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Pixel Correction 
Overscan Subtraction 
Saturation Detection 
Variance Setting 
CCD Assembly 
Flat Fielding 
Crosstalk/nonlinearity/ 
    fringe Correction TBD 

Calibration 
Identify Cosmic Rays 
Interpolate Defects 
Background Subtraction 
Bright Source Detection 
Initial Measurement 
PSF Measurement 
Bright Source Measurement 
Aperture Correction 
Reference Catalog Match 
Astrometry & Distortion 
Photometric Calibration 

External Catalog (SDSS) Raw Frame 

Measurement 
Faint Source Detection 
Deblending 
Faint Source Measurement 

Corrected Frame 
    WCS 
    Zeropoint 
    PSF 

Chip Data Reduction 

Flat 

Catalog 

Data Process 

Step 1. 
 CCDごとの整約 
(Overscan Subtraction  
~  Calibration) 

SSPSDSS fields 
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Hsc Pipeline 
• Python & C++ 
• NAOJ, Princeton, 

IPMU&UT, KEK 

自動化 



Image Stacking 
Mosaic Solution 
(Improved WCS, Magzero) 
Warp  
PSF matching (optional) 
Coadd 

 
 

Chip Products 
Corrected Frame 
     WCS 
     Zeropoint 
     PSF 
     Catalog 

Stacked Image 
Final WCS 

          Detection (on                  ) 

Final Catalog 

For Each Pass-band 

Measurement 
Stacked Image (Photometry, Shapes) 

Multi-exposures (Photometry, Shapes) 
Forced Photometry 

Step 2. モザイクスタック 

複数バンドを用いた統一カタログの作成 

Step 3. マルチバンドカタログ 
      の生成 
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χ2 Image  



Processed Image Format 

Plane 0 -> BAD 
Plane 1 -> SAT 
Plane 2 -> INTRP 
Plane 3 -> CR 
Plane 4 -> EDGE 
Plane 5 -> DETECTED 
Plane 6 -> DETECTED_NEGATIVE 
Plane 7 -> CROSSTALK 

HDU1: Science Image 

HDU2: Mask Image 

HDU3: Variance Image 

HDU0: Header only 

ADU count / Gain 

Calibrated 
astrometry and 
photometry 

16bit integer 
Assigned for pixel attributes 





Mosaic-Stack & Catalog Creation 

• Pre-defined ”SkyTile” 
• Mosaic-Stack  & 

Catalog creation on 
each Skytile 

• A SkyTile ~ 1.5 deg 
wide 
• Unit working area = 

subpatch >~2k2k pixel 

 

Each HSC shot SkyTile 

Subpatch 
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Stacked Image 

• 処理時間 for SSP 
– << 数分/ mosaic 
– 数時間 / skytile 
   (2-4 threads) 
  最適化中 
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Catalog Creation 
with Forced Photometry 

• Detection on one image & Measurements in 
each image   Single multi-band catalog  
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g i z y r 

Each-band Image 

Measurement 

ig∑
=

=
band

1

2
N

i
igy = Image – sky :  Sum of Bkg counts of all bands 

 Statistical detects significant objects 



HSC Data Products 
• 画像 (Images)    

– Corrected Single CCD Images 
• WCS, Magnitude zeropoint 
• Variance, Mask Map 
• PSF Map 

– Mosaic-Stacked Images per skytile/patch  
• WCS, Magnitude zeropoint 
• Variance, Mask Map 
• PSF Map 

• カタログ (Catalogs) 
– Single CCD Catalogs 
– Multi-band Catalogs (HSC) per skytile 

 Multi epoch (積分ごと or 夜ごと) 
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85MB / CCD 
220TB/SSP 

10GB / Stack   
           / 1.52 sq.deg 
 50TB/SSP 
 360TB (exposureごと) 

3 million row / sq.deg 
1.5TB  
0.4 million row / sq.deg 
0.5TB 

Products Sizing 



Products Data Distribution 
• Data Distribution to SSP Members 

– Data query & retrieval through Web-based UI 
– Access control by simple password authentication 

(TBD) 
– Hosted primarily at NAOJ/Mitaka 

• TBD for Web-UI at other sites 

• Mirroring (all or part of) products data & 
database to core institutes (e.g., IPMU, 
Princeton, Taiwan etc） 

Release of products data to the world-wide community is under discussion at  
HSC SSP Executive Board + Collaboration meeting 
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Analysis Server Analysis Server 

Data Storage 
Server 

HSC File DB Server 

•（生データフレームDB） 

•オンサイト解析情報DB 

•処理済みデータフレームDB 

•モザイク後データファイルDB 

•キャリブレーションデータDB 

 

HSC DB Server 

•処理済みフレーム毎天体カタログDB 

•モザイク後天体カタログDB 

HSC-CAS (カタログ取得） 

•MergedカタログDB 

•サーベイ毎カタログDB 

•変光天体カタログ 

•移動天体カタログ 

カタログ製作・登録サーバー 

Data Archive System 
Components 

Analysis 
Management Server 

•解析履歴DB 

•解析情報管理DB 

Analysis Server 

Mosaic Analysis 
Server 

HSC-DAS (画像取得） 

HSC Sky Server 
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画像データ配布用GUI (DAS) Prototype 
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Survey Progress Check 
• （オンサイト）解析結果に基づいてデータの基
本性質とサーベイ進度をチェックする仕組み 
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Map of Expected  S/N  
based on  
seeing, magzero, & sky sigma 
 
per HEALPix index 
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