2 (2.6-2.4). 49: Gobero (2.9-2.6). 50: Gebel Tagerd (2.8-1.4). 51: Wadi al-Hay (1.9-
1.2). 52: Chami (2.1-1.5). 53: Khatt Lemaiteg (2.1-1.0). 54: Elb el Moueilha MN25 (2.0-1.5). 55: Kobadi (1.9-1.5; 1.8-1.4). 56: Winde Koroji | (2.2-1751; 1.8-0.8). 57: I-n-Tuduf (2.2-1.5). 58: Chin
Tafidet (2.3-0.9). 59: Kolima (1.8-1.5). 60: Bukarkurari (1.6-1.3); Gajiganna A (1.3-1.0). Gajiganna B (1.4-0.7). Gilgila (1.2-0.9). Kariari (1.5-1.3). NA 93-36 (1.5-1.2). 61: Kursakata (1.4-9.8). 62:
Eheima (1.6-1.0). 63: Danei Kawlos (1.7-1.5; 1.7-1.5). 64: Asa Koma (1.8-1.4). Wakrita (2.0-1.6). 65: Lake Besaka (2.5-1.1). 66: Althiburos (1.0-0.8). 67: Walaldé W1/1-1 (0.8-0.5). 68: Dia Shoma
Horizan I (0,8-0,5). 69: Zampia tumulus (0.9-0.4). 70: NA93/10 (0.7-0.4). 71: Zilum (0.8-0.5). Mege (0.9-0.7). 72: Daima (0.8-0.3). Ngala (0.8-0.5). 73: Godebra (1.1-0.8). 74: Laga Oda (1.2-0.5).
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Sequence of rock art styles
in the central Libyan Desert

Gilf Kebir

Jebel Uweinat

i
Ll
LY

\
)

Cattle pastoralists

%

Miniature
style style

‘Uweinat
roundhead’
style

‘Uweinat
Elongated
roundhead’
style

Evidence by superimpositions

Indications by relative weathering patterns

Outline of the Holocene cultural and climatic chronological sequences in the central Libyan Desert. © Antiquity Publications Ltd, 2017 Heiko Riemer et al.

Palaeoclimatic sequence of playa
section Wadi Bakht 82/13 (Gilf Kebir)

Depth "“C dates (on charcoal)
(cm)
3530 +/-140
3590 +- 70

<— 3590 +- 480
{mest recent hearths on
playa surfaca)

Winter rains
over the
Gilf Kebir

- 4220 +- 100 —— 4

s a— 5010 +/- 1065
H <= 4965 +/- 440

Dominating
monsconal
summer
rains

o = 5770 +/- 65

= 6030 +- 110
<= 5260 +/- 130

-— 6885 +/- 135

-— 7335 +[- 600

[ Playa mud deposits

Sandy layers
m Late Pleistocene dune

— 8500

Central Libyan Desert archaeology and occupation sequence

Central Libyan Desert
occupation history

5.3 ka depopulation
start in Saharan
core areas

Frequency histogram of 520
radiocarbon dates from
archaeological siles in the
Egyptian Sahara (22-30°N)
west of the Nile

Group calbiration by Cologne
Radocarbon Calibration &

Palsesclimate Resaardh
Package (www.calpal de)

p [rei]

Gilf
Kebir
phase

B2

“C-dated archaeological
contexts and directly
dated potsherds

Sequence of related pottery and lithic types

Pottery Lithics

ﬂiﬂﬂ'ﬁﬂﬂl

Prevailing plant fabrics

Microlithic elements:

H
}

Prevailing plant fabrics

v
5/
D

B8 Triangles, frapezes,
E 5 and segments
# ==
Microlithic elements:
“C dating: g:‘;’l?g;‘_‘ pattern Elongated triangles

Direct AMS date on plant
matter in a B2 potsherd

Herring bone motif
68% radiocarbon date range - .
from a stratified or cohesive % Dotted wavy line
ceramic-bearing context:
@ Incised wavy line

g:t:tem «— Mean Elongated
range | «— values Packed dotted zigzag ~ 02cked points
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PANORAMIC PHOTOGRAPHY FOR ROCK ART

Real size reproduction of large rock paintings

Takayuki Hanafusa

http://hanafusa.info/project/saharan-rock-art/
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IHEREN — TASSILI N'AJJER, CENTRAL SAHARA




EXHIBITED PHOTO OF IHEREN

SAHARAN ROCK ART

October 2022
Meguro Art Museum, Tokyo




EXHIBITED PHOTO OF IHEREN

Actual size (=printed size) : 9.6m wide x 3.1m height
53,700 x 17,400 pixels, file size of 2.6GB Giga Pixel Panorama
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Camera: Canon 1D Mk4 4,896 x 3,264 pixels
one shot 882 x 588mm at 141dpi

EF70-200mm lens at 148mm - £ 8.0 (1/320")
136 shots with overlap of 35% for 9.6m x 3.1m

Printing resolution of 141 dpi

Photo taken in Nov. 2014

Robotic camera mount
GIGAPAN EPIC Pro




PANORAMIC PHOTO FOR ROCK ART

Robotic camera mount Fully automatic
GIGAPAN EPIC Pro Large wall over 100 shots
Giga Pixel Panorama

Manual camera mount Manual movement
Nodal Ninja4 30-100 shots (5-8m wide)
Giga pixel & 360° panorama

Hand held Over 100mm lens(no nodal point issue)
over 50% of overlaps
good light conditions
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IMPORTANT POINTS FOR PANO PHOTO

Conditions of rock paintings in caves
— No extreme unevenness of the rock surface (generally within 100cm)
— Good place for tripod with a right distance to the object
— Good uniform video lighting (no flash lighting)

* Printing resolution: preferably over 100dpi for fine details

* Field of View (FoV) for reproducing 100% with 100dpi
Canon 5DMk4: 6,720x4,480px| — 1,707x1,139mm > Actual frame — Resolution > 100dpi

« Shooting distance with the following focal lengths for FoV 100% with 100 dpi:
80mm: 3.9m 100mm: 4.9m 120mm: 5.7m 140mm: 6.7m

« Aperture setting: at least {8, preferably f11
Depth of Field (DOF, good focus range)
DOF f8 for FoV 100%/100dpi w/t 5DMk4: 47/60cm (near/far)

DOF f11 for FoV 100%/100dpi w/t 5DMk4: 65/80cm (near/far)

+ Lighting
Uniform video lighting (no flash lighting)
Duration of 1-2 hours
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PANORAMIC PHOTO FOR ROCK ART

Stitching software
PTGui

Virtual Reality software
for Web browsing
Pano2VR

http://hanafusa.info/RockArt/lheren2014/

W TH2210225D4_1875 Pano:

* - PTGui Pro registered to Takayuki Hanafusa =

R
File Edit View Images Mask Control Points Tools Project Help 5 i
Frae~TAA e nE me

Project Assistant Source Images Mask  Control Points Exposure / HDR  Preview Create Panora

589 M s i e e e 6 ke

1. Load images...

Camera / lens parameters

B Automatic (use EXIF data from camera, if available)
L n Rectilinear (normal lens)
th: 107.6 T veal length multiplier: 1

2. Align images...
The project may contain some misplaced control points. See the Control Point Assistant for details.

You can preview your panorama in the Panorama Editor. Or create the panorama now:

3. Create panorama...

b bk
b HIML



PANORAMIC PHOTO FOR ROCK ART

Giga pixel Panorama

http://hanafusa.info/RockArt/GrandDieu/

360 ° Panorama

http://hanafusa.info/RockArt/GrandDieu360/

0% 20 eoem

3D Scan SCANIVERSE

https://scaniverse.com/scan/diuuvjy3oysti2x3




MY ;. Association des Amis de

¥\ (Art Rupestre Saharien

Test plan of a Modified
DSLR Camera for
Wide Spectral RGB/IR Imaging

Takayuki Hanafusa
http://hanafusa.info/
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Visibility problem with Saharan Rock Art

Cave Art(Lascaux, etc.) Saharan Rock Art Solutions for better visibility
Nature of Rock Limestone Caves Sandstone Shelters
Visibility Mostly Good Often Bad
Erosion Very little? Often Bad, Wind/Sand/Rain [Dstretch (limited by remaining pigments), HSI
Eflorescence Calsite (CaC0O3) Plaster (CaSO4) Dstretch (limited by thickness), HSI
Wet/Dry condition Mostly Wet Dry Wetting is very efficient but prohibited

Jean-Dominique Lajoux B o Le miracle de I’epnge (Henri Lho)
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DStretch

Original image to open
with Photoshop

Open DStretch-YBK
enhanced image and
copy it

Paste it on the original
and change its blending
mode from “normal”
to “luminosity”




For DStretch Comparison

Grand Fresco of Ihere_n




Comparison of Wetting/DStretch Results

The paintings remain perfectly intact beneath natural deposits
and the efflorescence that often protect and mask them.
(Yves Martin, Tracer of lheren in 1970)

Museum national d'Histoire naturelle, Paris (France) Dstretch LDS (Pentax, A. Zboray)
Collection Prehistoire (HP) MNHN-HP-70-3

Y. Martin & P. Colombel




Hyperspectral Imaging (HSI)
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@ ]
"-:J ]
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® 024
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] A
0.1 Spectrum =10 @©
] Braun rock - o
] — Red pigment - ‘é"
0.0 Camera r o
@ Braun rock I w
RGBI#{& < Rod pigment - 0.5 g
Sensitivity L 4
= Eye (photopic) - <
3 === === === Canon 200 camera - —~
Photo by NASA Earth q
Observatory / Adapted, = 0.0
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T . TR | ws 400 450 500 550 600 650 700 750 800 850 900 950 1000
Bernard Schmitt! ®, Zahira Souidi?, Frédérique Duguesnoy® and Frédéric-Victor Donzé*
Comparison between spectra of VNIR hyperspectral imaging and signal of classical RGB camera for typical rock painting pigments.

HSID A1)k

- WMEDRFEHIZR

s EFRISNRBETORETEDIVIS AL
o EFRNMEICEDBEME

A N—=ZART BB

4

HSIDT A1)k

- ERHEM, BEIEDOFIRY
© RGBAASEFR AR
« BERANATS20K,. ZREVIRIIT «



Transmittance / %

Astrophotography Modification

UV & IR Cut (Red enhanced)
—— Canon 5D y 0
0.8 Fu!‘i X-E1 ! W
2 —— Leica X2 r
2 Nikon D600 0
g 0.6/ — Nikon D800 ' I
L Sony Nex-3N ] |
fo4
3
& 2) LPF1&2 to replace [
0.2 i with Clear filter
& A
200 500 600 700 J
100 Wavelength (nm) B + 0
1 (a) Red Channel LIRS N LU TR Ul LU > - LU~ LV UL T L - UL m m m m' m
/ \ / \ / ——SR-5000L Waveength ()

Seoung Wug Oh et al. 2016

[
/ \ il =——sc-5000L
/-/ \ \ ——SB-5000L

50

: 1) LPF2 to replace with
/ \ I \ / Vergleich Baader ACF/BCF Filter aeaen
N [ I\ .4 Canon Filter 350D
N 100 ———
. —— Baader
400 500 600 700 %0 aY ACF/BCF
COLORFILTERS FOR CMOS IMAGE SENSOR (FUJI) 80 \-\ ca. 98 %
SENSOR FILTERS ASSEMBLY DIAGRAM ; 70
c 60
\
§ %0 ¥
w
LPF2 E i \
UV & IR Cut w 30 Canon
Color Adjust € Original
> 2 0
— ca. 25 %
LPF1 10
Anti-Moire 0
e 300 400 500 600 | 700 800 900 Standard Camera After Astro modification
— Sealing material Welle
H-alpha = 656,3 nm
Sulfur-1l = 672.4nm
Piezoelectric element https://www.astrogear.net/blogs/guides/astro-conversion-types-guide &5

Support material



MODIFICATION OF DSLR CAMERA FOR WIDE SPECTRAL IMAGNG
SEaEEikE TDStretchdi® ¢

Transmission %
KANI I_-|T PRO+ MC UV-IR-CUT filter

LENS FILTER 100
80 | |
i © | |
) CIEichv
0
0 40 60 800 %00
Wavelength (nm)

IR RIRR CERIIR
REEOZTA FZX b
FrO10RZ. Pro1D R72 infrared filter

Clear filter
w/o low-pass filter

o
L]

M0 250 300 330 400 450 SO0 350 600 G50 OO 750 SO0 450 %00 550 000

) 7= A i I 8 A LD (1T O 85 )| et R ==

g 8 g B

TN EFR ST
BHEREOI SR

—Zeta UV L41 UV cut/Protect filter

]

- 100

- 90 -

- 80
- 70
- 60
50 —TYEAMZ | = A 4

-0 - = — J1TU /L TN MK

200 % MO 350 400 40 0 550 600 650 TO TS0 MM MO 6.,‘ 40

& i) ‘{g 30
Standard Color Adjustment b
filter of Nikon Cameras iy _
%50 400 450 500 550 600 €50 700 Canon 6DRNPAIfiEd, DStretch LBKablended ]
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Comparison tests for Modified Camera

Comparison with HSI

People gathered in front of tents
Frogs and tree

N h_r

e

[ Comparison with Lhote & Pentax

}.

Grand Fresco of Iheren
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