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Background

• Gottlieb	
  Planetarium	
  – 18.5	
  M	
  dome	
  in	
  Kansas	
  
City

• Gottlieb	
  built	
  in	
  1999	
  as	
  part	
  of	
  Science	
  City	
  in	
  
Kansas	
  City’s	
  Union	
  Station

• Nov.	
  2009	
  – Partnership	
  is	
  formed	
  between	
  
Union	
  Station	
  and	
  ASKC	
  to	
  re-­‐ignite	
  interest	
  in	
  
the	
  venue
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Challenges

• Not	
  enough	
  working	
  equipment	
  to	
  present	
  
shows

• Very	
  limited	
  money
• Very	
  low	
  public	
  awareness
• ASKC	
  “gun-­‐shy” due	
  to	
  previous	
  partnership
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1920

1080

Total area (1920X1080) = 2,073,600 (pixels)
Area of Fish-Eye = 916,088
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1920

1080

Total area (1920X1080) = 2,073,600
Area of spherical mirror projection = 1,664,000
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Fisheye	
  vs Spherical	
  Mirror	
  Projection

540

Front half of dome = ~458,000 pixels Front half of dome = ~458,000 pixels

An equivalent number of pixels are used to project the front half of the 
dome for both Fisheye and Spherical Mirror Projection.
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Fisheye	
  Projection	
  with	
  truncated	
  image

Fisheye projection image truncation gives more resolution but 
sacrifices the area at the rear of the dome.
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How do we get more resolution and brightness on the front of 
the dome using spherical projection?
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Throw	
  ratio

Changing the throw ratio of the projector in order to place all projected pixels on the mirror
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Adjusting the mesh map to re-align the grid and restore the geometry

Re-aligning the grid
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Optimizing	
  resolution	
  and	
  brightness

540

Front half of dome = ~458,000 pixels Front half of dome = ~860,000 pixels

Pixel count is nearly doubled in the front half of the dome. With this, 
brightness and resolution are also nearly doubled.

740Standard configuration New configuration
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!".4& .4& )4)#,,'& #55(03,.4"1A& <'& #$& (32.($& .$& D#),& 8()+%1;4&
714"0#331+& -".5"& #33,.14& #& /+#A)#,& A.00.$/& 2(& 3.F1,4& $1#+& 2"1&
0.++(+&.$&(+A1+&2(&1B1$,'&3+(E152&<+./"2$144&(B1+&2"1&-"(,1&A(016&
:$&#&,#+/1&A(01R&2"1&3+(E152(+&.4&1F2+101,'&<+./"2&#$A&1B1$&-.2"&2"1&
3.F1,4&A.001A&$1#+,'&2(&<,#5%&#2&2"1&5,(4142&3(.$2&2(&2"1&0.++(+R&2"1&
3+(E1521A&<,#5%&.4&#52)#,,'&#&<+./"2&/+1'6&S"1$&3+(E152.$/&2"1&$./"2&4%'R&
-1& *()$A& 2"1& #+1#& #+()$A& 2"1& 0.++(+& -#4& 42.,,& 5#)4.$/& #& 3+(<,10& .$&
5($2+#42&($&2"1&+142&(*&2"1&A(016&
&
&
&
&
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A Baffle is shaped to cast a 
shadow on the mirror that 
evenly reduces excess light 
in the rear of the theatre.

 
 
S1& A($;2& )41& 2"1& (32.($& .$& 714"0#331+& 2(& /+#A)#,,'& 1,152+($.5#,,'&
A.0&2"1&3.F1,4&5,(41&2(&2"1&0.++(+6&S1&5"(41&2(&)41&#&015"#$.5#,&<#**,1&
2(& #55(03,.4"& 2"1& 2#4%& (*& A.00.$/& 2"1& #+1#& #44(5.#21A& -.2"& 2"(41&
3.F1,46& J4.$/& 2".4& 012"(AR& #,,& ,1B1,4& (*& ,./"2& #+1& +1A)51A& 1Q)#,,'& .$&
#+1#4& 5,(41& 2(& 2"1& 0.++(+& #$A& 5($2+#42& <12-11$& ,./"2& #$A& A#+%& #+1&
0#.$2#.$1A6& @($B1+41,'R& -.2"& 1,152+($.5& A.00.$/R& 2"1& 5($2+#42& .4&
A.0.$.4"1A& <12-11$& ,./"2& #$A& A#+%& #4& #& 5($41Q)1$51& (*& 0#%.$/& 2"1&
<+./"2142&,./"2&3+(3(+2.($#,,'&A.001+6&=,4(R&<15#)41&2"1&<#**,1&A.04&#,,&
3+(E152(+& ,./"2& $1#+& 2"1& 0.++(+R& ,144& 42+#'& ,./"2& .4& +1*,1521A& ($& 2"1&
+10#.$A1+&(*&2"1&A(016&
=&4315.#,,'&4"#31A&<#**,1&.4&3,#51A&5,(41&2(&2"1&3+(E152(+&,1$46&:2&<,(5%4&
,./"2&*+(0&2"1&2(34&#$A&4.A14&(*&2"1&)$*(5)41A&.0#/16&:2&5#424&#&4"#A(-&
($& 2"1& 0.++(+& (*& #& 4"#31& B1+'& 4.0.,#+& 2(& 2"1& 1**152& 3+(A)51A&
1,152+($.5#,,'&-.2"&714"0#331+6&

&
&

Moving the baffle 
away from the 
projector increases 
the shadow on the 
mirror.

Optimizing	
  contrast

 
 
!"1& <#**,1& 5#$& <1& 412& #2& A.**1+1$2& A.42#$514& *+(0& 2"1& 3+(E152(+& 2(&
#AE)42&2"1&#0()$2&(*&<#**,.$/6&=4&2"1&<#**,1&.4&0(B1A&#-#'&*+(0&2"1&
3+(E152(+R&&0(+1&(*&2"1&,./"2&5($1&.4&.$21+51321A&#$A&2"1&4"#A(-&($&
2"1&0.++(+&<15(014&0(+1&3+($()$51A6&
&
&
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• '()&*+,%-.*/,%*"(010%2340,($)*.2$40(5
• !4$(1$%1*6%27+$%621*6%,5%$##0(5*+,(84*),,-*%0594*,(*492*

1,#2*"()2..**%27+$%621*+049*$*3".4,#*#2.9#$6 :
• ;,4*#$(&*10504$)*6%,<234,%.*9$=2*492*/)2>0?0)04&*/,%*490.*

#249,1*4,*+,%-:*@A(*$)42%($40=2*3,")1*?2*".0(5*$*)$%52%*
10$#242%*#0%%,%:B

C0=2(*492*%0594*2D"06#2(4E*1%$#$403*0(3%2$.2.*0(*%2.,)"40,(E*
?%0594(2..E*$(1*3,(4%$.4*$(1*?2*$3902=21*0(*.692%03$)*#0%%,%*
6%,<2340,(*.&.42#.*+049*$*%2)$40=2)&*.#$))*0(=2.4#2(4*,/*40#2*
$(1*#,(2&:

Caveats:

 
 
:$&4)00#+'W&
&
>(01&5#B1#24W&

• 9<B.()4,'R& 2".4& 012"(A& .4& ($,'& /(.$/& 2(& -(+%& -1,,& -.2"&
)$.A.+152.($#,&41#2.$/6&

• :*&'()&#+1&<)'.$/&'()+&3+(/+#00.$/&3+1P-#+31AR&.2&-($;2&,((%&
+./"2&)$,144&+1P-#+31A&-.2"&#&5)42(0&014"0#36&

• !"1&Z./.2#,&D+(E152.($&Al.4.($&GOKO&e\&.4&)41A&.$&2"1&4'4210&#2&
2"1&C(22,.1<6&:2&.$5(+3(+#214&#&a((0&*1#2)+1&-".5"&#,,(-4&*(+&#&
/+1#2& A1#,& (*& ,#2.2)A1& .$& #AE)42.$/& 2"1& 2"+(-& +#2.(& (*& 2"1&
3+(E152(+&#$A&.4&5#3#<,1&(*&*(5)4.$/&#&B1+'&40#,,&.0#/1&($&2"1&
0.++(+6&M(2&0#$'&A./.2#,&3+(E152(+4&#,,(-&2".4&0)5"&*,1F.<.,.2'&.$&
.0#/1&4.a1&#$A&*(5)46&9$1&.A1#&2"#2&0./"2&<1&1F3,(+1A&2(&0#%1&
2".4& 215"$.Q)1& #B#.,#<,1& 2(& 0(+1& 3+(E152(+4& .4& )4.$/& #& ,#+/1+&
A.#0121+&0.++(+6&
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New	
  ideas	
  for	
  maximizing	
  brightness,	
  
resolution,	
  and	
  contrast	
  for	
  spherical	
  

mirror	
  projection.
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