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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
QUALITY EVALUATION  METHOD FOR THE SOUND FIELD  
OF  DIRECTIONAL LOUDSPEAKER ARRAY SYSTEMS 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons,  
Techn ica l  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub ject deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  g overnmen tal  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati ona l  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.  

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Pub l i cati ons  
transparen tl y to  the  maximum  exten t possi b l e  i n  thei r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  pub l i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any a ttestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  con form i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i n cl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.  

8)  Atten tion  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC  62777  has  been  prepared  by subcommi ttee  subcommi ttee  
techn ical  area  1 1 :  Qual i ty for aud io,  video  and  mu l timed ia  systems,  of I EC techn ical  
commi ttee  techn ical  commi ttee  1 00:  Aud io,  video  and  mu l timed ia  systems  and  equ ipment.  

The  text of th is  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

1 00/2603/FDIS  1 00/2637/RVD 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  i n  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part 2 .  
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The  commi ttee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  web  s i te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  
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I NTRODUCTION  

Directional  l oudspeaker array systems  provide  focused  sound  for a  person  to  l i sten  a lone  
wi thou t d istu rbing  others.  Th is  system  is  conven ient for consumers  who  want to  l i sten  to  
sound  wi thou t earphones  or headphones.  

Th is  system  wou ld  be  widely used  i n  consumer e lectron ics,  for example,  smart phone  or pad ,  
TV,  computer,  navigator,  and  game mach ine.  The  appl icable  area  for the  system  cou ld  be  
fi tness  club,  exh ibi tion  room,  museum,  shopping  mal l ,  and  etc.  A s imple  and  easy concept i s  
needed  to  evaluate  the  performance  of the  d i rectional  l oudspeaker array system  for a  
consumer.  I t  wi l l  provide  consumers  wi th  personal ized  aud io  space  cri teria  i n  order to  
compare  the  aud io  sound  fi e ld  qual i ty between  various  e lectron ic products  that have  a  
d i rectional  l oudspeaker array system.  I t  i s  importan t to  speci fy the  qual i ty evaluation  method  
for the  personal  aud io  space  and  the  concept of personal  aud io  space.  

Th is  standard  provides  gu idel ines  for general  test methods  to  evaluate  the  qual i ty of 
d i rectional  l oudspeaker array systems.  
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QUALITY EVALUATION  METHOD FOR THE SOUND FIELD  
OF  DIRECTIONAL LOUDSPEAKER ARRAY SYSTEMS 

 
 
 

1  Scope 

Th is  I n ternational  Standard  appl ies  to  d i rectional  l oudspeaker array systems  of any kind ,  and  
to  the  parts  of wh ich  they are  composed  or wh ich  are  used  as  auxi l iaries  i n  such  systems.  

Th is  standard  deals  wi th  the  determination  of the  performance  of d i rectional  l oudspeaker 
array systems,  the  comparison  of these  system  types,  and  the  determination  of thei r proper 
practical  appl ication ,  by l i sti ng  the  characteristics  wh ich  are  usefu l  for thei r speci fi cation .  I t  
speci fies  un i form  measurement methods  for these  characteristics.  

Th is  standard  i s  restricted  to  a  description  of the  aud io  space  around  a  person  and  the  
relevant method  of measurement.  I t  does  not consider characteristics  of l oudspeakers,  wh ich  
are  speci fied  i n  I EC  60268-5.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60268-1 ,  Sound system equipment – Part 1 :  General 

I EC  60268-2,  Sound system equipment – Part 2: Explanation of general terms and 
calculation methods 

I EC  60268-5,  Sound system equipment – Part 5:  Loudspeakers 

IEC 61 672-1 ,  Electroacoustics – Sound level meters – Part 1 : Specifications 

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i tions  apply.  

3.1   
personal  acoustic  zone 
PAZ 
acoustic space  occupied  by a  person  

3.2   
personal  d istance 
d istance  between  l i steners  and  a  d i rectional  l oudspeaker array system  

3.3   
sound  pressure  level  at  a  personal  acoustic  zone 

i jP  

sound  pressure  level  measured  at  the  center of the  surface  j of the  personal  acoustic zone  i 
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3.4  
average  sound  pressure  level  at  a  personal  acoustic  zone 

iP  

mean  value  of the  sound  pressure  l evels  measured  at the  centers  of the  surfaces  of the  
personal  acoustic zone  i 

3.5  
personal  acoustic  zone index 
PAZI  
ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  for a  l i stener,  to  the  
total  average  sound  pressure  levels  for l i steners  around  the  d i rectional  l oudspeaker array 
system  l ocated  at a  speci fied  personal  d i stance  

3.6  
personal  acoustic  zone index-x 
PAZI-x 
ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  of a  l i stener i n  fron t of 
the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  sound  pressure  l evels  of 
l i steners  at  the  front,  the  fron t-righ t,  and  the  front- left  of the  system  

3.7   
personal  acoustic  zone index-y 
PAZI-y 
ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  of a  l i stener located  i n  
front of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  sound  pressure  
l evels  of l i steners  at the  fron t and  the  rear of the  system  

3.8   
personal  acoustic  zone index-xy 
PAZI-xy 
ratio  of the  average  sound  pressure  level  of the  personal  acoustic zone  of a  l i stener located  i n  
fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  sound  pressure  
l evels  of l i steners  at the  front,  the  fron t-ri gh t,  the  fron t- left  and  the  rear of the  system  

3.9   
personal  acoustic  zone index-xyz 
PAZI-xyz 
ratio  of the  average  sound  pressure  level  of the  personal  acoustic zone  of a  l i stener l ocated  i n  
fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  sound  pressure  
l evels  of persons  at  the  fron t,  the  fron t-ri gh t,  the  front- left,  and  the  rear,  and  the  front-upper,  
and  the  front- lower of the  system  

4 Personal  acoustic  zone  and  sound  pressure  level  

4.1  Personal  acoustic  zone 

The  personal  acoustic zone  (PAZ)  i s  defined  as  an  acoustic space  occupied  by a  person  as  
shown  i n  F igure  1 .  The  d imensions  of the  personal  acoustic zone  are  defined  as  W (wid th ),  D 
(depth ) ,  and  H (heigh t) .  Considering  the  standard  s ize  of a  person ,  the  d imensions  of the  
personal  acoustic zone  shal l  be  stated .  
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Figure  1  – Personal  acoustic  zone 

4.2  Personal  d istance  between  l isteners  

The  personal  d istance  between  separate  l i steners,  x and  z,  shal l  be  defined  as  the  d istance  
between  the  cen tres  of thei r personal  acoustic zones,  see  F igure  2 .  Considering  the  standard  
s ize  of a  person ,  the  d imension  of the  personal  d i stance  between  l i steners  shal l  be  stated .  

 

Figure  2  – Personal  acoustic  zone and  sound  pressure  level  

4.3  Personal  d istance between  a  d i rectional  loudspeaker array system  and  a  l istener 

The  personal  d i stance  between  a  d i rectional  l oudspeaker array system  and  a  l i stener,  y,  shal l  
be  defined  as  a  d istance  from  the  cen tre  of the  d i rectional  l oudspeaker array system  to  the  
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l i stener i n  fron t of the  system,  as  shown  i n  F igure  2 .  The  personal  d i stance  shal l  be  speci fied  
by the  target appl ication  area  of the  d i rectional  l oudspeaker array system.  

4.4 Average  sound  pressure  level  at  a  personal  acoustic  zone 

The  sound  pressure  l evel ,  i jP ,  shal l  be  defined  as  the  sound  pressure  level  measured  at 

the  cen ter of the  surface  j of the  personal  acoustic zone  i.  The  average  sound  pressure  l evel  

of the  personal  acoustic zone,  iP ,  shal l  be  the  mean  value  of the  sound  pressure  l evels  

measured  at the  cen ter of the  surfaces  of the  personal  acoustic zone,  as  shown  in  F igure  3 .  
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Figure  3  – Measuring  points  of the  personal  acoustic  zone 

The  average  sound  pressure  l evel  of the  personal  acoustic zone,  P i,  a t  the  posi tion  of l i stener,  

as  shown  in  F igure  2 ,  i s  defined  as  fol lows:  

a)  PF  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  i n  fron t of the  
d i rectional  l oudspeaker array system;  

b)  PL  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  at  the  fron t-left of 
the  d i rectional  l oudspeaker array system;  

c)  PR  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  at the  front-righ t of 
the  d i rectional  l oudspeaker array system;  

d )  PB  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  at the  rear of the  
d i rectional  l oudspeaker array system;  

e)  PU  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  at the  front-upper of 
the  d i rectional  l oudspeaker array system;  

f)  PD  i s  the  average  sound  pressure  l evel  of the  personal  acoustic zone  at  the  fron t- lower of 
the  d i rectional  l oudspeaker array system.  

5 Personal  acoustic  zone  index 

5.1  General  

The  personal  acoustic zone  index provides  the  ratio  of the  average  sound  pressure  l evel  of 
the  personal  acoustic zone  of one  l i stener,  to  the  average  sound  pressure  level  of another 
l i stener at a  speci fied  personal  d istance.  
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5.2  PAZI-x 

PAZI-x  i s  defined  as  the  ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic 
zone  of a  l i stener i n  fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  
average  sound  pressure  l evels  of l i steners  at  the  front,  the  fron t-righ t,  and  the  fron t- left  of the  
system.  Th is  i ndex means  a  re lative  ratio  of the  average  sound  pressure  l evel  of the  l i stener 
i n  fron t of the  d i rectional  l oudspeaker array system  to  those  of the  persons  who  are  at the  left  
s ide  and  ri gh t s ide  of the  l i stener.  

PAZI-x  =  PF/(PF+PR+PL)  

5.3  PAZI-y 

PAZI-y i s  the  ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  of a  
l i stener l ocated  i n  fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  
sound  pressure  l evels  of l i steners  at the  fron t and  the  rear of the  system.  Th is  i ndex means  a  
relati ve  ratio  of the  average  sound  pressure  l evel  of a  l i stener i n  fron t of the  d i rectional  
l oudspeaker array system  to  that of the  person  who  i s  at  the  rear s ide  of the  system.  

PAZI-y =  PF/(PF+PB)  

5.4 PAZI-xy 

PAZI-xy i s  the  ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  of a  
l i stener l ocated  i n  fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  
sound  pressure  l evels  of l i steners  at  the  fron t,  the  fron t-righ t,  the  front- left and  the  rear of the  
system.  Th is  i ndex means  a  re lative  ratio  of the  average  sound  pressure  l evel  of a  l i stener 
l ocated  i n  fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of those  of the  persons  
who  are  neighboring  the  l i stener i n  a  2-d imensional  p lane,  as  shown  in  F igure  2 .  

PAZI-xy =  PF/(PF+PR+PL+PB)  

5.5  PAZI-xyz 

PAZI-xyz  i s  the  ratio  of the  average  sound  pressure  l evel  of the  personal  acoustic zone  of a  
l i stener l ocated  i n  fron t of the  d i rectional  l oudspeaker array system  to  the  sum  of the  average  
sound  pressure  l evels  of persons  at the  fron t,  the  front-righ t,  the  front- left,  and  the  rear,  and  
the  fron t-upper,  and  the  front-lower s ides  of the  system.  Th is  i ndex means  a  re lati ve  ratio  of 
the  average  sound  pressure  l evel  of a  l i stener l ocated  i n  fron t of the  d i rectional  l oudspeaker 
array system  to  the  sum  of the  average  sound  pressure  l evels  of the  persons  who  are  
neighboring  the  l i stener i n  3-d imensional  space.  

PAZI-xyz  =  PF/(PF+PR+PL+PB+PU+PD)  

6 Measurement of the  sound  pressure level  for a  personal  acoustic zone 

6.1  General  

Th is  standard  shal l  be  used  in  con junction  wi th  I EC  60268-1 ,  I EC  60268-2 ,  I EC  60268-5  and  
I EC  61 672-1 .  

6.2  Characteristics  to  be  specified  

The  sound  pressure  level  shal l  be  speci fied  as  a  function  of frequency measured  under free  
fie ld  cond i tion  at a  speci fied  constant vol tage  wi th  s inusoidal  s ignal .  
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6.3  Method  of measurement 

6.3.1  Directional  loudspeaker array system 

The  d i rectional  l oudspeaker array system  shal l  be  brought under normal  measuring  cond i tions.  

6.3.2  M icrophone 

The  measuring  m icrophone  shal l  be  posi tioned  i n  the  posi tion  speci fied  i n  4 . 4 .  

6.3.3  Test s ignals  

6.3.3.1  General  

Acoustical  measurements  shal l  be  made under the  fol lowing  measuring  s ignal  cond i tion ,  and  
be  i nd icated  wi th  the  resu l ts.  

6.3.3.2  Sinusoidal  s ignal  

The  s inusoidal  test s i gnal  shal l  not exceed  the  rated  vol tage  at any frequency.  The  vol tage  
across  the  inpu t terminals  of the  d i rectional  l oudspeaker array system  under test shal l  be  kept 
constan t for a l l  frequencies  un less  otherwise  stated .  

6.3.4 Sound  pressure  level  curves  

6.3.4.1  General  

One  or both  of the  fol l owing  ways  may be  chosen  for d isplaying  the  sound  pressure  l evel  
cu rves.  A fami l y of frequency responses  to  be  used  shal l  be  selected  for some  frequencies  or 
frequency bands  accord ing  to  the  appl ication .  

6.3.4.2  Curves  at  stated  frequencies  

A fami l y of sound  pressure  l evel  curves  at  stated  frequencies  shal l  be  d isplayed .  

6.3.4.3  Curves  at  stated  frequency bands  

A fami l y of sound  pressure  l evel  curves  at  stated  frequency bands  shal l  be  d isplayed .  

6.4 Test environment condi tion  

6.4.1  Temperature  

The  temperature  of the  test room  shal l  be  a  standard  room  temperature  (23  °C  ±  5  K).  

6.4.2  Humidi ty 

The  humid i ty i n  the  test room  shal l  be  a  re lative  humid i ty (RH)  of 30  %  ~  60  %.  

7  Indication  of the  characteristics  to  be  specified  

Data  that shal l  be  g iven  by the  manufacturer are  i nd icated  i n  Table  1  by an  “X” .  Data  that the  
manufacturer shou ld  g i ve  are  ind icated  by the  l etter “R”  (recommended).  

A =  data  that shal l  be  speci fied  at stated  frequencies;  

B  =  data  that shal l  be  speci fied  at a  stated  frequency range.  
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Th is  table  shal l  be  speci fied  i n  a  document avai lable  to  buyers  before  purchase  of the  
d i rectional  l oudspeaker array system.  

Table  1  – Characteristics  to  be  specified  

Clauses  and  subclauses  
System  

A B  

4  Persona l  acoustic  zone  and  sound  pressu re  l evel  

4 . 1  Persona l  acousti c  zone  

4 . 2  Personal  d i stance  between  l i s teners  

4 . 3  Personal  d i stance  between  a  d i recti onal  l oudspeaker array system  

and  a  l i s tener 

4 . 4  Average  sound  pressu re  l evel  of the  personal  acousti c  zone  

5  Personal  acousti c  zone  i ndex  

5. 2  PAZI -x  

5. 3  PAZI -y  

5. 4  PAZI -xy  

5. 5  PAZI -xyz  

6  Measuremen t of the  sound  pressu re  l eve l  for a  personal  acousti c  zone  

6 . 4  Test  envi ronmen t  cond i ti on  

6 . 4 . 1  Temperatu re  

6 . 4 . 2  Hum id i ty  
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Annex A 
( informative)  

 
Example of standard  specifications  for a  personal  audio space 

Th is  annex provides  an  example  of a  standard  speci fication  for personal  aud io  space  wh ich  i s  
i n tended  to  be  used  for measuring  the  qual i ty of the  sound  fi e ld  of a  d i rectional  l oudspeaker 
array system.  

Table  A.1  – Personal  acoustic  zone – Dimensioned  example  

Description  Parameter Value  
cm  

Personal  acousti c  zone  –  covers  a  movi ng  zone  of a  head  of an  adu l t  who  i s  i n  fron t  
of the  d i recti onal  l oudspeaker array system  and  i n tends  to  l i s ten  to  the  sound  from  the  
system  (see  4 . 1  and  F i gu re  1 )  

H 40  

W 40  

D 40  

Personal  d i stance  between  l i s teners  (see  4 . 2  and  F i gu re  2 )  x 60  

z 60  

Personal  d i stance  between  a  d i recti onal  l oudspeaker array system  and  a  l i s tener –  for 
mobi l e  phones  (see  4 . 3  and  F i gu re  2 )  

y 40  
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