
1

Estimation of the Sound Field at Arbitrary
Positions in Distributed Microphone Networks 
Based on Distributed Ray Space Transform

M. Pezzoli, F. Borra, F. Antonacci, A. Sarti, S. Tubaro

POLITECNICO DI MILANO



2Outline

q Goals

q State of the art

q Sound Field Estimation

q Parameter Estimation
Ø Source Localization

Ø Radiance Pattern Estimation

Ø Signal Reconstruction

q Sound Synthesis

q Simulations and Experiments Results

q Conclusions

q Future Works



3Goal of Virtual Miking

q Goal: reconstruct the sound field at an arbitrary position in the

presence of multiple sources.

q Input data: signals coming from spatially-distributed compact

arrays

q Assumptions:
q Low reverberation

q Virtual microphones has an omnidirectional sensitivity pattern

q Coplanar arrays and sources

q Approach: sources parameterized by their signal, radiance

pattern and location in space



4Previous Techniques (1/2)
q Sources are extracted from a spot of interest (SOI), while

reducing interferers and background noise in a fully data-

dependent framework, which requires the estimation of the

PSD of the sources on the scene (*)

q Sources are assumed to be omnidirectional

Spotforming

method [1]

(*) M. Taseska, E.A.P. Habets, "Spotforming: Spatial Filtering With Distributed Arrays for Position-Selective

Sound Acquisition," in IEEE/ACM TrASLP, Vol. 24, no. 7, pp. 1291-1304, July 2016.



5Previous Techniques (2/2)

q Higher-Order Ambisonics

(HOA) and Wave Field 

Synthesis (WFS) aim at 

reconstructing the sound field 

at a given location (HOA) or 

region (WFS) in space

q HOA usually has a small 

rendering region and WFS 

needs a large number of 

spatially distributed 

microphones



6Our Approach to Sound Field Estimation (1/2)

We propose a parametric sound field reconstruction approach

based on the estimation of a limited number of acoustic source 

descriptors (position, radiation pattern and source signal),

given the signals acquired by a few arbitrarily placed microphone 

arrays.



7Our Approach to Sound Field Estimation (2/2)
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Signal acquired by the m-th
microphone in a-th array

Radiance Pattern of the 
nth source

e�jkkr(a)
m �r0nk

4⇡kr(a)m � r0nk
<latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit>

Green’s function

Signal of nth source
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Signal Model

P (r(a)m ,!) =
N�1X

n=0

Dn(✓
(a)
m,n,!) g(r

(a)
m , r0n,!)Sn(!) + e(a)m (!)

<latexit sha1_base64="KkCWCONDP23+Y9vm670J5pBE6QY=">AAACpHicdVHbbtNAEF27XEq4hfLIy4oImoo0WieBFqRKleCBB4SCStpKcWqNt5N0Ve/a2h0jVZa/hC/jN/gCbONILSrzNHvOmcueibNEORLil+dv3Ll77/7mg87DR4+fPO0+2zp2aW4lzmSapPY0BoeJMjgjRQmeZhZBxwmexJcfa/7kB1qnUvOdrjJcaFgZtVQSqIKi7s9pP9RAF/GysOVZ0YedMtKDMNW4gp2D0OU6KsyBqK ivu0HJP0WmH9IFErTaQg9MudbzcLC6td0a2i4jc018VHdrX29wLV9DnajbE0MRiMme4GIYTEZv999XyXg0fjce82AomuixNqZR93d4nspcoyGZgHPzQGS0KMCSkgmWnTB3mIG8hBXOq9SARrcoGhNL/ip3QCnP0HKV8AbE6xUFaOeudFwp6++4f7kavI2b57TcXxTKZDmhkfUgUgk2g5y0qroO8nNlkQjqzZErwyVYIEKrOEhZgXl1rpsDG9iVtUlrJ/j/k+PRMKgs/DbpHX5o7dpkL9hL1mcB22OH7DObshmTnudte8IL/Nf+F//In/2V+l5b85zdCP/sDyoBzbQ=</latexit><latexit sha1_base64="KkCWCONDP23+Y9vm670J5pBE6QY=">AAACpHicdVHbbtNAEF27XEq4hfLIy4oImoo0WieBFqRKleCBB4SCStpKcWqNt5N0Ve/a2h0jVZa/hC/jN/gCbONILSrzNHvOmcueibNEORLil+dv3Ll77/7mg87DR4+fPO0+2zp2aW4lzmSapPY0BoeJMjgjRQmeZhZBxwmexJcfa/7kB1qnUvOdrjJcaFgZtVQSqIKi7s9pP9RAF/GysOVZ0YedMtKDMNW4gp2D0OU6KsyBqK ivu0HJP0WmH9IFErTaQg9MudbzcLC6td0a2i4jc018VHdrX29wLV9DnajbE0MRiMme4GIYTEZv999XyXg0fjce82AomuixNqZR93d4nspcoyGZgHPzQGS0KMCSkgmWnTB3mIG8hBXOq9SARrcoGhNL/ip3QCnP0HKV8AbE6xUFaOeudFwp6++4f7kavI2b57TcXxTKZDmhkfUgUgk2g5y0qroO8nNlkQjqzZErwyVYIEKrOEhZgXl1rpsDG9iVtUlrJ/j/k+PRMKgs/DbpHX5o7dpkL9hL1mcB22OH7DObshmTnudte8IL/Nf+F//In/2V+l5b85zdCP/sDyoBzbQ=</latexit><latexit sha1_base64="KkCWCONDP23+Y9vm670J5pBE6QY=">AAACpHicdVHbbtNAEF27XEq4hfLIy4oImoo0WieBFqRKleCBB4SCStpKcWqNt5N0Ve/a2h0jVZa/hC/jN/gCbONILSrzNHvOmcueibNEORLil+dv3Ll77/7mg87DR4+fPO0+2zp2aW4lzmSapPY0BoeJMjgjRQmeZhZBxwmexJcfa/7kB1qnUvOdrjJcaFgZtVQSqIKi7s9pP9RAF/GysOVZ0YedMtKDMNW4gp2D0OU6KsyBqK ivu0HJP0WmH9IFErTaQg9MudbzcLC6td0a2i4jc018VHdrX29wLV9DnajbE0MRiMme4GIYTEZv999XyXg0fjce82AomuixNqZR93d4nspcoyGZgHPzQGS0KMCSkgmWnTB3mIG8hBXOq9SARrcoGhNL/ip3QCnP0HKV8AbE6xUFaOeudFwp6++4f7kavI2b57TcXxTKZDmhkfUgUgk2g5y0qroO8nNlkQjqzZErwyVYIEKrOEhZgXl1rpsDG9iVtUlrJ/j/k+PRMKgs/DbpHX5o7dpkL9hL1mcB22OH7DObshmTnudte8IL/Nf+F//In/2V+l5b85zdCP/sDyoBzbQ=</latexit><latexit sha1_base64="KkCWCONDP23+Y9vm670J5pBE6QY=">AAACpHicdVHbbtNAEF27XEq4hfLIy4oImoo0WieBFqRKleCBB4SCStpKcWqNt5N0Ve/a2h0jVZa/hC/jN/gCbONILSrzNHvOmcueibNEORLil+dv3Ll77/7mg87DR4+fPO0+2zp2aW4lzmSapPY0BoeJMjgjRQmeZhZBxwmexJcfa/7kB1qnUvOdrjJcaFgZtVQSqIKi7s9pP9RAF/GysOVZ0YedMtKDMNW4gp2D0OU6KsyBqK ivu0HJP0WmH9IFErTaQg9MudbzcLC6td0a2i4jc018VHdrX29wLV9DnajbE0MRiMme4GIYTEZv999XyXg0fjce82AomuixNqZR93d4nspcoyGZgHPzQGS0KMCSkgmWnTB3mIG8hBXOq9SARrcoGhNL/ip3QCnP0HKV8AbE6xUFaOeudFwp6++4f7kavI2b57TcXxTKZDmhkfUgUgk2g5y0qroO8nNlkQjqzZErwyVYIEKrOEhZgXl1rpsDG9iVtUlrJ/j/k+PRMKgs/DbpHX5o7dpkL9hL1mcB22OH7DObshmTnudte8IL/Nf+F//In/2V+l5b85zdCP/sDyoBzbQ=</latexit>

Signal acquired by the m-th
microphone in a-th array

Radiance Pattern of the 
nth source

e�jkkr(a)
m �r0nk

4⇡kr(a)m � r0nk
<latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit><latexit sha1_base64="xvKDSQfE9ExqgW807B+GTTArv9k="></latexit>

Green’s function

Signal of nth source

Microphone 
self-noise
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Geometric space Projective ray spaceGeometric Space

Source Localization (1/2)

Review of the Projective Ray Space representation of a 
point source



13

Geometric space Projective ray spaceGeometric Space Projective Ray Space

Source Localization (1/2)

Review of the Projective Ray Space representation of a 
point source
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Geometric space Projective ray space

l1 x
0 + l2 y

0 + l3 = 0
<latexit sha1_base64="ZPbo2ea1hfyrRJhElxXKNrkC3tg="></latexit><latexit sha1_base64="ZPbo2ea1hfyrRJhElxXKNrkC3tg="></latexit><latexit sha1_base64="ZPbo2ea1hfyrRJhElxXKNrkC3tg="></latexit><latexit sha1_base64="ZPbo2ea1hfyrRJhElxXKNrkC3tg="></latexit>

Geometric Space Projective Ray Space

Source Localization (1/2)

Review of the Projective Ray Space representation of a 
point source
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↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>
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Peak the maxima

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>
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Peak the maxima

Map to the Projective Ray 
Space

l(a)1,n = � sin(↵̂(a)
n );

l(a)2,n = �� cos(↵̂(a)
n );

l(a)3,n = �[ya cos(↵̂(a)
n )� xa sin(↵̂(a)

n )]
<latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>



18Source Localization (2/2)

Peak the maxima

Map to the Projective Ray 
Space

l(a)1,n = � sin(↵̂(a)
n );

l(a)2,n = �� cos(↵̂(a)
n );

l(a)3,n = �[ya cos(↵̂(a)
n )� xa sin(↵̂(a)

n )]
<latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>



19Source Localization (2/2)

Peak the maxima

Clustering and 
linear regression

(RANSAC)

Map to the Projective Ray 
Space

l(a)1,n = � sin(↵̂(a)
n );

l(a)2,n = �� cos(↵̂(a)
n );

l(a)3,n = �[ya cos(↵̂(a)
n )� xa sin(↵̂(a)

n )]
<latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit><latexit sha1_base64="WxUJQAlfxnxBPqlCycwZuX3a7WY="></latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>

↵
<latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit><latexit sha1_base64="s6xewW6PH6y1GOD3l/nfn2VVA+k=">AAACDnicdZDLSgNBEEV7fBtfUZduGoPgaujJRKM7wY1LBfOAJEhNW9EmPQ+6a4QQ8g+61f9wJ279BX/DL3BmjGBEa3W5t4pbnCDRypIQ787M7Nz8wuLScmlldW19o7y51bRxaiQ2ZKxj0w7AolYRNkiRxnZiEMJAYysYnOZ56w6NVXF0ScMEeyHcRKqvJFBmtbqgk1soXZUrwhWeqNUFF65Xqx4cHWfCr/qHvs89VxRTYZM5vyp/dK9jmYYYkdRgbccTCfVGYEhJjeNSN7WYgBzADXYyGUGItjcq3h3zvdQCxTxBw5XmhYk/L0YQWjsMg2wzBLq1v7Pc/CvrpNQ/6o1UlKSEkcyLSGksiqw0KuOA/FoZJIL8c+Qq4hIMEKFRHKTMzDQDM11Y2HacQ/omwf8XzarrZQgvapUTMcG1xHbYLttnHquzE3bGzlmDSTZgD+yRPTn3zrPz4rx+rc44k5ttNjXO2ycnapyy</latexit>
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Dn(✓,!)
<latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit>

✓
<latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="UcBVglPk4r5BZmhaPTtSSM6kTyg=">AAAB+XicbVC7TsNAEFyHVzABQk1zIkKiimwaKJFoKINEHlJiRevLJpxyfuhujRRZ6REt/0GH+BZ+gy/ANikIYarRzK5md8JUK8ue9+nUtrZ3dvfq++5Bwz08Om42ejbJjKSuTHRiBiFa0iqmLivWNEgNYRRq6ofz29LvP5GxKokfeJFSEOEsVlMlkQupM262vLZXQWwSf0VasMK4+TWaJDKLKGap0dqh76Uc5GhYSU1Ld5RZSlHOcUbDgsYYkQ3y6sylOM8sciJSMkJpUYn0eyPHyNpFFBaTEfKj/euV4n/eMOPpdZCrOM2YYlkGsdJUBVlpVPE/iYkyxIzl5SRULCQaZCajBEpZiFlRyHpgJdulW3Tk/21kk/Qu277X9u89qMMpnMEF+HAFN3AHHeiChAm8wKvz7Lw57z9d1pxVqSewBufjGz+rl3M=</latexit><latexit sha1_base64="32QNqcNmF4SJZoPSupxy9veXXaY=">AAACAnicbZC9TgJBFIXv+ouIirY2E4mJFdm10dLExhIT+UlgQ+4OFxiZ/cnMXROy4Rm01fewM76Hr+ETuKwUAp7q5JyZnJsvSLSy7Lpfzsbm1vbObmmvvF85ODyqHldaNk6NpKaMdWw6AVrSKqImK9bUSQxhGGhqB5Pbed9+ImNVHD3wNCE/xFGkhkoi51Grx2Ni7Fdrbt0tJNaNtzA1WKjRr373BrFMQ4pYarS267kJ+xkaVlLTrNxLLSUoJziibm4jDMn6WXHtTJynFjkWCRmhtChC+vsjw9DaaRjkL0PksV3t5uF/XTfl4bWfqShJmSI5H2KlqRiy0qgcA4mBMsSM88tJqEhINMhMRgmUMg/TnMvyYBHbWTmH5K0iWTety7rn1r17F0pwCmdwAR5cwQ3cQQOaIOERXuAV3pxn5935+MW54Sy4nsCSnM8f8pCbCw==</latexit><latexit sha1_base64="8U3L80aFWB+Vh5Ep+7WGcFm1+p4=">AAACAnicdZDLSgNBEEVrfBtf0a2bxiC4Cj2JGt0JblwqmAckQWraUlt7HnTXCBLyDbrV/3An/oe/4RfYGSOo6F1d7u3mFifKjHYs5VswMTk1PTM7N19aWFxaXimvLrZcmltFTZWa1HYidGR0Qk3WbKiTWcI4MtSObg5HffuWrNNpcsp3GfVjvEz0hVbIPmr1+IoYz8oVWZWh3G5IIavhdm1nb9+beq2+W6+LsCoLVWCs47Pye+88VXlMCSuDznVDmXF/gJa1MjQs9XJHGaobvKSutwnG5PqD4tqh2MwdcioyskIbUYT0/ccAY+fu4si/jJGv3O9uFP7VdXO+2OsPdJLlTIkaDbE2VAw5ZbXHQOJcW2LG0eUkdCIUWmQmqwUq5cPcc/k5WMRuWPKQvkiI/02rVg09whMJc7AOG7AFITTgAI7gGJqg4Boe4BGegvvgOXj5xDkRjLmuwQ8Frx9Pd5tI</latexit><latexit sha1_base64="ZatwxMS7f9Kg0ngjmx6izXAXaCQ=">AAACDXicdZBNSgNBEIV7/Df+RV26aQyCq6EniSbuAm5cKpgoJCHUdEpt7fmhu0YIIWfQrd7Dnbj1DF7DE9gZI6horR7vVfGKL0y1siTEmzc1PTM7N7+wWFhaXlldK65vtGySGYlNmejEnIdgUasYm6RI43lqEKJQ41l4czjOz27RWJXEpzRIsRvBZawulARyVqtDV0jQK5aELwJRrQku/KBa3qsfOFEpV/YrFR74Ip8Sm8xxr/je6ScyizAmqcHadiBS6g7BkJIaR4VOZjEFeQOX2HYyhghtd5h/O+I7mQVKeIqGK81zE79fDCGydhCFbjMCurK/s7H5V9bO6KLeHao4zQhjOS4ipTEvstIohwF5XxkkgvHnyFXMJRggQqM4SOnMzHH5WZjbdlRwkL5I8P9Fq+wHDuGJKDX8Ca4FtsW22S4LWI012BE7Zk0m2TW7Zw/s0bvznrxn7+Vzdcqb3GyyH+O9fgAILpyo</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit>
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5
6Dn(✓,!)

<latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit>

✓
<latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="UcBVglPk4r5BZmhaPTtSSM6kTyg=">AAAB+XicbVC7TsNAEFyHVzABQk1zIkKiimwaKJFoKINEHlJiRevLJpxyfuhujRRZ6REt/0GH+BZ+gy/ANikIYarRzK5md8JUK8ue9+nUtrZ3dvfq++5Bwz08Om42ejbJjKSuTHRiBiFa0iqmLivWNEgNYRRq6ofz29LvP5GxKokfeJFSEOEsVlMlkQupM262vLZXQWwSf0VasMK4+TWaJDKLKGap0dqh76Uc5GhYSU1Ld5RZSlHOcUbDgsYYkQ3y6sylOM8sciJSMkJpUYn0eyPHyNpFFBaTEfKj/euV4n/eMOPpdZCrOM2YYlkGsdJUBVlpVPE/iYkyxIzl5SRULCQaZCajBEpZiFlRyHpgJdulW3Tk/21kk/Qu277X9u89qMMpnMEF+HAFN3AHHeiChAm8wKvz7Lw57z9d1pxVqSewBufjGz+rl3M=</latexit><latexit sha1_base64="32QNqcNmF4SJZoPSupxy9veXXaY=">AAACAnicbZC9TgJBFIXv+ouIirY2E4mJFdm10dLExhIT+UlgQ+4OFxiZ/cnMXROy4Rm01fewM76Hr+ETuKwUAp7q5JyZnJsvSLSy7Lpfzsbm1vbObmmvvF85ODyqHldaNk6NpKaMdWw6AVrSKqImK9bUSQxhGGhqB5Pbed9+ImNVHD3wNCE/xFGkhkoi51Grx2Ni7Fdrbt0tJNaNtzA1WKjRr373BrFMQ4pYarS267kJ+xkaVlLTrNxLLSUoJziibm4jDMn6WXHtTJynFjkWCRmhtChC+vsjw9DaaRjkL0PksV3t5uF/XTfl4bWfqShJmSI5H2KlqRiy0qgcA4mBMsSM88tJqEhINMhMRgmUMg/TnMvyYBHbWTmH5K0iWTety7rn1r17F0pwCmdwAR5cwQ3cQQOaIOERXuAV3pxn5935+MW54Sy4nsCSnM8f8pCbCw==</latexit><latexit sha1_base64="8U3L80aFWB+Vh5Ep+7WGcFm1+p4=">AAACAnicdZDLSgNBEEVrfBtf0a2bxiC4Cj2JGt0JblwqmAckQWraUlt7HnTXCBLyDbrV/3An/oe/4RfYGSOo6F1d7u3mFifKjHYs5VswMTk1PTM7N19aWFxaXimvLrZcmltFTZWa1HYidGR0Qk3WbKiTWcI4MtSObg5HffuWrNNpcsp3GfVjvEz0hVbIPmr1+IoYz8oVWZWh3G5IIavhdm1nb9+beq2+W6+LsCoLVWCs47Pye+88VXlMCSuDznVDmXF/gJa1MjQs9XJHGaobvKSutwnG5PqD4tqh2MwdcioyskIbUYT0/ccAY+fu4si/jJGv3O9uFP7VdXO+2OsPdJLlTIkaDbE2VAw5ZbXHQOJcW2LG0eUkdCIUWmQmqwUq5cPcc/k5WMRuWPKQvkiI/02rVg09whMJc7AOG7AFITTgAI7gGJqg4Boe4BGegvvgOXj5xDkRjLmuwQ8Frx9Pd5tI</latexit><latexit sha1_base64="ZatwxMS7f9Kg0ngjmx6izXAXaCQ=">AAACDXicdZBNSgNBEIV7/Df+RV26aQyCq6EniSbuAm5cKpgoJCHUdEpt7fmhu0YIIWfQrd7Dnbj1DF7DE9gZI6horR7vVfGKL0y1siTEmzc1PTM7N7+wWFhaXlldK65vtGySGYlNmejEnIdgUasYm6RI43lqEKJQ41l4czjOz27RWJXEpzRIsRvBZawulARyVqtDV0jQK5aELwJRrQku/KBa3qsfOFEpV/YrFR74Ip8Sm8xxr/je6ScyizAmqcHadiBS6g7BkJIaR4VOZjEFeQOX2HYyhghtd5h/O+I7mQVKeIqGK81zE79fDCGydhCFbjMCurK/s7H5V9bO6KLeHao4zQhjOS4ipTEvstIohwF5XxkkgvHnyFXMJRggQqM4SOnMzHH5WZjbdlRwkL5I8P9Fq+wHDuGJKDX8Ca4FtsW22S4LWI012BE7Zk0m2TW7Zw/s0bvznrxn7+Vzdcqb3GyyH+O9fgAILpyo</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit>
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Interpolation
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6Dn(✓,!)

<latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit>

✓
<latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="UcBVglPk4r5BZmhaPTtSSM6kTyg=">AAAB+XicbVC7TsNAEFyHVzABQk1zIkKiimwaKJFoKINEHlJiRevLJpxyfuhujRRZ6REt/0GH+BZ+gy/ANikIYarRzK5md8JUK8ue9+nUtrZ3dvfq++5Bwz08Om42ejbJjKSuTHRiBiFa0iqmLivWNEgNYRRq6ofz29LvP5GxKokfeJFSEOEsVlMlkQupM262vLZXQWwSf0VasMK4+TWaJDKLKGap0dqh76Uc5GhYSU1Ld5RZSlHOcUbDgsYYkQ3y6sylOM8sciJSMkJpUYn0eyPHyNpFFBaTEfKj/euV4n/eMOPpdZCrOM2YYlkGsdJUBVlpVPE/iYkyxIzl5SRULCQaZCajBEpZiFlRyHpgJdulW3Tk/21kk/Qu277X9u89qMMpnMEF+HAFN3AHHeiChAm8wKvz7Lw57z9d1pxVqSewBufjGz+rl3M=</latexit><latexit sha1_base64="32QNqcNmF4SJZoPSupxy9veXXaY=">AAACAnicbZC9TgJBFIXv+ouIirY2E4mJFdm10dLExhIT+UlgQ+4OFxiZ/cnMXROy4Rm01fewM76Hr+ETuKwUAp7q5JyZnJsvSLSy7Lpfzsbm1vbObmmvvF85ODyqHldaNk6NpKaMdWw6AVrSKqImK9bUSQxhGGhqB5Pbed9+ImNVHD3wNCE/xFGkhkoi51Grx2Ni7Fdrbt0tJNaNtzA1WKjRr373BrFMQ4pYarS267kJ+xkaVlLTrNxLLSUoJziibm4jDMn6WXHtTJynFjkWCRmhtChC+vsjw9DaaRjkL0PksV3t5uF/XTfl4bWfqShJmSI5H2KlqRiy0qgcA4mBMsSM88tJqEhINMhMRgmUMg/TnMvyYBHbWTmH5K0iWTety7rn1r17F0pwCmdwAR5cwQ3cQQOaIOERXuAV3pxn5935+MW54Sy4nsCSnM8f8pCbCw==</latexit><latexit sha1_base64="8U3L80aFWB+Vh5Ep+7WGcFm1+p4=">AAACAnicdZDLSgNBEEVrfBtf0a2bxiC4Cj2JGt0JblwqmAckQWraUlt7HnTXCBLyDbrV/3An/oe/4RfYGSOo6F1d7u3mFifKjHYs5VswMTk1PTM7N19aWFxaXimvLrZcmltFTZWa1HYidGR0Qk3WbKiTWcI4MtSObg5HffuWrNNpcsp3GfVjvEz0hVbIPmr1+IoYz8oVWZWh3G5IIavhdm1nb9+beq2+W6+LsCoLVWCs47Pye+88VXlMCSuDznVDmXF/gJa1MjQs9XJHGaobvKSutwnG5PqD4tqh2MwdcioyskIbUYT0/ccAY+fu4si/jJGv3O9uFP7VdXO+2OsPdJLlTIkaDbE2VAw5ZbXHQOJcW2LG0eUkdCIUWmQmqwUq5cPcc/k5WMRuWPKQvkiI/02rVg09whMJc7AOG7AFITTgAI7gGJqg4Boe4BGegvvgOXj5xDkRjLmuwQ8Frx9Pd5tI</latexit><latexit sha1_base64="ZatwxMS7f9Kg0ngjmx6izXAXaCQ=">AAACDXicdZBNSgNBEIV7/Df+RV26aQyCq6EniSbuAm5cKpgoJCHUdEpt7fmhu0YIIWfQrd7Dnbj1DF7DE9gZI6horR7vVfGKL0y1siTEmzc1PTM7N7+wWFhaXlldK65vtGySGYlNmejEnIdgUasYm6RI43lqEKJQ41l4czjOz27RWJXEpzRIsRvBZawulARyVqtDV0jQK5aELwJRrQku/KBa3qsfOFEpV/YrFR74Ip8Sm8xxr/je6ScyizAmqcHadiBS6g7BkJIaR4VOZjEFeQOX2HYyhghtd5h/O+I7mQVKeIqGK81zE79fDCGydhCFbjMCurK/s7H5V9bO6KLeHao4zQhjOS4ipTEvstIohwF5XxkkgvHnyFXMJRggQqM4SOnMzHH5WZjbdlRwkL5I8P9Fq+wHDuGJKDX8Ca4FtsW22S4LWI012BE7Zk0m2TW7Zw/s0bvznrxn7+Vzdcqb3GyyH+O9fgAILpyo</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit>

Dn(✓,!)
<latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit><latexit sha1_base64="5FBhJPMxyg1KT/7OFQxKGq3BQLY="></latexit>

✓
<latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="UcBVglPk4r5BZmhaPTtSSM6kTyg=">AAAB+XicbVC7TsNAEFyHVzABQk1zIkKiimwaKJFoKINEHlJiRevLJpxyfuhujRRZ6REt/0GH+BZ+gy/ANikIYarRzK5md8JUK8ue9+nUtrZ3dvfq++5Bwz08Om42ejbJjKSuTHRiBiFa0iqmLivWNEgNYRRq6ofz29LvP5GxKokfeJFSEOEsVlMlkQupM262vLZXQWwSf0VasMK4+TWaJDKLKGap0dqh76Uc5GhYSU1Ld5RZSlHOcUbDgsYYkQ3y6sylOM8sciJSMkJpUYn0eyPHyNpFFBaTEfKj/euV4n/eMOPpdZCrOM2YYlkGsdJUBVlpVPE/iYkyxIzl5SRULCQaZCajBEpZiFlRyHpgJdulW3Tk/21kk/Qu277X9u89qMMpnMEF+HAFN3AHHeiChAm8wKvz7Lw57z9d1pxVqSewBufjGz+rl3M=</latexit><latexit sha1_base64="32QNqcNmF4SJZoPSupxy9veXXaY=">AAACAnicbZC9TgJBFIXv+ouIirY2E4mJFdm10dLExhIT+UlgQ+4OFxiZ/cnMXROy4Rm01fewM76Hr+ETuKwUAp7q5JyZnJsvSLSy7Lpfzsbm1vbObmmvvF85ODyqHldaNk6NpKaMdWw6AVrSKqImK9bUSQxhGGhqB5Pbed9+ImNVHD3wNCE/xFGkhkoi51Grx2Ni7Fdrbt0tJNaNtzA1WKjRr373BrFMQ4pYarS267kJ+xkaVlLTrNxLLSUoJziibm4jDMn6WXHtTJynFjkWCRmhtChC+vsjw9DaaRjkL0PksV3t5uF/XTfl4bWfqShJmSI5H2KlqRiy0qgcA4mBMsSM88tJqEhINMhMRgmUMg/TnMvyYBHbWTmH5K0iWTety7rn1r17F0pwCmdwAR5cwQ3cQQOaIOERXuAV3pxn5935+MW54Sy4nsCSnM8f8pCbCw==</latexit><latexit sha1_base64="8U3L80aFWB+Vh5Ep+7WGcFm1+p4=">AAACAnicdZDLSgNBEEVrfBtf0a2bxiC4Cj2JGt0JblwqmAckQWraUlt7HnTXCBLyDbrV/3An/oe/4RfYGSOo6F1d7u3mFifKjHYs5VswMTk1PTM7N19aWFxaXimvLrZcmltFTZWa1HYidGR0Qk3WbKiTWcI4MtSObg5HffuWrNNpcsp3GfVjvEz0hVbIPmr1+IoYz8oVWZWh3G5IIavhdm1nb9+beq2+W6+LsCoLVWCs47Pye+88VXlMCSuDznVDmXF/gJa1MjQs9XJHGaobvKSutwnG5PqD4tqh2MwdcioyskIbUYT0/ccAY+fu4si/jJGv3O9uFP7VdXO+2OsPdJLlTIkaDbE2VAw5ZbXHQOJcW2LG0eUkdCIUWmQmqwUq5cPcc/k5WMRuWPKQvkiI/02rVg09whMJc7AOG7AFITTgAI7gGJqg4Boe4BGegvvgOXj5xDkRjLmuwQ8Frx9Pd5tI</latexit><latexit sha1_base64="ZatwxMS7f9Kg0ngjmx6izXAXaCQ=">AAACDXicdZBNSgNBEIV7/Df+RV26aQyCq6EniSbuAm5cKpgoJCHUdEpt7fmhu0YIIWfQrd7Dnbj1DF7DE9gZI6horR7vVfGKL0y1siTEmzc1PTM7N7+wWFhaXlldK65vtGySGYlNmejEnIdgUasYm6RI43lqEKJQ41l4czjOz27RWJXEpzRIsRvBZawulARyVqtDV0jQK5aELwJRrQku/KBa3qsfOFEpV/YrFR74Ip8Sm8xxr/je6ScyizAmqcHadiBS6g7BkJIaR4VOZjEFeQOX2HYyhghtd5h/O+I7mQVKeIqGK81zE79fDCGydhCFbjMCurK/s7H5V9bO6KLeHao4zQhjOS4ipTEvstIohwF5XxkkgvHnyFXMJRggQqM4SOnMzHH5WZjbdlRwkL5I8P9Fq+wHDuGJKDX8Ca4FtsW22S4LWI012BE7Zk0m2TW7Zw/s0bvznrxn7+Vzdcqb3GyyH+O9fgAILpyo</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit><latexit sha1_base64="bIBPYpVjEX41UJ3fHsm1e0vj2d0=">AAACDXicdZDLSgNBEEV74ivGV9Slm8YguBp6kvjaCW5cRjBRSEKo6ZTapudBd40gId+gW/0Pd+LWb/A3/AI7YwQVrdXl3ipuccJUK0tCvHmFqemZ2bnifGlhcWl5pby61rJJZiQ2ZaITcx6CRa1ibJIijeepQYhCjWfh4Gicn92gsSqJT+k2xW4El7G6UBLIWa0OXSFBr1wRvghEfU9w4Qf16s7+gRO1am23VuOBL/KpsMk0euX3Tj+RWYQxSQ3WtgORUncIhpTUOCp1MospyAFcYtvJGCK03WH+7YhvZRYo4SkarjTPTfx+MYTI2tsodJsR0JX9nY3Nv7J2Rhf73aGK04wwluMiUhrzIiuNchiQ95VBIhh/jlzFXIIBIjSKg5TOzByXn4W5bUclB+mLBP9ftKp+4BCe1CuH/gRXkW2wTbbNArbHDtkxa7Amk+ya3bMH9ujdeU/es/fyuVrwJjfr7Md4rx8Jbpys</latexit>



23Radiance Pattern Estimation (2/3)

Estimate of the Radiance Pattern at the microphone arrays

Assumption: sources in the far field w.r.t to each array

Microphones within each array “see” the nth source under 
the same angle
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Interpolation of the Radiance Pattern

Radiance Pattern Estimation (3/3)

Idea: adopt a model to reconstruct the whole
radiance pattern from the estimates at a limited set of 

angles

Dn(✓
(a)
n ) =

L�1X

l=0

wn,l cos(l✓
(a)
n ) + rn,l sin(l✓

(a)
n )
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Interpolation of the Radiance Pattern

Radiance Pattern Estimation (3/3)
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31Signal Reconstruction

We exploit the estimate of the radiance patterns and the 
source positions to design an informed spatial filter
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0     Otherwise
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35Sound Synthesis

Once the parameters are estimated as described in the

previous sections, the sound field at the virtual microphone
location can be computed through the parametric model

P̂ (rVM ,!) =
N�1X

n=0

D̂n(✓VM,n,!) g(rVM , r̂0n,!) Ŝn(!)
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Simulations Results

Experiments Results
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Experiments Results

Example of a spectrogram of the VM signal w.r.t to the two
reference microphones
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40Conclusions

q We proposed a parametric technique for sound field

reconstruction in the presence of multiple sources. The

parameters are
q Sources locations;

q Radiance pattern of the sources;

q Sources dry signals

and they are estimated directly from the audio data.

Results demonstrate that the approach is promising even with

some errors in the estimation of the parameters.



41Future Works

q Include a directional sensitivity pattern of the virtual

microphone.

q Extend the presented technique also to reverberant

environments:
q Estimate the parameters robustly with respect to the reverberation

q Synthesize the sound field including the direct and diffuse components of the sound

field.


