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 We are going to evaluate the photographic 
condition of the EX3 camera in the following pages. 
Test will be based on several fundamental aspects: 
resolution, sensitivity, dynamic range or color. We have 
checked these aspects through both the objectives and 
the Imatest program, moreover, after having looked at 
the images, with more subjective assessment which 
contains noise evaluation, texture and general 
appearance. For this reason, we have used the camera at 
1920x1080 HQ (VBR), 25 fps and 180º shutter angle; 
we have recorded on SxS cards. In order to study images 
we have imported native images to Finacult and we have 
worked with Color.  

We believe that this work methodology is one of 
the most affordable and used because of the price and 
target of the camera. However, we are not saying that it is not possible to improve the image quality changing 
some camera condition as the lens substitution or choosing a recording system that applies less compression. For 
lighting adjustment and evaluation of recorded images we have used Cinetal monitor with WM, Sekonic L-
558/Cine light meter and Minolta Color meter IIIF, all of them suitably calibrated. 

Test should be considered as a way of general approach to the camera behavior. It should be used as a 
reference to make the test that each one thinks necessary for one's own production. 

Article images are from the original frames, but turned into CMYK space. They should be used merely as 
a comparative reference. 
 
NOMINAL EVALUATION OF EXPOSURE INDEX (IE)* 
 

We have taken into account the light level required to saturate the sensor in order to estimate IE regarding 
base saturation. According to the formula proposed by Kodak (App note MTD/PS-0234) to get the IE value 

             
Number 15.4 is a constant. It depends on the 

lens transmittance or the vignetting factor, among 
other considerations; f value is the squared 
diaphragm, L value is the reflection light from 18% 
gray chart in cd/m2, and t value is exposure time in 
seconds. With the standard curve 3 and 0db the 
value is between 320 and 400 ISO, and with the 
Cine curves is between 160 and 200 one. Within 
these ISO values, the middle gray value is 45% 
through the waveform monitor. If we use 320 as IE 
value with the gamma curve CINE, then the middle 
gray value is around 37%. Can we consider this IE 
as the effective value of sensitivity? We have 
analyzed noise, texture and resolution to answer the 
question. Firstly, we have realized that the camera, 
even under a right exposure, has a high level of 
noise at the area of midddle tones and shadows. This 
noise could be minimized if we use a lower IE 
value, in other words, if we use either the diaphragm 
more open or to light more these areas. 

 
 
 
 
 
 

	  
Kodak 18%gray chart and 90% white. We have used the following 
values in the formula: f= 6.3; t = 1/50; and L= 90

€ 
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	  	  	  Noise	  at	  blue	  channel	  	  
	  

     We can see the noise at the blue channel with different ISO values in above images. We can notice that the 
nominal value gives high level at middle tones and shadows. We have checked that 200/250 ASA is a 
satisfactory IE to get middle tones and black cleaner. Although we will be able to see more or less noise through 
different gamma curves following the test, we believe that IE value of ISO250 works tolerably well, at both STD 
curves and CINE, as we have checked the multi exposures and outdoor frames. I would like to stress that it 
should not be mixed up the IE with the exposure, the last one depends also on other elements in addition of the 
IE. As a result, we can change the IE to expose according to the frame requirements. At the same time, we can 
use higher IE if in the postproduction we are going to apply some kind of Denoise to the image in order to hide 
the noise. Lastly, noise evaluation holds certain limits of subjective elements; in other words, someone could 
agree with the noise regarding 400ISO, whereas I agree with it regarding 250ISO. Therefore; everyone has to 
settle the values for the forthcoming shooting; without forgetting the final image size on the screen (it is not the 
same to shoot for TV screen, theater or the web page), nor the distance between the image visual display and us. 

Results about sensitivity do not come as a surprise whether we bear camera features in mind: it has three 
1/2”CMOS, but even though this kind of sensor improvements, they give more noise and less sensitivity than the 
CCD ones. On the other hand, the sensors size and their pixels are smaller than the 2/3” usual ones; this fact 
influences on manifestation of more quantity of noise. 

Therefore; I adjust my light meter for next values for the forthcoming pre lightings: 
If I shoot through STD curves: ISO 250/320 
If I shoot through CINE curves: ISO 250 

 
RESOLUTION/SHARPNESS 
    

 As we have pointed out other times, final resolution 
of the image depends on combination of the resolution of 
each single element involved in the image shooting. 
Therefore; our outcomes with this camera are coming from 
the evaluation of all ½” sensors along with their prisms; the 
manufactured VCL-614B2X zoom, and the recording 
system on SxS cards. Next, we will show the MTF curve 
through IMATEST program result of ISO 12233 analyses. 
 
 

ISO12233 Test Chart	  

	  



      
 

On the left image, we can see the MTF curve with the detail circuit off, resolution is 625.6 Lw/Ph. The 
red dotted line represents the curve value with a standard detail correction. On the right image, the MTF curve 
regarding with the detail circuit of the camera on at 0 value; we can see how the curve is adjusted for the red 
dotted one, and the MTF value is 50% of 835.5 Lw/Ph. 

As we already pointed out, the image size is 1920x1080; however, this information does not say anything 
about resolution, since, for example, the F23 or F35 cameras also give the image of 1920x1080. I have no 
intention of contrasting the matchless EX3 and F23 cameras; however, I show the profile to both of them below, 
in order to understand much better which resolution is. 
 

 
 

 If we pay attention to both profiles, we can see that 
EX3 has excellent sharpness, close to the F23 one; however 
the last one provides more resolution, and above all, it 
reproduces much better the textures. It should not be 
forgotten that the left section of the MTF curve (low 
frequencies) shows the sharpness, whereas the central one 
indicates the texture, and finally the right one the resolution 
power. 

If we superimpose both MTF curves (detail OFF), 
we can see how F23 really shows a larger “bell”, in other 
words, the area under the curve is greater; therefore, 
(according to the Otto Schade’s proof) the perception about 
the image is much better with the F23 than the EX3. We 
could check this result with the outdoor frames.  

I have made the comparison in order to avoid any 
further confusion regarding the resolution. The expression 
HD is only related to the image size, not to its resolution; 
moreover, even if we know the manufactured TV lines, we 
do not know anything, neither about the sharpness of 
images nor the camera abilities to represent textures. For 
example, we can read in the EX3’s manual about technical 
features that horizontal resolution is 1000 TV lines, or even 
more, whereas in the F23 manual says the same: 1000 TV 
lines in the center of the images at 5%. 

 
 
 
 

 

	  

	  



Does it mean that image perception regarding sharpness and texture are the same to both cameras? No, 
obviously it does not; because to state this fact we have to know the shape of the MTF curve regarding different 
values, not just one 

Nevertheless; we have been amazed with the EX3 sharpness, very high, and more than enough in a lot 
applications. As we already pointed out, when the detail circuit is on, perception of image sharpness improves, 
but compression effects also increase, and as a result, the artificial feeling of electronic image increases as well. 
 

 
 

 

 
CINE1 gamma curve, -3db, detail ON. ND2 at camera with T 3.5 
 
 
 
 
 
 
 



 
On the above image, we can see the excellent 

sharpness of the camera on trunks and branches, although 
we can also see the worst reproduction of textures, above all 
in the snow and on the barks. 

The camera is able to shoot at 720p format as well. 
Next, differences between this format and 1080p one. 
 
  
 
 

 
 
 

 Previous two graphs show the profile of the ESSER resolution chart. On the left, we can see the graph at 
1080p format; on the right, at 720p. It is clearly visible the resolution of the first format is larger than opposed to 
the second one. 

Finally, we are going to check the diffraction effect. Diffraction effect is well-known among cameras with 
small sensors and high density of pixels (i.e., pixel size is very small). The EX3’s pixel size is around 3.8 
microns as oppose to 5.5 of the F23 one. The diffraction effect becomes a reality with loss of sharpness out 
certain diaphragms; it occurs when the diameter of the diffraction circle (Airy’s circle) is longer than the pixel 
size.  

Next image shows comparatively different diaphragms through the DSCLab’s chart resolution. We 
cannot see clearly the loss of sharpness until reaching the T11; however, we can see slight difference between 
5.6 and 8 at very high frequencies. As a result of the diffraction, loss of resolution is very evident at T16. 

It should be recalled that decreasing pixel size from certain level makes worse the images quality; so, 
smaller pixels involve less sensitivity, more noise, less RD, and less resolution.  
 

 
 

My adjustment: I use the 1080p with Detail ON in order to get the largest resolution possible and -20 and 
-30 values to get more natural image, so the compression artifacts will be less visible. I do not use diaphragms 
lager than T8. 
 
 
 
 

	  



DYNAMIC RANGE. GAMMA CURVES 
 

Camera supplies eight different curves 
classified in two separate groups with four curves 
each one: STANDARD, and CINE curves. 

STANDARD curves show different 
contrast variations. They are: 

STD1. It gives the largest contrast and makes 
more visible the noise 

STD2. It gives more natural image and 
changes shadows; they are brighter than 
shadows through STD1 curve.  

STD3. It is virtually equal to the 2 one, but 
black are slightly softer. It comes as a 
default setting.  

STD4. It gives less contrasted and brighter 
image. On the right image, we can see 
compared the representation of the four 
curves through the Kodak’s gray scale. 

 

 
 
On previous image, we can see the still-life through the four curves, and their representation on the 

waveform monitor. We can check easily how the STD1 curve is the most and the STD4 the less contrasted one, 

	  



although it shows brighter image. The STD1 curve shows black more glued and white brighter than the other 
ones. Watch carefully the middle gray value on the 
WFM with the different curves, as well as the dark hair 
of the white doll and values from the different white 
fabrics. 

We show comparatively the noise on the 
Macbeth chart, it was analyzed through IMATEST. We 
can check that the two noisiest curves are the STD1 and 
STD3; the least noisy is the STD4. As we can see, noise 
of the STD1 curve is evident, above all within the 
middle dark tones. Graph shows the noise level on Y 
axis, it is graduated in percent from the subtraction 
from the black and white patches of the chart. The 4th 
patch matches with the middle gray, and precisely here, 
1st and 3rd curves are the nosiest. The noise increases 
quite a lot with the STD1 at the 5th patch.  
 
 

 
	  	  	  	  	  	  	  Noise	  at	  green	  channel	  with	  STD	  curves.	  STD1	  shows	  larger	  noise	  at	  middle	  tones	  and	  shadow;	  STD1	  shows	  the	  least.	  

 
 
 

STD curves are manufactured to offset the gamma 
curves of monitors, in order to get a lineal outcome that 
shows images within correct tone range. 

We have recorded the Stouffer strip with the STD3, 
the one that uses as default setting to evaluate its dynamic 
range. Next, we can see the results: 
 
 
 

	  

	  



 
 

Camera shows a total amount of 9.24 stops, and 7.77 stops regarding noise of 0.5 f stops (Medium). We 
will use multi exposures and the analysis of the noise in order to discuss below which values seem more suitable 
for us,  

Camera gives other kind of curves to capture larger dynamic range; they are the same that Sony top 
quality cameras use: the Hypergamma curves 

 

 
 
CINE1. It is designed to transfer the largest DR. It provides information at both middle tones and 

shadows, as well as at highlights. Information clipping appears at 109% value; it involves grading work to adjust 
values to the TV standard regulation. According to the manufacturer manual, the curve is useful “to reach 
quietness and tranquility impressions”, therefore, I have taken the decision to name it as “Trankimazin” curve; 
nevertheless, I never heard about any curve with such effects. 

CINE2. It is very similar to the 1st curve, apart from the clipping: it appears at 100%. Thus, if we are 
going to work in production afterwards, we have to use it to adjust for the broadcast standard. 

CINE3. It is more contrasted than the previous ones. It raises more the middle tones. Clipping appears 
also at 109%. 

CINE4. It raises more shadows and middle tones than CINE3, however it loses slightly detail at 
highlights. Clipping appears also at 109%. 

I am unaware of the therapeutic effects of the rest of the curves over patients according to the 
manufacturer. Therefore, I am not going to use any adjective. 

Next, we show the still-life with the four CINE curves. We can observe the different middle gray values, 
as well as changes in the white fabrics values and detail on blacks (hair of the dolls and fabrics). 
 



 
 
 

 
      We show comparatively the noise of the 
curves on Y axis of the graph. The 1st and 2nd 
curves show less noise at middle and dark tones, 
whereas the 3rd and 4th ones show a noise level 
very similar at middle tones. The 4th curve shows 
more level at shadows. Average values of Y in 
% are according to IMATEST analysis: CINE1 
O.72, CINE2 O.72, CINE3 0.75, CINE4 0.74 
      We have chosen the CINE1 to evaluate the 
dynamic range trough Stouffer strip. Next, we 
can check outcomes. 
 
 

	  



 
 

If we compare it with the STD curves, we can see that we have improved between 1 and 2 stops of 
dynamic range regarding these curves. Let us check now the DR with the CINE1 curve through the still-life 
multi exposures. 
 

 
    Values of reflected light in F stops regarding the Base Exp. 
 
 
 

 Figures are the values from the gamma curve on 
different image areas. Middle gray value is placed at 30% 
without correction of IE, in other words, I am using 
320/400ISO; although, as we have already indicated, I usually 
use 250 of IE for this kind of curves. Value of the plastic 
fabric is 80% below, the white fabric in the center is 65%, and 
the black velvet is practically at 0%. For a start, we can say 
that luminance values of the still-life are within the range 
camera can reproduce, but it should be much better over 
exposed, in other words, we should have to use smaller IE in 
order to show a bit more detail in the black velvet, without 
losing the texture. Therefore, we can put in advance that the 
range will be between seven and eight stops. 
 

 

	  



 
 

 
	  
	  

 
 



At one light 
We can still see the black fabrics at -2, even at -

3. It means the camera can distinguish different 
brightness until reaching 7 stops, although -5, -6, and -7 
practically merge at grading black. If we do not make 
more considerations, and according to the curve 
displayed by IMATEST about steps of the Stouffer 
strip; the camera shows good detail at black, with 
gradual loss of it. However, the bone of contention is 
the noise; it is very high at the middle values and 
shadows, even at the base exposure. It seems to me 
acceptable with 1 point at overexposure; so it involves 
that f stop value below the middle gray is around 3 ½. 

In addition at -3 underexposure, we can see that 
face of the white doll (now at -2 1/3) shows 
posterization, above all in its chin. 
 
Grading each exposure 

With +1, the white fabric in the center is now at 3 1/3, it has still texture. The plastic fabric that now is at 
+3 2/3, already shows slight compression with loss of texture, but it is at clipping limit. The white hessian is now 
at 3 ½, it is not clipped, and it keeps the texture. We can recover all the values on the faces of the doll without 
problems, as well as their white clothes ones. We can distinguish all steps of the gray scale. 

With overexposure +2, the middle gray is toned toward cyan. We can see also an increase of noise at 
middle tones. Then, white fabrics have lost the detail and texture, white is clearly clipped. 

With -1, the noise of black fabrics is notably large. Te velvet, now at -5, has lost the texture, and it is 
basically just noise. We are under similar circumstances with the black patch of the gray chart; it is at -4 ½. The 
black fabric beside the white one still is tolerable regarding the noise and texture; it is at -3 ½. 

With -2, the noise is notably large on the whole image, above all at black. The black doll, now at -2 1/3, 
shows a slight posterization effect on the chubby cheek. From the black velvet at -6, just remain the noise; the 
same circumstance occurs with the black beside the white, now at -4 ½. 

With -3, all is noise, the black fabrics have disappeared; however, we can still note the difference between 
the black velvet and the black fabric, for both the black beside the white and the one which bounds the picture. It 
means that the camera can distinguish brightness differences until seven, 
 

Conclusion: 
 
The camera can handle around 3 ½ stops above middle 

value with the CINE Gamma. It is really impressive for a 
camera with these features; however, its Achiles heel is the 
noise. The camera can only represent clean around 3 ½ below, 
although it can distinguish brightness variations until six or 
seven. 

Its dynamic range can be extended until 1 more stop below, if we make a careful work of lowering the 
noise. In short, the DR is between 7 and 8 stops; so, I choose the Med-High reference from the IMATEST 
assessment, with the noise value that represents 0.25 f stops. 

I have to say that I keep the highlights at no more than 3 stops above during lighting , then I expose with 
IE at 200 ISO; it allows to have a bit more than 4 stops of detail at shadows, all of them quite clean of noise. If I 
shoot in outdoor locations I have not control of the scene DR, as a consequence I expose at the highlights with 
the help of the histogram in order to place them on the right limit of it, without clipping them. 

How I use the gamma curves: 
-Indoor locations with low light and contrast: STD4 curves 
-Indoor locations with low light and moderate contrast. CINE4 and CINE3 
-Indoor locations with light and high contrast: “Trankimazin” (CINE1) 
-Outdoor locations with high contrast: “Trankimazin” (CINE1) 
-Outdoor locations with moderate contrast: CINE3 and STD2 with modification of the Knee (point: 85 
Slope: 60) 
-Circumstance with very low contrast: STD1 
Finally, it should be pointed out that the camera allows to modify noise visibility through the usual 

circuits at Detail: Level, Crispening, Frecuency, etc. Next, the values I usually use: 
Level: -10 
Frecuency: 30 
Crispening: -50. 
 

Watching the darkness 
 

Now, let us look at the still-life lighted just with candles. 

	  I	   mark	   the	   RD	   in	   my	   light	   meter	   spot	   with	   IE	  
200ISO,	  25p,	  and	  0db.	  

 

	  

	  
Test	  room	  through	  INFOTV	  
 



 
    320 ISO. STD4 curve. T 1.9 F 14mm 0db. (Reflected light T stop values) 
 

The STD4 shows more detail within 
all gamma curves, although the CINE4 
allows to photograph candles with less 
clipping, even with less brightness, 
On the right image, we can see an enlarged 
part of the white doll face with noticeable 
noise. If we raise the light for the whole 
image, we cannot only see the noise 
quantity, but also how the camera is able to 
distinguish different brightness levels of the 
different blacks. Although the noise is high, 
we have changed Level values (-40) and 
Crispering (-45) in Detail, as well as in the 
Knee. So, we can get good images with a 
carefully mixing of sharpen and Denoise at 
postproduction, nevertheless the high noise 
level inherent in the camera. 
 
 
 
 

 
Blue channel and edges from a white doll 

	  



COLOR 
 

The camera allows to use four specific matrix: standard (STD), HIGH SAT, CINEMA and FL LIGHT. 
Next, we show results of the IMATEST analysis with the STD matrix and the STD3 gamma curve. 

 

  
 

Sigma value (RMS) is a magnitude that evaluates color deviations photographed by the camera regarding 
the standard reference values. After the saturation correction, our camera gives 8.42 sigma value of average 
deviation; we can consider it as a normal reproduction of color, however we have to make some observations 
regarding some tones. It deserves to study the image on the right; the largest squares are the color as we have 
photographed, and they are related with circles on the left graph. The smallest squares, in the center of the largest 
ones, are ideal values of chart color corrected with luminance of the photographed. Finally, the small rectangles 
are ideal values of color without luminance correction. 

Blue tones: 
In general, they are slightly toned towards magenta, above all cyan (patch 18) that shows a large 

deviation. The patch 10 (purple) is also predominantly red-like. 
Red tones: 
They show a good reproduction, although magenta is a bit more red-like. 
Green tones: 
They show excellent reproduction, as well as the skin tones; the Caucasian skin tone is the only one that is 

more saturated and more red-like than the reference one. 
We believe that evident deviation of blues is related with the lack of IR correction in the camera. This 

fault is clearly visible when shooting with tungsten light or in outdoor locations with neutral filters of high 
density. The new EX1R includes an improved new IR filter. 
 

   
Without IR filter                                                                                      With	  Schneider	  PLATINUM 1/2 STOP IR filter	  
 
 

We have checked also the effect on color by the neutral filters incorporated into the camera; we have not 
found important deviation. 

Next, we show the Macbeth chart photographed with three out of four matrixes that are included into the 
camera, as well as their 3D representation. 



 
Finally, let us see how the camera reproduces color on a DSCLab chart. 

 

     
Gamma curve STD3 STD matrix. Its representation on vectorscopio  
 

     
Gamma curve STD3 Cinema matrix. Its representation on Vectorscope 
 

We can see how green tones towards yellow with the matrix STD, whereas the rest of the primary colors 
are adjusted for the reference; in general, green shows also lower saturation. The matrix CINE saturates magenta 
and decreases slightly saturation of red and orange, as well as blue are more purple-like. We can also see clearly 
the change on the Macbeth chart.  

We can conclude from the observation of two charts, within restriction imposed by working at 8 bits and 
at the color space Y CbCr, that the camera adjusts for the ITU standard, although the green zone shows tones 
yellow-like and with low saturation. In outdoor location shooting, we have really observed that deep blue is 
slightly purple, as well as red-like appears as dominant at shadows and middle tones when we have used neutral 
filters of high density but without IR filter. 



 
Digital “artifacts” we have seen on the image: 

The camera records on SxS cards with MPEG-2 Long 
GOP codec. This format has been also used in HDV and 
Xdcam with 35 Mbps at HQ mode. 

Chromatic aberrations (green/magenta) are evident; 
they are made by the lens. 

 
 
 
 

 
 
Compression effects and inadequate quantification: 
Banding: We have seen banding effect on sky from frames in outdoor locations. 
 

 
 

When we tried to make a mask, we could see the banding effect on the sky. We have seen the effect on 
these image areas at grading. 

We have seen another fault: the double image effect on the edges (ghost), as we can see next: 
 

	  



 
I have changed contrast in the enlarged image in order to see much better the effect. 
 

We can also see the loss of sharpness effect (blurring), as we can see on hessian of the still-life. 
 
 

 
 
CONCLUSIONS: 
 
It is amazing the speed that manufacturers as SONY put on the market small format cameras with high 

performances, and more professionals; with better recording systems, and more affordable. The EX3 belongs to 
this large group of professional cameras of low-quality range with applications at both documentary film and 
corporate and industrial video. Professional and consumption fields for this market sector contaminate each 



other, borders dissolve. As a DoP, I like to know this field that digital makes fashionable; even though it is only 
to settle abilities and imperfections on these devices; devices that market offers like unbeatable and essential. 

In short: 
 
We like 
 
-High sharpness of the image 
 
-Price-quality ratio 
 
-Camera use: controls camera are similar to the used 
within professional environment. 
 
-High control of the image through different menus. 
 
-Simple and easy-to-use workflow. 
 

We do not like so much 
 
-Lack of texture and color depth. 
 
-Chromatic aberrations. 
 
-Defects from the compression system: ghosting, 
blurring, banding, etc. 
 
-High noise level at middle tones and shadows 

 
It was supported by: 

 
 

             
 
 

As usual, I thank to my assistant, Victor Pajares, as well as to Fernando Muro, Saúl Oliveira and the 
SONY’s team that have answered my questions with such patient. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© Alfonso Parra 


