
http://hanafusa.info/
https://hanafusa.info/docs/Hanafusa240927.pdf
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15フランス国立自然史博物館倉庫に眠る H. ロート隊模写 (J-D. Lajoux, 2012)
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SAHARAN ROCK ART MAP
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外務省危険情報マップ(2024/9)

西サハラ
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Jean-Loïc Le Quellecの編年に基づいて作成
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サハラ先史岩壁画の特徴と魅力
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 1,000万km2の広大な土地に散在。地域性の豊かさ。

 6,000年以上にわたる人々の営み。中石器、新石器、鉄器。

 人々の到来、交流、移動。狩猟民、牧畜民。黒人、白人。

 豊富な題材と技法
 サバンナの動物、家畜（犬、牛、山羊、羊、馬、ラクダ）。

 日常生活 狩り、牧畜、団らん、舞踊、演奏、移動、戦争など。

 精神世界 巨人、死後の世界、半獣半人、想像上の生き物など。

 技法 彩色画、線刻画。輪郭線、遠近法、戯画など

多様性



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
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EXHIBITED PHOTO OF IHEREN
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SAHARAN ROCK ART
October 2022
Meguro Art Museum, Tokyo



EXHIBITED PHOTO OF IHEREN
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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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53700 x 470mm



PANORAMIC PHOTO FOR ROCK ART 
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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 - f 8.0 (1/320”)

• 136 shots with overlap of 35% for 9.6m x 3.1m

• Printing resolution of 141 dpi
Robotic camera mount
GIGAPAN EPIC Pro 

Photo taken in Nov. 2014



PANORAMIC PHOTO FOR ROCK ART
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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



IMPORTANT POINTS FOR PANO PHOTO
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• 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: 6,720x4,480pxl → 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 f8, 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



PANORAMIC PHOTO FOR ROCK ART
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Stitching software
PTGui

Virtual Reality software
for Web browsing
Pano2VR  
http://hanafusa.info/RockArt/Iheren2014/



PANORAMIC PHOTO FOR ROCK ART

58

ALGERIA

TUNISIA

LIBIA

MALI

Giga pixel Panorama
http://hanafusa.info/RockArt/GrandDieu/

360 °Panorama
http://hanafusa.info/RockArt/GrandDieu360/

3D Scan SCANIVERSE
https://scaniverse.com/scan/diuuvjy3oystl2x3



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
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Cave Art(Lascaux, etc.)

Nature of Rock Limestone Caves

Visibility Mostly Good

Erosion Very little?

Eflorescence Calsite (CaCO3)

Wet/Dry condition Mostly Wet

Saharan Rock Art

Sandstone Shelters

Often Bad

Often Bad, Wind/Sand/Rain

Plaster (CaSO4)

Dry

Jean-Dominique Lajoux

Solutions for better visibility

Dstretch (limited by remaining pigments), HSI

Dstretch (limited by thickness), HSI

Wetting is very efficient but prohibited

Le miracle de l’eponge (Henri Lhote)



DStretch
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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”

Dstretch YBK blended



For DStretch Comparison
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Comparison of Wetting/DStretch Results
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Dstretch LDS (Pentax, A. Zboray) 

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

Y. Martin & P. Colombel



Hyperspectral Imaging (HSI)
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HSIのメリット
• 微量の残存顔料に反応
• 近赤外線領域での反射率のコントラスト
• 近赤外線による透視効果

HSIのデメリット
• 専用機材。移動性の制約
• RGBカメラと互換性がない
• 専用カメラ＄20K、高額ソフトウェア
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Astrophotography Modification
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2) LPF1&2 to replace
with Clear filter

1) LPF2 to replace with

UV & IR Cut (Red enhanced)

Standard Camera                         After Astro modification
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Canon 6D
フルスペクトル改造
400-1,000nm

Nikon D850
標準仕様
400-650nm



Comparison tests for Modified Camera
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Grand Fresco of Iheren
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