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Mosaïque : projection sur un plan

Quelle est la limite?

Idée : calculer l’intersection entre 
entre un rayon (calculé à partir d’un 

pixel) et le plan. 



Mosaïque : projection sur un plan

Les dimensions du plan 
explosent!



Solution : projection sur un cercle (cylindre)



Comment faire?

• Faisons tout d’abord les hypothèses suivantes : 
• seulement une rotation autour de l’axe vertical 

• on connaît la rotation entre les images

Idée : calculer l’intersection entre 
entre un rayon (calculé à partir d’un 

pixel) et le cylindre.  

Il faut donc raisonner en 3D!



Comment faire?

• Faisons tout d’abord les hypothèses suivantes : 
• seulement une rotation autour de l’axe vertical 

• on connaît la rotation entre les images

Idée : calculer l’intersection entre 
entre un rayon (calculé à partir d’un 

pixel) et le cylindre.  

Il faut donc raisonner en 3D!



Projection cylindrique
<latexit sha1_base64="P+ulmi+b1XkmH6CHKBYXAWPpprA="></latexit>2
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De 3D à 2D : 

De 2D à 3D : 
<latexit sha1_base64="jDgb/tgOrTda5Nn3h+tvfiGfIIM="></latexit>2
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<latexit sha1_base64="Vxn5aVakwGKPfSP9xa5Yaz63LtI="></latexit>
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<latexit sha1_base64="p5cnEN/W01Wt9GG0mFPNgrosNs8=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFaaEsi0upCKLjpsoJ9QBvCZDpph04ezEyKMXTlxl9x40IRt36DO//GJI2g1gPDHM65l3vvsXxGhdS0T2VpeWV1bT23kd/c2t7ZVff2O8ILOCZt7DGP9ywkCKMuaUsqGen5nCDHYqRrTa4SvzslXFDPvZGhTwwHjVxqU4xkLJnqUfG2HJbvSvASFgNYgYGpleG0Mk0+u2SqBa2qpYCLRM9IAWRomerHYOjhwCGuxAwJ0dc1XxoR4pJiRmb5QSCIj/AEjUg/pi5yiDCi9IwZPImVIbQ9Hj9XwlT92REhR4jQseJKB8mx+Osl4n9eP5D2uRFR1w8kcfF8kB0wKD2YZAKHlBMsWRgThDmNd4V4jDjCMk4un4ZQ1/SLmg4XyXcIndOqXqvq12eFRjOLIwcOwTEoAh3UQQM0QQu0AQb34BE8gxflQXlSXpW3eemSkvUcgF9Q3r8Ag/iVjA==</latexit>

(x, y, z) = (u� u0, v � v0, f)

<latexit sha1_base64="Bf5yqWOW2QygLTJXWROZCtK3WfI=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUKCURafVW8NJjBfsBbSib7bZdutmE3Y0YQ3+EFw+KePX3ePPfuE0jqPXBwOO9GWbmeSFnStv2p7Wyura+sZnbym/v7O7tFw4O2yqIJKEtEvBAdj2sKGeCtjTTnHZDSbHvcdrxptdzv3NHpWKBuNVxSF0fjwUbMYK1kTql+3JcfjgbFIp2xU6BlomTkSJkaA4KH/1hQCKfCk04Vqrn2KF2Eyw1I5zO8v1I0RCTKR7TnqEC+1S5SXruDJ0aZYhGgTQlNErVnxMJ9pWKfc90+lhP1F9vLv7n9SI9unQTJsJIU0EWi0YRRzpA89/RkElKNI8NwUQycysiEywx0SahfBpCzXauqg5aJt8htM8rTrXi3FwU640sjhwcwwmUwIEa1KEBTWgBgSk8wjO8WKH1ZL1ab4vWFSubOYJfsN6/AFvSjyU=</latexit>

(x, y, z)

Étape 1 : « dé-projeter » la coordonnée pixel.

<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z



Projection cylindrique

Normaliser le vecteur (plan x-z)

<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z

<latexit sha1_base64="TF55UFfR9WyS6j2NFt8MmUWwecw="></latexit>

(x̂, ŷ, ẑ) =
1p

x2 + z2
(x, y, z)

Convertir en coordonnées cylindriques
<latexit sha1_base64="J6s7+DXxXix9F9WpKnHJRcals/4="></latexit>

(sin ✓, h, cos ✓) = (x̂, ŷ, ẑ)

Étape 2 : projeter sur un cylindre (unitaire).



Projection cylindrique

<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z

Étape 3 : calculer coordonnées dans l’image du cylindre.

<latexit sha1_base64="iCHIPzsZHkSac/zkylTw3qnC+jU="></latexit>

(ũ, ṽ) = (f✓, fh) + (ũ0, ṽ0)

Convertir en coordonnées image (cylindre)

image cylindrique



Projection cylindrique
Image originale Image déformée



Projection cylindrique

f = 180 (pixels) f = 380f = 280Image 384x300

Le secret est dans la … distance focale!



Comment faire?

• Faisons tout d’abord les hypothèses suivantes : 
• seulement une rotation autour de l’axe vertical 

• on connaît la rotation entre les images Comment calculer la rotation 
automatiquement?



Comment faire? Comment calculer la rotation 
automatiquement?

image cylindrique

Rotation = translation!



Comment faire? Comment calculer la rotation 
automatiquement?

image cylindrique

Rotation = translation!



Résultat

Photos : Marc-André Gardner 
Panorama : Yannick Hold-Geoffroy



Panoramas, etc.

GIF-4105/7105 Photographie Algorithmique 
Jean-François Lalonde

Panoramas sphériques

Merci à A. Efros, R. Szeliski, S. Seitz!Image : Jerome Boccond-Gibod, Flickr



Mosaïque : projection sur un plan

Les dimensions du plan 
explosent!

Rappel!



Solution : projection sur un cylindre Rappel!

Même problème (planaire) à la verticale!



Projection sphérique
<latexit sha1_base64="P+ulmi+b1XkmH6CHKBYXAWPpprA="></latexit>2
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De 3D à 2D : 

De 2D à 3D : 
<latexit sha1_base64="jDgb/tgOrTda5Nn3h+tvfiGfIIM="></latexit>2
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<latexit sha1_base64="Vxn5aVakwGKPfSP9xa5Yaz63LtI="></latexit>
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<latexit sha1_base64="p5cnEN/W01Wt9GG0mFPNgrosNs8=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFaaEsi0upCKLjpsoJ9QBvCZDpph04ezEyKMXTlxl9x40IRt36DO//GJI2g1gPDHM65l3vvsXxGhdS0T2VpeWV1bT23kd/c2t7ZVff2O8ILOCZt7DGP9ywkCKMuaUsqGen5nCDHYqRrTa4SvzslXFDPvZGhTwwHjVxqU4xkLJnqUfG2HJbvSvASFgNYgYGpleG0Mk0+u2SqBa2qpYCLRM9IAWRomerHYOjhwCGuxAwJ0dc1XxoR4pJiRmb5QSCIj/AEjUg/pi5yiDCi9IwZPImVIbQ9Hj9XwlT92REhR4jQseJKB8mx+Osl4n9eP5D2uRFR1w8kcfF8kB0wKD2YZAKHlBMsWRgThDmNd4V4jDjCMk4un4ZQ1/SLmg4XyXcIndOqXqvq12eFRjOLIwcOwTEoAh3UQQM0QQu0AQb34BE8gxflQXlSXpW3eemSkvUcgF9Q3r8Ag/iVjA==</latexit>

(x, y, z) = (u� u0, v � v0, f)

<latexit sha1_base64="Bf5yqWOW2QygLTJXWROZCtK3WfI=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJUKCURafVW8NJjBfsBbSib7bZdutmE3Y0YQ3+EFw+KePX3ePPfuE0jqPXBwOO9GWbmeSFnStv2p7Wyura+sZnbym/v7O7tFw4O2yqIJKEtEvBAdj2sKGeCtjTTnHZDSbHvcdrxptdzv3NHpWKBuNVxSF0fjwUbMYK1kTql+3JcfjgbFIp2xU6BlomTkSJkaA4KH/1hQCKfCk04Vqrn2KF2Eyw1I5zO8v1I0RCTKR7TnqEC+1S5SXruDJ0aZYhGgTQlNErVnxMJ9pWKfc90+lhP1F9vLv7n9SI9unQTJsJIU0EWi0YRRzpA89/RkElKNI8NwUQycysiEywx0SahfBpCzXauqg5aJt8htM8rTrXi3FwU640sjhwcwwmUwIEa1KEBTWgBgSk8wjO8WKH1ZL1ab4vWFSubOYJfsN6/AFvSjyU=</latexit>

(x, y, z)

Étape 1 : « dé-projeter » la coordonnée pixel.

<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z



Projection sphérique

Normaliser le vecteur

<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z

Convertir en coordonnées sphériques

Étape 2 : projeter sur une sphère (unitaire).

<latexit sha1_base64="UITelWc0cwpOCzoO0g9dH9a4Dts="></latexit>

(x̂, ŷ, ẑ) =
1p

x2 + y2 + z2
(x, y, z)

<latexit sha1_base64="yj68KDG/5d6zKnuYkUhjWTiSFC8="></latexit>

(sin ✓ cos�, sin�, cos ✓ cos�) = (x̂, ŷ, ẑ)



Projection sphérique
Étape 3 : calculer coordonnées dans l’image de la sphère.

Convertir en coordonnées image (sphère)

image sphérique

<latexit sha1_base64="q3UjRJES9h9b3LCOyyNK4LsFdrY="></latexit>

(ũ, ṽ) = (f✓, f�) + (ũ0, ṽ0)

<latexit sha1_base64="DRbrWJbcq5l58OR4BTmFyOlpRYY=">AAAB63icbVBNS8NAEJ3Ur1o/WvXoZbEInkoi0uqt4KXHCvYD2lA2202zdHcTdjdCCf0LXjwo4tU/5M1/Y5JGUOuDgcd7M8zM8yLOtLHtT6u0sbm1vVPereztHxxWa0fHfR3GitAeCXmohh7WlDNJe4YZToeRolh4nA68+W3mDx6o0iyU92YRUVfgmWQ+I9hk0jgK2KRWtxt2DrROnILUoUB3UvsYT0MSCyoN4VjrkWNHxk2wMoxwuqyMY00jTOZ4RkcplVhQ7Sb5rUt0nipT5IcqLWlQrv6cSLDQeiG8tFNgE+i/Xib+541i41+7CZNRbKgkq0V+zJEJUfY4mjJFieGLlGCiWHorIgFWmJg0nkoeQst2bpoOWiffIfQvG06z4dxd1dudIo4ynMIZXIADLWhDB7rQAwIBPMIzvFjCerJerbdVa8kqZk7gF6z3LzTKjpA=</latexit>

�
<latexit sha1_base64="+NqEe23f3rR9xyUf+RvfkWV+apo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkxhHyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BB4qNTQ==</latexit>x

<latexit sha1_base64="pNT7b92Otie7xRg7skJ7DIUBxc4=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolIq7eClx5bsB/QhrLZTtq1m03Y3Qih9Bd48aCIV3+SN/+NaRpBrQ8GHu/NMDPPiwTXxrY/rbX1jc2t7cJOcXdv/+CwdHTc0WGsGLZZKELV86hGwSW2DTcCe5FCGngCu970duF3H1BpHso7k0ToBnQsuc8ZNanUSoalsl2xM5BV4uSkDDmaw9LHYBSyOEBpmKBa9x07Mu6MKsOZwHlxEGuMKJvSMfZTKmmA2p1lh87JeaqMiB+qtKQhmfpzYkYDrZPASzsDaib6r7cQ//P6sfGv3RmXUWxQsuUiPxbEhGTxNRlxhcyIJCWUKZ7eStiEKspMmk0xC6FmOzdVh6yS7xA6lxWnWnFaV+V6I4+jAKdwBhfgQA3q0IAmtIEBwiM8w4t1bz1Zr9bbsnXNymdO4Bes9y8JDo1O</latexit>y

<latexit sha1_base64="OwMNtSK5p6NTRMNdk58VmpqVUTE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKJHoLeMkxAfOAZAmzk95kzOyDmVkhhnyBFw+KePWTvPk3TjYrqLGgoajqprvLiwVX2rY/rdza+sbmVn67sLO7t39QPDxqqyiRDFssEpHselSh4CG2NNcCu7FEGngCO97kZuF37lEqHoW3ehqjG9BRyH3OqDZS82FQLNllOwVZJU5GSpChMSh+9IcRSwIMNRNUqZ5jx9qdUak5Ezgv9BOFMWUTOsKeoSENULmz9NA5OTPKkPiRNBVqkqo/J2Y0UGoaeKYzoHqs/noL8T+vl2j/yp3xME40hmy5yE8E0RFZfE2GXCLTYmoIZZKbWwkbU0mZNtkU0hCqtnNdccgq+Q6hfVF2KmWneVmq1bM48nACp3AODlShBnVoQAsYIDzCM7xYd9aT9Wq9LVtzVjZzDL9gvX8BCpKNTw==</latexit>z



Projection sphérique

Y

X





Hugin : http://hugin.sourceforge.net

http://hugin.sourceforge.net


Panoramas, etc.
Découverte de panoramas

Tiré de M. Brown et D. Lowe, ICCV 2003Image : Jerome Boccond-Gibod, Flickr



But

Tiré de M. Brown et D. Lowe, ICCV 2003



Calculer l’homographie avec RANSAC

Tiré de M. Brown et D. Lowe, ICCV 2003



Calculer l’homographie avec RANSAC

Tiré de M. Brown et D. Lowe, ICCV 2003



Calculer l’homographie avec RANSAC

Tiré de M. Brown et D. Lowe, ICCV 2003



Modèle probabiliste pour vérification

Tiré de M. Brown et D. Lowe, ICCV 2003



Modèle probabiliste pour vérification
• En faisant l’hypothèse que :  

• la probabilité qu’une correspondance soit 
bonne étant donné qu’elle ait été appariée soit 
de 0,7 

• la probabilité qu’une correspondance soit 
bonne étant donné qu’elle n’ait pas été 
appariée soit de 0,01 

• Alors le nombre de bonnes 
correspondances ni devrait être : 

<latexit sha1_base64="lGqp6o57PRepQn5tx6RbnPjUybs=">AAAB/XicbZBLS8NAFIUnPmt9xcfOzWARBCEkRVu7kaIblxXsA9oQJtNJO3QyCTMToYbiX3HjQhG3/g93/hunaQS1Hhj4OOde5nL8mFGpbPvTWFhcWl5ZLawV1zc2t7bNnd2WjBKBSRNHLBIdH0nCKCdNRRUjnVgQFPqMtP3R1TRv3xEhacRv1TgmbogGnAYUI6Utz9znHoUX8MyqwRNoW+Uy5F7gmSXbsjPBeXByKIFcDc/86PUjnISEK8yQlF3HjpWbIqEoZmRS7CWSxAiP0IB0NXIUEumm2fUTeKSdPgwioR9XMHN/bqQolHIc+noyRGoo/2ZT87+sm6jg3E0pjxNFOJ59FCQMqghOq4B9KghWbKwBYUH1rRAPkUBY6cKKWQlV26lVHDgP3yW0ypZTseyb01L9Mq+jAA7AITgGDqiCOrgGDdAEGNyDR/AMXowH48l4Nd5mowtGvrMHfsl4/wL/5pKN</latexit>

ni > 5.9 + 0.22nf

Tiré de M. Brown et D. Lowe, ICCV 2003



Trouver les panoramas

Tiré de M. Brown et D. Lowe, ICCV 2003



Trouver les panoramas

Tiré de M. Brown et D. Lowe, ICCV 2003



Trouver les panoramas

Tiré de M. Brown et D. Lowe, ICCV 2003


