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AKAKU ADONO

opment Department, Roppongi first building F, Roppongi,

ration Agency, Sengen, Tsukuba, Ibaraki , Japan

. . . . * Remote Sensing Technology Center of Japan, Technical Devel-

*

Minato-Ku, Tokyo , Japan

* * Earth Observation Research Center, Japan Aerospace Explo-

PRISM DSM

Panchromatic Remote-sensing Instrument for Stereo Mapping (PRISM) carried at Advanced Land Observing

Satellite (ALOS) is expected to generate worldwide topographic data in respects of its high resolution and

stereoscopic observation. The algorithms for generating Digital Surface Model (DSM) and Ortho-Rectified Image

(ORI) have been developed for those objectives in Earth Observation Research Center/Japan Aerospace Exploration

Agency (EORC/JAXA). During first one year following the successful ALOS launch, the capabilities of the

algorithm have been widely tested. In this paper, intermediate results of performance analysis of DSM and

corresponding ORI processing are described. First, the geometric model analysis of PRISM sensor is presented with

the experimental results of the orientation processing. Then, the performance analysis of DSM and ORI generated

with the PRISM geometric model is presented. The accuracy assessment results of generated DSM are presented

from the comparison with high accuracy and high resolution reference DSM data sets of LiDAR DSM and Aerial

Photo DSM. The accuracy assessment results of generated ORI are presented from the comparison with GCP.

SPOT-
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DEM DSM

PRISM ALOS LiDAR

, DSM

PRISM m DEM

DSM LiDAR

DSM

DSM
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DSM
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DSM and ORI Generation Using PRISM

Junichi T * and Takeo T *

* *

PRISM DSM

Keywords : digital surface model (DSM), ortho-rectified image(ORI), PRISM, ALOS
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Table Test scenes (triplet stereo pair).

Table Reference DSM data sites.

Fig. DSM generation flow with CTF operation.

Coarse To Fine

Coarse To Fine CTF DSM

JAXA EORC

CTF DSM

CTF DSM

DSM

Table , Table Okazaki

m

DSM

Fig. CTF

pixel m GCP

.

CTF GCP

TP

pixel m . m

R-RP Roll Roll Pitch

Roll Roll Pitch

RP-R Roll Pitch Roll

Roll Pitch Roll

DSM

, R-RP

RP-R

, .

GCP

R-RP RP-R

DSM

CTF
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PRISM DSM

DSM Fig.

DSM . m

DSM

PRISM DSM .

DSM

DSM GCP

Table Triplet triangulation residuals and errors

of Scene .

Table Triplet triangulation residuals and errors

of Scene .
Fig. ICP RMSE vs. no. of GCP for Scene .

Table Triplet triangulation residuals and errors

of Scene .

Fig. ICP RMSE vs. no. of GCP for Scene .

GCP

Table Fig.

Table GCP

RMSE

ICP RMS

STT
Fig. ICP RMSE vs. no. of GCP for Scene .

GCP

GCP TP

. mRMSE,

. mRMSE

GCP

. mRMSE,

. mRMSE

Table

DSM GCP

DSM m ICP Table
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No.

Fig. DSM gray-scale images of Scene -Saitama

(color areas are invalid masks) (a) PRISM-

DSM (b) LiDAR-DSM.

Fig. DSM gray-scale images of Scene -SW (color

areas are invalid masks) (a) PRISM-DSM

(b) Aerial Photo-DSM.

Fig. DSM gray-scale images of Scene -Okazaki

(color areas are invalid masks) (a) PRISM-

DSM (b) Aerial Photo-DSM.

Fig. DSM gray-scale images of Scene -Bern (color

areas are invalid masks) (a) PRISM-DSM

(b) Aerial Photo-DSM.

Saitama . m

Oka-

zaki, Thun, SW, Bern . . m

DSM

Fig. DSM gray-scale images of Scene -Thun

(color areas are invalid masks) (a) PRISM-
DSM

DSM (b) Aerial Photo-DSM.
Table

DSM Paddy

GCP

DSM SD mRMSE DSM

DSM

m GCP No. mRMSE

RMSE

GCP
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PRISM DSM

Urban No.

Table DSM height accuracy.

Table DSM height accuracy depending on terrain characteristics.

m Brighter noise

mRMSE Min m Brighter noise

No. Fig. DSM

Fig.

City No.

mRMSE JPEG

DSM Fig. PRISM JPEG

No.

mRMSE Max m No.

Fig. SW DSM

. mRMSE Fig.

DSM

DSM PRISM m DSM
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Vol. No.

GCP

GCP DSM

Fig. Area No. details (red rect. target area) (a) Fig. Area No. details (red rect. target area)

PRISM-DSM (b) LiDAR-DSM (c) NDR- (a) PRISM-DSM (b) AP-DSM (c) NDR-

image (d) DSM di erence-image (PRISM- image (d) DSM di erence-image (PRISM-

LiDAR) (e) DSM profile of yellow line. AP) (e) DSM profile of yellow line.

GCP

DSM

GCP

DSM CTF Fig.

CTF

DSM

Scene GCP PRISM DSM

GCP PRISM

Table PRISM

pixel

GCP

PRISM GPS STT

383

,1 . ,**1

+1 . +2 +/

# #

2

+

+,

+

/

0

�

�



��� ����	
��



�
�

�

� �
� � �

� � �
� � � �

�
� �

� � �
�

� � �
� �

� � �
� �

� �

� �

���� ��������� !"#$�%&�'
(
��� )*+� ,�-./� 0�1���*/ 
2 3&%456
78#$��� ����*9
/ :;+� ,��� -./ <=�> +�<*
?@�51
@ABCDEFGHI JKL= ��<*
�MN/� 0� ������OP�Q=�!"#$�
%&�'��� RS �T�+�<*?U
V WV
X"YZ�[� \=]=^_`abc��� de2f&E6G@�5? gh Gij
k��l�[m<*? @�5 
 � ����n Jo0=�@�5? gh?pq�
r���!"#$
s;JGt uv bw x ?\= Jyz/G�de?u {Q "
�f|E6#$
]=}~ gh
�f|E6�G��# 
(�� gh? J��?�����Jp�<
$?HIk����J[�������/� *J�Q=� ij���y�*/ 2 ���
��3

����/ 2 �
���%6�o� @� ����
���
p���3?u���\�{ g
5
� */ ¡
de? �� {Q "\= h¢£
{�¤�JG¥=¦ }~ ¢1
78§h?
]=�� gh 0� ¡
(?¨ J©ª?� ��<*JMNQ=� 0�§hJ«
¬t�� gh
��§h*Gq� <= l/ ��
2 �® �
 ¯* {�¤�
p�°
±
��� L±��/� 
{Q§h*/ 2 } ²¯�³´/ ��<*JMNQ=� G�µ¶�·¸?
~��nr
� �¹mu
*GO º¡� �� p� G/?
 �§h�2 »¼½/ �G�J

�
� �

� � �
�

�
� �

� � �

�

� 	

� 
 �

PRISM DSM

Forward (b) Nadir (c) Backward (d) Gene-

Fig. Brighter noise (Scene -Nadir).

Fig. Area No. details (red rect. target area)

(a) PRISM-DSM (b) AP-DSM (c) NDR-

image (d) DSM di erence-image (PRISM- Fig. JPEG noise in Scene ( x pixels) (a)
AP) (e) DSM profile of yellow line.

rated DSM.

Table ORI geometric accuracy for Scene .

CCD

Yaw

. mRMSE

GCP . . mRMSE

GCP

. . . m m DSM

DSM m

GCP m

. . mRMSE GCP DSM

. . mRMSE

DSM

GCP GCP
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