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Chapter 1: The Fundamentals of D-Log
 
1.1 What is Log?
Welcome to the foundational chapter of our journey into D-Log color grading. Before we tackle the specifics of DJI's log profile, it's crucial to understand the fundamental concept of "Log" footage itself. If you've ever shot on your DJI drone in a regular color profile (like Normal or Cine-D), you've likely noticed that the footage looks pretty good straight out of the camera. So why would you choose a flat, seemingly desaturated, and low-contrast profile like D-Log? The answer lies in maximizing the information captured by your camera's sensor.
Dynamic Range Explained: Highlights, Midtones, Shadows
Imagine a scene with bright sunlight streaming through a window, a person standing in shadow inside, and the subtle textures of a brick wall. Our eyes can effortlessly perceive detail in both the bright window and the deep shadows, along with all the tones in between. This ability of our eyes to perceive a vast range of light intensities, from the darkest darks to the brightest brights, is called dynamic range.
Unfortunately, camera sensors are not as sophisticated as the human eye. A traditional camera sensor or a standard video profile can only capture a limited portion of this dynamic range. If you expose for the bright window, the person in the shadows might become a completely black silhouette, losing all detail. Conversely, if you expose for the person in shadow, the window might "blow out" to pure white, losing all detail.
	Highlights: The brightest areas of your image. These are prone to "clipping" or "blowing out" when overexposed, meaning they turn to pure white with no recoverable detail.

	Midtones: The areas of average brightness, often where the most important visual information lies, such as skin tones.

	Shadows: The darkest areas of your image. These are prone to "crushing" when underexposed, meaning they turn to pure black with no recoverable detail.

Visual Idea: A graphic illustrating a scene with strong contrast (e.g., a room with a bright window) and two accompanying images: one exposed for highlights (shadows crushed) and one exposed for shadows (highlights blown out). Label these with "Limited Dynamic Range."
 
The Human Eye vs. Camera Sensors
Our eyes are incredible adaptive instruments. They can perceive an estimated 10-14 stops of dynamic range simultaneously, and even more by adapting to different light levels over time. A "stop" is a photographic term representing a doubling or halving of light. So, 14 stops means our eyes can see a range where the brightest point is 16,384 times brighter than the darkest point (2^14).
Most consumer-grade camera sensors, especially older ones or those in smaller devices like drones, traditionally capture a much narrower dynamic range, often around 6-9 stops in standard video modes. High-end cinema cameras can capture 14-16 stops or more.
The challenge for camera manufacturers is to encode this wide range of light intensities into a digital file. Standard video profiles (like Rec. 709, which is the standard for HDTV) use a "linear" gamma curve. This means that each increment of digital data (from 0 to 255 in an 8-bit file) represents a fixed, linear step in brightness. This is efficient for display but sacrifices detail in the extreme ends of the dynamic range. Essentially, it squishes a potentially wide range of light into a narrow digital container.
Visual Idea: A simple graph showing a linear gamma curve with a steep slope, demonstrating how highlights and shadows are quickly clipped.
Why Log: Maximizing Information Capture
This is where "Log" gamma curves come in. "Log" stands for "logarithmic," and it refers to the way the camera encodes light information. Instead of a linear relationship, a logarithmic curve compresses the dynamic range in a non-linear fashion.
The key benefit of a log curve is that it allocates more digital code values (more "bits" of information) to the midtones and highlights, where our eyes perceive the most detail and where color shifts are most noticeable. While it might seem counterintuitive, Log footage intentionally appears flat, desaturated, and low in contrast straight out of the camera. This is because the camera is not trying to create a pretty, display-ready image; instead, it's trying to capture and retain as much raw light information as possible across the entire dynamic range.
By doing this, Log footage effectively stores more information in its file, particularly in the extreme highlights and shadows. This gives you, the colorist, significantly more flexibility in post-production to push and pull the image, recover details, and sculpt the look without introducing artifacts, noise, or banding.
Visual Idea: A simple graph showing a logarithmic gamma curve. Contrast it with the linear curve from the previous page. Point out how more data is allocated to highlights and midtones.
 
1.2 D-Log Specifics
Now that we understand the general concept of Log, let's focus on DJI's specific implementation: D-Log.
DJI's Log Profile: Characteristics and Nuances
D-Log is DJI's proprietary logarithmic gamma curve, designed for their drones and some handheld cameras (like the Osmo series). Like other Log profiles (S-Log from Sony, C-Log from Canon, V-Log from Panasonic, etc.), D-Log aims to capture the widest possible dynamic range from the DJI sensor.
When you shoot in D-Log, you'll immediately notice the footage looks:
	Flat: Very low contrast, giving the image a washed-out appearance.

	Desaturated: Colors appear muted and dull.

	Soft: The image might seem less sharp than standard profiles, though this is often an optical illusion due to the lack of contrast.

This appearance is by design! It means the sensor has retained more information in the extreme bright and dark areas, giving you maximum flexibility to manipulate the image in post-production. You're effectively getting a raw-like image without the massive file sizes of true RAW video.
The nuances of D-Log compared to other Log profiles often relate to:
	Noise Characteristics: D-Log, especially in lower light or at higher ISOs, can exhibit noise. Understanding this is key to applying effective noise reduction during grading.

	Color Science: Each manufacturer has its own color science, influencing how certain hues (like blues in skies or greens in foliage) are rendered before any grading. While D-Log aims for neutrality, subtle characteristics can exist.

	"Sweet Spot" for Exposure: There's an optimal exposure strategy for D-Log that minimizes noise while preserving highlights. We'll delve into this shortly.

Visual Idea: A side-by-side comparison of a frame shot in a standard DJI profile (e.g., Normal) and the exact same frame shot in D-Log. Clearly label them "Standard Profile" and "D-Log (Straight out of Camera)."
 
Understanding Bit Depth and Codecs: 8-bit vs. 10-bit D-Log
This is perhaps the most critical distinction when working with D-Log footage, as it directly impacts your grading potential and the robustness of your image.
Bit Depth refers to the number of distinct tonal values (shades of brightness or color) that a digital image can store.
	8-bit: An 8-bit image can store 28=256 distinct tonal values per color channel (Red, Green, Blue). In a video, this means 256 shades of red, 256 shades of green, and 256 shades of blue. While 256 sounds like a lot, when you consider the vast dynamic range captured by a Log profile, 256 steps per channel can quickly lead to problems like banding. Banding occurs when smooth gradients (like a clear sky) appear as noticeable steps or "bands" of color rather than a continuous transition. This is especially problematic when stretching an 8-bit D-Log image during grading, as you're asking those 256 steps to cover an even wider range. Many older DJI drones (e.g., Mavic Air 2, Mavic 2 Pro in some modes) record in 8-bit D-Log.

	10-bit: A 10-bit image can store 210=1024 distinct tonal values per color channel. This is four times the amount of information per channel compared to 8-bit! For a Log profile like D-Log, this extra data is invaluable. It provides significantly more robust files for grading, allowing for more aggressive color corrections, saturation adjustments, and contrast manipulation without introducing banding or breaking down the image. Newer DJI drones (e.g., Mavic 3, Air 2S, Inspire series) offer 10-bit D-Log, and it's almost always the preferred choice for serious color grading.

Visual Idea: A visual comparison demonstrating banding. Show a smooth blue sky in a well-graded 10-bit image, and then the same sky in an 8-bit image after aggressive grading, clearly showing visible bands.
Codecs are methods of encoding and decoding digital data. They compress video files to make them manageable. Common codecs for DJI drones include H.264 (often 8-bit) and H.265 (often 10-bit, more efficient). While the codec itself doesn't define bit depth, they are often associated. H.265 generally allows for better quality at smaller file sizes, especially for 10-bit footage.
The take-away: If your DJI drone offers 10-bit D-Log, always choose it for any footage you intend to color grade seriously. The difference in flexibility and final image quality is immense.
 
When to Use D-Log (and when not to)
Choosing D-Log isn't always the best option. It's a powerful tool, but like any tool, it has its ideal applications and limitations.
When to Use D-Log:
	For Serious Color Grading: If your primary goal is to achieve a highly polished, cinematic look, or if you need to match footage with other cameras, D-Log provides the necessary flexibility. This includes projects like short films, commercials, music videos, or high-end documentaries.

	High Contrast Scenes: In situations with a wide dynamic range – bright skies and dark landscapes, indoor scenes with bright windows, or sunset/sunrise shots – D-Log helps retain detail in both the highlights and shadows, preventing clipping or crushing.

	Maximum Post-Production Control: If you anticipate needing to make significant adjustments to exposure, color, or saturation, D-Log gives you the most latitude before the image falls apart.

	Matching Different Cameras: If you're incorporating DJI drone footage into a larger project shot on other cinema cameras (which often use their own Log profiles), D-Log makes the color matching process much smoother.

	10-bit Recording Available: As discussed, if your drone offers 10-bit D-Log, this is almost always the preferred mode for critical work.

When NOT to Use D-Log:
	"Straight Out of Camera" Projects: If you have no intention or time for color grading in post-production, shooting in D-Log will result in flat, unappealing footage. For quick social media posts or casual shots that need to look good instantly, a standard profile like "Normal" or a profile like "Cine-D" (which offers slightly more contrast than D-Log but less flexibility) might be more suitable.

	Low Light Scenes (especially 8-bit D-Log): While Log profiles aim to retain dynamic range, pushing underexposed 8-bit D-Log footage in post-production can introduce significant noise and banding. In extremely low light, it might be better to use a standard profile that applies some in-camera noise reduction and saturation, or simply acknowledge the limitations of the sensor.

	Limited Storage Space: D-Log footage, especially 10-bit, requires more storage space than standard profiles due to the increased data. If you have limited SD card space and aren't doing heavy grading, it might be a consideration.

	Very Simple Projects: For quick, non-critical shots where precise color control isn't essential, the added complexity of grading D-Log might not be worth the effort.

Visual Idea: A small flowchart or decision tree: "Do you plan to color grade?" -> "Yes (use D-Log)" or "No (use Normal/Cine-D)."
 
1.3 Essential Pre-Grading Steps
The quality of your final color grade is directly proportional to the quality of your original D-Log footage. Color grading can enhance good footage, but it cannot fix fundamentally flawed footage. Getting these elements right in-camera is paramount.
Exposure for D-Log: Exposing to the Right (ETTR) vs. Protecting Highlights
Exposing Log footage correctly is one of the most debated and critical aspects of shooting. The goal is to capture as much data as possible, particularly in the shadows, without clipping highlights.
The general advice for Log footage is often "Expose to the Right" (ETTR). This means slightly overexposing your image without blowing out the highlights. The reasoning behind ETTR for Log is that sensor noise is predominantly in the shadows. By pushing the overall exposure to the right (making the image brighter), you "lift" the shadow information out of the noise floor of the sensor. Then, in post-production, you can pull the exposure back down, reducing the perceived noise in the shadows while maintaining cleaner detail.
However, there's a crucial caveat for D-Log: While ETTR is generally good, DJI sensors can sometimes clip highlights abruptly when pushed too far. It's often safer to prioritize protecting your highlights. Blown-out highlights are irrecoverable and look terrible. Crushed shadows, while noisy, can often be rescued to some degree with noise reduction tools in post-production.
Practical D-Log Exposure Strategy:
	Use Your Histogram/Zebras: Your drone's on-screen histogram is your best friend. Aim to push the histogram as far to the right as possible without the rightmost peak "crushing" against the edge (indicating clipped highlights).

◦Zebras: If your drone has zebra stripes, set them to around 95-100% to warn you about highlight clipping.
	Monitor Your Image: Even with scopes, trust your eyes. If a part of the image looks completely blown out on your monitor, it probably is.

	Prioritize Important Areas: If you have a choice between slightly underexposing shadows or blowing out a crucial highlight (like a face or the sky), always protect the highlights.

	Slight Overexposure is Often Safer: For D-Log, a slight overexposure (around +0.3 to +0.7 stops from what a standard profile might want) can often be ideal, as long as you're not clipping highlights. This brings shadow detail above the noise floor.

Visual Idea: Two screenshots of a D-Log histogram. One showing a well-exposed D-Log histogram, slightly biased to the right but not clipped. The other showing a clipped histogram.
 
White Balance: Getting it Right in Camera
While Log footage gives you immense flexibility, perfect white balance in-camera is still highly recommended. Why? Because adjusting white balance (color temperature and tint) too much in post-production, especially with 8-bit footage, can lead to:
	Color Shifts and Casts: Aggressive white balance adjustments can introduce unwanted color casts in other parts of the image, making it harder to achieve natural skin tones or accurate colors.

	Reduced Quality: Every adjustment is a recalculation of the pixels. While modern software is good, starting with accurate information reduces the amount of work the software has to do, preserving image integrity.

	Banding (8-bit): Extreme shifts can exacerbate banding, especially in smooth gradients like skies.

Best Practices for D-Log White Balance:
	Manual White Balance: Whenever possible, set your white balance manually. Don't rely on auto white balance, as it can "hunt" and change throughout a shot, making consistent grading impossible.

◦Find a neutral white or gray card in your scene (if possible) and set your WB to it.
◦Alternatively, use Kelvin temperature settings and fine-tune by eye.
	Pre-Calibrated Settings: Know common Kelvin temperatures for different lighting conditions (e.g., sunny outdoor: 5500K; cloudy: 6500K; tungsten: 3200K).

	Use a Gray Card/Color Checker (Advanced): For critical shoots, including a small gray card or color checker in the first frame of your shot provides an invaluable reference point for precise white balance correction in post-production.

	Consistency: Once you set your white balance for a scene, try to keep it consistent across all shots in that scene. This makes batch grading much easier.

Even if you get it slightly wrong, D-Log's inherent flexibility will give you more room to correct it than standard profiles, but striving for perfection at the source saves headaches later.
Visual Idea: A visual of a drone pilot manually setting Kelvin temperature in the DJI Fly app, or a drone shot including a gray card.
 
ND Filters: The Critical Role in D-Log Acquisition
Neutral Density (ND) filters are absolutely indispensable for shooting high-quality video, and especially D-Log, in bright conditions. They are essentially sunglasses for your camera lens.
Why are ND Filters Crucial for Video?
Video is all about motion. To achieve a natural, cinematic motion blur (the slight blurring of moving objects that makes video look smooth rather than choppy), you need to follow the 180-degree shutter rule.
The 180-degree shutter rule states that your shutter speed should be approximately double your frame rate.
	If you're shooting at 24 frames per second (fps) (standard cinematic), your shutter speed should be 1/48th of a second (often rounded to 1/50th).

	If you're shooting at 30fps, your shutter speed should be 1/60th of a second.

	If you're shooting at 60fps, your shutter speed should be 1/120th of a second.

This specific shutter speed creates the ideal amount of motion blur for pleasing video.
The Problem in Bright Conditions:
In bright daylight, if you maintain a slow shutter speed like 1/50th or 1/120th, your image will be massively overexposed – completely blown out. This is where ND filters come in. They reduce the amount of light hitting the sensor without affecting the color or quality of the image.
How ND Filters Benefit D-Log:
	Maintain Proper Shutter Speed: ND filters allow you to keep your shutter speed at the ideal cinematic setting (e.g., 1/50th for 24fps) even in bright sunlight, preventing harsh, "stuttery" motion.

	Achieve Optimal Exposure for D-Log: By controlling the amount of light, ND filters help you expose your D-Log footage correctly – pushing the histogram to the right without clipping highlights, as discussed previously. This allows you to truly take advantage of D-Log's dynamic range.

	Control Aperture (if applicable): If your drone has a variable aperture (e.g., Mavic 3, Mavic 2 Pro), ND filters allow you to open up the aperture (lower f-number) to achieve a shallower depth of field (more background blur) without overexposing, giving your footage a more cinematic look.

Visual Idea: A visual showing the difference in motion blur: one shot with correct 180-degree shutter and smooth blur, another without ND filters in bright light with high shutter speed and jerky motion.
 
Types of ND Filters & When to Use Them:
ND filters come in various strengths, typically measured in "stops" or with numbers like ND4, ND8, ND16, ND32, ND64, ND128, ND256. Each number represents a reduction in light:
	ND4: Reduces light by 2 stops.

	ND8: Reduces light by 3 stops.

	ND16: Reduces light by 4 stops.

	ND32: Reduces light by 5 stops.

	ND64: Reduces light by 6 stops.

	ND128: Reduces light by 7 stops.

	ND256: Reduces light by 8 stops.

You'll need a range of filters to cover different lighting conditions:
	ND8/16: Good for cloudy days or late afternoon.

	ND32/64: Essential for bright sunny days.

	ND128/256: Useful for extremely bright conditions like snow, desert, or direct sunlight on water.

Many professional drone pilots invest in a set of Variable ND (VND) filters. These combine multiple strengths into one filter, allowing you to rotate a ring to adjust the light reduction. While convenient, some VNDs can introduce a "cross" pattern at their extreme settings or have slight color shifts. High-quality fixed ND filters generally provide the best optical performance.
Practical Workflow with ND Filters:
	Set your frame rate (e.g., 24fps).

	Set your shutter speed (e.g., 1/50s).

	Set your ISO (keep it as low as possible, ideally ISO 100 or 400 for D-Log to minimize noise).

	Add an ND filter until your exposure is correct, using your drone's histogram as your guide. If you have a variable aperture, adjust it to achieve your desired depth of field before fine-tuning with the ND filter.

By diligently following these pre-grading steps – exposing D-Log correctly, ensuring accurate white balance, and using appropriate ND filters – you lay the groundwork for a successful and satisfying color grading experience. You'll move into the post-production phase with robust, clean footage that offers maximum flexibility for creative transformation.
Visual Idea: A photo of a set of DJI ND filters or a drone with an ND filter attached to the lens.
 
 
Chapter 1 Summary & Key Takeaways:
	What is Log? A non-linear gamma curve that compresses dynamic range to store more light information, particularly in highlights and midtones, resulting in a flat, desaturated image.

	Why D-Log? DJI's specific Log profile designed to maximize the dynamic range captured by their drone sensors, providing immense flexibility for color grading.

	8-bit vs. 10-bit: 10-bit D-Log (1024 tonal values per channel) is vastly superior to 8-bit (256 tonal values) for grading, minimizing banding and preserving image integrity. Always shoot 10-bit if your drone supports it.

	When to Use D-Log: For projects requiring serious color grading, in high-contrast scenes, and when maximum post-production control is desired.

	When NOT to Use D-Log: For "straight out of camera" projects, in very low light (especially 8-bit), or when storage is a significant constraint.

	Exposure for D-Log: Aim for "Exposing to the Right" (ETTR) while prioritizing highlight protection. Use your histogram and zebras. Slight overexposure is often safer than underexposure.

	White Balance: Set white balance manually in-camera for greater accuracy and to avoid issues in post-production.

	ND Filters: Essential for achieving cinematic motion blur (180-degree shutter rule) in bright conditions, allowing you to maintain proper exposure without increasing shutter speed.

 
 
Chapter 2: Setting Up Your Workspace & Tools (Approx. 15-20 Pages)
 
Welcome to Chapter 2! Now that you understand the "why" behind D-Log and the crucial in-camera steps to capture the best possible footage, it's time to prepare your digital workspace. Color grading is as much about technical precision as it is about artistic expression. To achieve accurate and consistent results, you need to understand the tools at your disposal and how to set up your environment
	Node-Based Workflow: Resolve uses a unique "node" system for color grading. Each node represents a step in your grading process, allowing for a highly organized, non-destructive, and flexible workflow. This is particularly powerful for D-Log, as you can dedicate specific nodes to technical conversions, primary corrections, secondary adjustments, and creative looks.

	Comprehensive Toolset: It offers every tool a colorist could dream of: primary color wheels, curves, qualifiers, power windows, trackers, noise reduction, sharpening, and much more.

	Advanced Scopes: Resolve's built-in scopes are highly accurate and customizable, providing essential objective feedback on your image.

	Excellent Color Science: Blackmagic Design is renowned for its robust color science, ensuring accurate and predictable results.

	Free Version: The "DaVinci Resolve" (free) version is incredibly powerful and suitable for most users, including professionals. The "DaVinci Resolve Studio" (paid) version adds advanced features like more powerful noise reduction, HDR grading, and collaborative workflows.

	Viewer: Displays your video footage.

	Nodes: The central hub for your grading workflow, where you add and connect different correction steps.

	Scopes Panel: Where you'll find the Waveform, Vectorscope, Histogram, and Parade scopes.

	Color Wheels/Bars: Tools for primary color correction (Lift, Gamma, Gain, Offset).

	Curves: Fine-tuning luma and chrominance values.

	Qualifiers: Selecting specific colors or luminance ranges.

	Windows: Creating shapes to isolate areas of your image.

	Tracker: Automatically following moving objects for window adjustments.

	Effects/Plugins: Adding various effects like noise reduction, sharpening, grain.

	Basic Correction: White Balance, Exposure, Contrast, Highlights, Shadows, Whites, Blacks, Saturation.

	Creative: Look LUTs, Faded Film, Sharpen, Vibrance, Saturation, Tint.

	Curves: RGB Curves, Hue Saturation Curves.

	Color Wheels & Match: Midtones, Shadows, Highlights wheels.

	HSL Secondary: Targeted color selection for specific hues.

	Vignette: Adding a light or dark vignette.

	Layer-Based: Premiere Pro's color grading is layer-based, meaning you apply effects to clips or adjustment layers. While functional, it can become less organized than Resolve's node tree for complex grades.

	Built-in Scopes: Premiere Pro also has built-in scopes, though they might not be as comprehensive or customizable as Resolve's.

	Performance: For very complex grades or high-resolution footage, Premiere Pro's real-time performance for color grading can sometimes be less robust than Resolve's.

	Color Board: A unique interface with separate sections for Color, Saturation, and Exposure, each with sliders for shadows, midtones, and highlights.

	Color Wheels: Traditional three-way color wheels for shadows, midtones, and highlights.

	Color Curves: RGB, Luma, and Hue/Saturation curves for precise control.

	Hue/Saturation Curves: Similar to Resolve, allowing targeted adjustments based on hue, saturation, or luma.

	Color Match: A feature to quickly match the color of one clip to another.

	Integrated Workflow: FCPX's strength lies in its tight integration of editing and grading, making it fast for many workflows.

	Effect-Based: Color corrections are applied as effects to clips.

	Scopes: FCPX includes scopes (Waveform, Vectorscope, Histogram) that are essential for accurate grading.

	LUT Support: FCPX supports applying LUTs, which is crucial for D-Log conversion.

	Rec. 709 (BT.709): This is the long-standing standard color space for High Definition (HD) television and most online video platforms (like YouTube and Vimeo). It defines a specific range of colors that can be displayed. Most older TVs, computer monitors, and standard video content are designed for Rec. 709.

	Rec. 2020 (BT.2020): This is the color space standard for Ultra High Definition (UHD) or 4K television and beyond. It defines a much larger color gamut than Rec. 709, allowing for more vibrant, saturated, and realistic colors.

	Camera Gamut (e.g., D-Gamut): This is the range of colors your DJI drone's sensor can capture when shooting in D-Log. It's designed to be wide to maximize information.

	Display Gamut (e.g., Rec. 709, sRGB, DCI-P3, Rec. 2020): This is the range of colors your monitor can display.

	Deliverable Gamut (e.g., Rec. 709): This is the target range of colors for your final video file, depending on where it will be viewed.

	Objective Color Reference: Without calibration, your monitor might be displaying colors that are too warm, too cool, too saturated, or too dim. If you grade your D-Log footage on an uncalibrated monitor, you'll be making adjustments based on inaccurate visual information. You might "correct" a color cast that isn't actually there, or miss one that is.

	Consistency Across Devices: Calibration ensures that what you see on your screen is as close as possible to what others will see on their calibrated screens. This is vital for client approvals and for ensuring your video looks consistent when uploaded to platforms like YouTube.

	Accurate Luminance Levels: Beyond color, calibration also sets your monitor's brightness and contrast. This is crucial for accurately judging exposure and dynamic range in your D-Log footage. If your monitor is too bright, your shadows might look fine, but they'll be crushed on a correctly set-up display.

	Preventing "Chasing Your Tail": Without a reliable reference, you'll constantly be second-guessing your grades, making endless tweaks that might actually be making things worse. Calibration provides a stable foundation.

	Hardware Calibrator: This is non-negotiable for serious color grading. Devices like the X-Rite i1Display Pro, Datacolor SpyderX, or Calibrite ColorChecker Display are widely used.

	Software: These devices come with their own software that guides you through the calibration process.

	Target Settings: For most D-Log grading for web/TV, you'll calibrate to:

	Control Ambient Light: Grade in a dimly lit room with neutral colored walls. Avoid direct sunlight or strong colored lights hitting your screen.

	Dedicated Grading Monitor: Ideally, use a dedicated, high-quality monitor for color grading, separate from your main editing interface.

	Regular Calibration: Calibrate your monitor regularly (e.g., once a month) as displays drift over time.

	Vertical Axis (Brightness):

	Horizontal Axis (Image Position): The waveform is drawn from left to right, mirroring the horizontal position of elements in your video frame. If you have a bright sky on the left of your frame, you'll see a high peak on the left side of the waveform.

	Shape of the Waveform:

	Initial Assessment of D-Log: When you first load D-Log footage, its waveform will look very compressed and flat, mostly occupying the mid-range of the scope (e.g., between 128 and 768 on a 10-bit scale, or 16-235 on an 8-bit scale for video levels). This confirms it's Log footage and that the dynamic range is preserved.

	Setting Black and White Points: Your first goal is to "stretch" this waveform to fill the full range from 0 to 1023 (or 0-100 IRE).

	Evaluating Contrast: The spread of the waveform indicates contrast. After setting black and white points, you can use "Gamma" or "Midtones" to adjust the overall brightness, and "Contrast" controls to expand or compress the waveform's middle section.

	Three Separate Waveforms: You'll see three distinct waveforms, one for each color channel (Red, Green, Blue).

	Horizontal Alignment: For a neutral image (no color cast), the three waveforms should generally align at the same vertical level across the entire brightness range.

	Misalignment = Color Cast: If one channel is consistently higher than the others, it indicates a color cast in that direction.

	Initial Assessment: D-Log footage often has a slight color cast, or the channels might not be perfectly aligned, especially if white balance wasn't precise in-camera.

	Correcting Color Casts: Use your primary color wheels (Lift, Gamma, Gain) or temperature/tint controls to align the RGB Parade.

	Setting White Balance: The RGB Parade is essential for achieving a neutral white balance. Find a neutral gray or white object in your D-Log footage (if available) and adjust your primary wheels until the RGB Parade waveforms for that object are perfectly aligned.

	Center: The center of the circle represents zero saturation (pure grayscale). The closer a point is to the center, the less saturated that color is.

	Distance from Center: The further a point is from the center, the more saturated that color is.

	Direction (Hue): The position around the circle indicates the hue. The Vectorscope typically has targets or "boxes" for the primary and secondary colors (Red, Magenta, Blue, Cyan, Green, Yellow).

	Spread of the Plot: The overall spread of the points on the Vectorscope indicates the range of colors present in your image. A wide spread means many different colors; a narrow spread means fewer colors or a monochromatic look.

	Initial Assessment of D-Log: D-Log footage will show a very tight, small cluster of points around the center of the Vectorscope. This confirms its desaturated nature and low contrast.

	Increasing Saturation: As you increase saturation (using a saturation slider or color wheels), the cluster of points will expand outwards from the center. Be careful not to push points outside the outer boundary of the Vectorscope, as this indicates clipped (oversaturated) colors that will lose detail.

	Adjusting Hue: When you shift hues (e.g., making blues more cyan or reds more orange), you'll see the points on the Vectorscope move around the circle.

	Checking Skin Tones: This is one of the Vectorscope's most powerful uses. If you have a person in your D-Log footage, isolate their skin tone (using a qualifier or power window) and then check the Vectorscope. The skin tone information should fall directly on or very close to the dedicated skin tone line. This ensures natural and pleasing skin colors.

	Identifying Color Casts: If the entire cluster of points is shifted towards one side of the circle, it indicates a global color cast. You can then use your primary color wheels to bring the cluster back towards the center or to a more neutral position.

	Horizontal Axis (Brightness): From left (pure black/shadows) to right (pure white/highlights).

	Vertical Axis (Number of Pixels): The height of the graph at any point indicates how many pixels in your image have that specific brightness level.

	Shape of the Histogram:

	Initial Assessment of D-Log: D-Log footage will typically have a histogram that is heavily concentrated in the mid-range, with very little information at the extreme black or white ends. This confirms its flat, low-contrast nature and the preservation of highlight and shadow detail.

	Evaluating Exposure and Contrast: The Histogram gives you a quick overview of your exposure.

	Identifying Clipping: The most crucial use of the histogram is to quickly identify if you are crushing blacks or blowing out highlights. If the graph hits the left or right wall and forms a vertical line, you have clipped information that is irrecoverable.

	Adjusting Tonal Range: You can use your exposure, contrast, and curve controls to reshape the histogram, distributing the tones to achieve your desired look. For example, you might "crush" the blacks slightly for a more stylized look, which would show as a peak at the far left of the histogram.

	Load D-Log Footage: Observe the scopes.

	Primary Correction (Technical Conversion):

	Secondary Corrections & Creative Grading:

	Objective Accuracy: Your eyes can be fooled, but scopes provide objective data. This is crucial for consistent and professional results.

	Identify Problems Early: Scopes immediately show you if you're clipping highlights, crushing shadows, or introducing color casts.

	Guide Your Adjustments: They tell you exactly what needs to be adjusted and by how much.

	Consistency: Using scopes ensures your grades are consistent across different shots, scenes, and projects.

	Technical Compliance: They help you ensure your final video meets broadcast or platform specifications (e.g., staying within Rec. 709 luminance limits).

	Software Choices: While DaVinci Resolve is the focus for this ebook's examples due to its powerful color tools and node-based workflow, Adobe Premiere Pro and Final Cut Pro X are also capable platforms for D-Log grading, each with their own unique interface and strengths. The core principles of grading remain universal.

	Color Management is Crucial:

	Scopes are Your Objective Truth:

	Using Scopes Together: Combine the information from all three scopes for a comprehensive and accurate approach to D-Log grading. They guide your adjustments, help identify problems, and ensure technical compliance.

	Converting the D-Log gamma curve to a standard display gamma (like Rec. 709).

	Setting your black and white points to utilize the full dynamic range.

	Balancing the colors to remove any unwanted casts and achieve a neutral look.

	Adjusting overall saturation to bring life back into the muted D-Log colors.

	1D LUTs (One-Dimensional Look Up Tables): These are simpler and primarily affect luminance (brightness) or individual color channels independently. They map an input value to an output value along a single axis. For example, a 1D LUT could remap a specific shade of gray to a brighter shade. While useful for basic gamma adjustments, they don't handle complex color shifts or inter-channel relationships well.

	3D LUTs (Three-Dimensional Look Up Tables): These are far more sophisticated and are what you'll primarily use for color grading. A 3D LUT maps input RGB values (Red, Green, Blue) to output RGB values. This means they can perform complex, non-linear transformations across all three color channels simultaneously. They can alter hue, saturation, and luminance in a highly intricate way. This makes them ideal for converting one color space/gamma to another, or for applying complex creative "looks."

	D-Log Gamma to Rec. 709 Gamma: It takes the flat, logarithmic brightness values and remaps them to the standard Rec. 709 display gamma, which has more contrast.

	D-Gamut Color Space to Rec. 709 Color Space: It takes the wide color gamut captured by the D-Log camera and compresses/maps it into the narrower Rec. 709 color space, ensuring colors appear correctly on standard displays.

	Import LUTs: First, you need to ensure Resolve knows where your LUTs are.

	Apply to Clip:

	Adobe Premiere Pro: In the Lumetri Color panel, under "Basic Correction" or "Creative," you'll find an option to apply an "Input LUT" or "Look." You'll need to load your .cube file here.

	Final Cut Pro X: Use the "Custom LUT" effect. Drag it onto your clip, and then browse to your .cube file in the inspector.

	Speed and Efficiency: Applying a technical LUT is the fastest way to get your D-Log footage into a viewable Rec. 709 state. It's a one-click solution for the initial conversion.

	Consistency: Using the same official LUT across all your D-Log footage ensures a consistent starting point for your primary correction. This is especially valuable when working on projects with multiple D-Log clips.

	Manufacturer-Specific Accuracy: Official LUTs are designed by the camera manufacturer (DJI) to precisely match their camera's sensor and color science, providing the most accurate conversion.

	Good Starting Point: A converted D-Log clip immediately looks much better than the flat original, giving you a proper visual reference to begin your detailed grading.

	"Baking In" Changes (Destructive if not careful): A LUT applies a fixed transformation. If you apply a LUT directly to your source footage or as the very first step without proper node management, it can "bake in" certain characteristics. This means any adjustments before the LUT are critical, and adjustments after the LUT might be limited if the LUT has clipped information.

	Potential for Clipping: If your D-Log footage is slightly over or underexposed, applying a standard LUT can sometimes push highlights to pure white or shadows to pure black, leading to irreversible clipping. This is why pre-LUT adjustments are crucial.

	Not a "Magic Bullet": A technical LUT provides a starting point. It doesn't magically make your footage perfectly graded. You still need to perform primary and secondary corrections.

	Limited Flexibility: Once a LUT is applied, you can't easily modify how it performs its conversion. If you need a slightly different gamma curve or color mapping, you'd need a different LUT or a manual conversion.

	Not for Creative Looks (Technical LUTs): Remember, a technical LUT is for conversion, not for adding a "look." Creative LUTs exist, but they are applied after the technical conversion and primary correction.

	Node 1: Pre-LUT Adjustments (Input Correction)

	Exposure: If your D-Log footage is slightly underexposed or overexposed, make subtle adjustments here to bring the signal within a healthy range for the LUT. Use your Waveform Monitor! You want to ensure the D-Log signal isn't clipping at the top or bottom before the LUT stretches it.

	Noise Reduction: If your D-Log footage has significant noise (especially in shadows from underexposure or high ISO), applying noise reduction before the LUT is generally recommended. The LUT will then process a cleaner signal.

	De-haze/De-mist (if needed): Any atmospheric haze or mist can be subtly reduced here.

	Node 2: D-Log to Rec. 709 LUT (The Conversion)

	Node 3: Post-LUT Primary Adjustments (Output Correction)

	Fine-tuning Exposure & Contrast: Even after the LUT, you might need to make subtle adjustments to your black point, white point, midtones, and overall contrast to perfect the image for your specific scene.

	White Balance & Tint: If the LUT didn't perfectly neutralize your white balance, or if you need to make slight adjustments for creative reasons, do it here.

	Saturation: Adjust overall saturation to your liking.

	Color Balance: Use your color wheels to balance the colors in the shadows, midtones, and highlights.

	Apply initial corrections (exposure, noise reduction) as effects before the LUT effect.

	Apply the LUT effect.

	Apply further primary and secondary corrections as additional effects after the LUT.

	Lift (Shadows/Blacks):

	Setting Black Point: Your first use of Lift is often to set your black point. After the LUT, use Lift to bring the lowest part of your waveform down to the 0 IRE (or 0) line, ensuring you have true blacks in your image without crushing detail.

	Recovering Shadow Detail: If your D-Log footage is slightly underexposed, you might use Lift to gently raise the shadows, revealing detail that was previously hidden in the dark areas. Be cautious, as raising shadows too much can introduce noise, especially with 8-bit D-Log.

	Creating Depth: Darkening shadows can add depth and separation to your image.

	Gamma (Midtones):

	Overall Brightness: Gamma is your main control for the perceived overall brightness of your image. After setting your black and white points, use Gamma to make the image feel correctly exposed and pleasing to the eye.

	Refining Contrast: By adjusting the midtones, you can subtly influence the overall contrast of your image, making it feel more open or more dense.

	Gain (Highlights/Whites):

	Setting White Point: Your first use of Gain is often to set your white point. After the LUT, use Gain to bring the highest part of your waveform up to the 100 IRE (or 1023) line, ensuring you have true whites without blowing out detail.

	Recovering Blown Highlights: If your D-Log footage has slightly overexposed highlights (though ideally you avoided this in-camera), you can use Gain to gently pull them down, attempting to recover detail. Be aware that once highlights are truly clipped (hitting the top of the waveform and forming a flat line), they are irrecoverable.

	Adding Sparkle: Brightening highlights can add sparkle and vibrancy to your image.

	Start with a converted D-Log clip.

	Open your Waveform Monitor.

	Set your Black Point: Use the Lift control to bring the lowest part of your waveform down to the 0 IRE line. Look for the darkest part of your image that you want to be pure black.

	Set your White Point: Use the Gain control to bring the highest part of your waveform up to the 100 IRE line. Look for the brightest part of your image that you want to be pure white.

	Adjust Midtones: Use the Gamma control to adjust the overall brightness and feel of your image. Watch how the middle of the waveform shifts. Aim for a pleasing distribution of tones.

	What it does:

	How it works: An S-curve typically darkens the shadows and brightens the highlights, while keeping the midtones relatively stable. This creates a pleasing contrast that mimics the look of film.

	Visual on Waveform: On the Waveform Monitor, an S-curve will show the signal dipping lower in the shadows and rising higher in the highlights, creating a more dramatic spread.

	Start with Subtle Adjustments: Don't overdo it. Too much contrast can crush shadows and blow out highlights.

	Monitor Scopes: Always watch your Waveform and Histogram. Ensure you're not clipping your blacks or whites as you increase contrast.

	Iterate with Lift, Gamma, Gain: After adjusting contrast, you might need to go back and fine-tune your Lift, Gamma, and Gain settings to maintain your desired black and white points and overall brightness.

	What it does: The Pivot determines the point around which the contrast adjustment is centered.

	Fine-tuning Overall Brightness: If, after setting your black and white points and adjusting contrast, the image still feels a little too dark or too bright overall, but you don't want to change the black/white points, adjusting the Pivot can subtly shift the midtones.

	Creating Mood: Lowering the pivot can create a moodier, more dramatic look by pushing more of the image into the shadows. Raising it can create a lighter, airier feel.

	Black Point: This is the darkest point in your image that you want to be pure black (0 IRE or 0 in 10-bit).

	White Point: This is the brightest point in your image that you want to be pure white (100 IRE or 1023 in 10-bit).

	Set black and white points.

	Adjust midtones.

	Tweak contrast.

	Re-check black and white points and adjust if necessary.

	Fine-tune midtones again.

	Identify a Neutral Area: Look for something in your D-Log footage that should be a neutral gray or white (e.g., a white wall, a gray road, a white cloud, a gray card if you shot one).

	Click with Eyedropper: Select the eyedropper tool and click on that neutral area in your viewer.

	Software Adjustment: The software will analyze the RGB values of that pixel and automatically adjust the global color balance to make that sampled area neutral.

	Temperature (Blue/Amber Axis):

	Tint (Green/Magenta Axis):

	Visually: Look for a sickly green hue in neutral areas or skin tones.

	RGB Parade: The green channel will be consistently higher than the red and blue channels, especially in the midtones.

	Vectorscope: The overall cluster of colors might be shifted towards the green side of the circle.

	Use the Tint slider (or the green/magenta control on your color wheels).

	If green, push towards magenta. If magenta, push towards green.

	Monitor the RGB Parade: Adjust until the green channel aligns with the red and blue channels in the midtones and shadows, particularly in neutral areas.

	Dragging the Puck:

	Red ↔ Cyan

	Green ↔ Magenta

	Blue ↔ Yellow

	Lift Wheel (Shadows):

	Gamma Wheel (Midtones):

	Gain Wheel (Highlights):

	Temperature Slider:

	Tint Slider:

	Sliders: Ideal for initial, broad white balance corrections when you suspect a uniform color cast across the entire image. They are faster and simpler for global adjustments.

	Wheels: Provide more nuanced control. Use them when you need to correct color casts that are specific to shadows, midtones, or highlights, or when you want to add subtle color biases to specific tonal ranges for creative purposes.

	What it does:

	Bring Colors to Life: After the D-Log to Rec. 709 conversion, your footage will have more contrast but still might lack vibrancy. The global saturation slider is your first tool to add that missing punch.

	Monitor the Vectorscope: As you increase saturation, constantly watch your Vectorscope.

	Start Subtly: It's easy to over-saturate D-Log footage, especially if you're used to standard profiles. Start with small increments and evaluate visually. A little goes a long way.

	Use Cases:

	Saturation (Global):

	Vibrance (Intelligent/Targeted):

	Start with Vibrance: For D-Log footage, it's often best to start by increasing Vibrance. This will gently bring up the muted colors without making skin tones look artificial or pushing already bright colors over the edge.

	Use Saturation for Fine-Tuning: Once Vibrance has done its job, you can use the Saturation slider for global fine-tuning or if you specifically want to push all colors more aggressively (with caution).

	The "Technical LUT" / D-Log to Rec. 709 Conversion:

	Exposure & Contrast (Luma Adjustments):

	Color Balance (Chrominance Adjustments):

	Saturation Control:

	Draw the Viewer's Eye: By selectively brightening, darkening, or enhancing colors in key areas, you can guide the viewer's attention to the most important elements of your shot.

	Fix Specific Problems: Sometimes, a particular color is off, or a certain area is too bright/dark, while the rest of the image is fine. Secondary corrections allow you to fix these isolated issues without affecting the global grade.


	Enhance Specific Elements: Make the sky bluer, the foliage greener, or skin tones more pleasing without impacting the rest of the scene.

	Create Mood and Atmosphere: Apply localized light effects, vignettes, or color shifts to sculpt the mood of your scene.

	Match Shots: Fine-tune specific elements between different shots to ensure continuity.

	Global Adjustments (Primary Correction): These affect every pixel in the image equally. Examples include adjusting overall contrast, global white balance, or overall saturation. They are the foundation.


	Targeted Adjustments (Secondary Correction): These selectively modify only certain pixels based on their color, brightness, or their position within the frame.

	Add a New Node: In DaVinci Resolve, create a new Serial Node (Alt/Option + S). This keeps your qualifier separate from your primary grade.

	Activate Qualifier: Go to the HSL Qualifier panel.

	Use the Eyedropper: Select the eyedropper tool (often labeled with a plus sign) and click on the color or tone you want to select in your viewer. For example, click on the blue of the sky, the green of the trees, or a person's skin.

	View Your Selection (Highlight Mode): Crucially, most software allows you to view your selection as a black and white mask. In DaVinci Resolve, you can toggle this by pressing Shift + H or by clicking the "Highlight" button above the viewer. White areas are selected, black areas are not. This visual feedback is essential for refining your selection.

	Refine with HSL Sliders/Graphs: This is where the magic happens. Your initial eyedropper selection will likely be imprecise. Use the Hue, Saturation, and Luma sliders (or graphs) to refine your mask:

	Softness (Blur/Feather):

	Despill:

	Denoise (Clean Black / Clean White):

	Selection: Use the eyedropper to select the blue of the sky or water. Refine the HSL ranges to isolate only the blues you want to affect, avoiding any blue in shadows or reflections that you want to remain neutral. Use softness to blend.

	Adjustments:

	Selection: Use the eyedropper to select a neutral part of the skin. Refine the HSL ranges carefully to isolate only the skin tones, avoiding background elements or clothing. Use softness to blend.

	Adjustments:

	Selection: Use the eyedropper to select the green of the foliage. Refine the HSL ranges to isolate the specific greens you want to affect. Be careful not to select any green in clothing or other objects.

	Adjustments:

	Noise: Qualifiers can sometimes exacerbate noise in the selected area, especially with 8-bit D-Log. Apply noise reduction before the qualifier node if possible, or use the Denoise controls within the qualifier.

	Feathering: Always use sufficient softness (feathering) to avoid harsh, unnatural edges on your selections.

	Subtlety: Secondary corrections are about refinement. Make subtle adjustments. It's easy to overdo it and make the image look artificial.

	Iterative Process: You might need multiple qualifier nodes for different elements or to refine a single element.

	Linear (Square/Rectangle): For straight edges, like a window, a building, or a horizon line.

	Circular/Elliptical: For round or oval objects, or for creating radial vignettes.

	Polygon: For complex, irregular shapes. You draw points to create a custom mask. This is often the most versatile.

	Gradient (Linear/Circular): For applying a gradual effect across a portion of the frame, such as darkening a sky or brightening a specific area with a soft falloff.

	Add a New Node: Create a new Serial Node (Alt/Option + S) for your window adjustment.

	Select Window Shape: Go to the "Window" panel and choose your desired shape (e.g., Circle, Square, Polygon).

	Draw the Window: A default shape will appear on your viewer. You can then:

	Feathering (Softness): Crucially, adjust the softness (feathering) of the window. This creates a smooth transition between the area inside the window and the area outside, preventing harsh lines. You'll typically have inner and outer feathering controls.

	Selective Brightening/Darkening: Brighten a subject's face, darken a distracting background element, or create a spotlight effect.

	Color Shifts: Change the color of a specific object (e.g., make a car redder, or a building less yellow).

	Vignettes: Use a circular or elliptical window to darken the edges of the frame, drawing attention to the center.

	Sky Enhancements: Use a linear or polygon window to isolate the sky and then adjust its brightness, contrast, or color (often combined with an HSL qualifier for the blue).

	Draw Your Window: First, draw your Power Window around the object you want to track on a specific frame (ideally near the beginning or middle of the clip).

	Go to the Tracker Panel: In DaVinci Resolve, go to the "Tracker" panel (often next to the "Window" panel).

	Select Track Mode: Choose between "Clip" (tracks the entire clip) or "Frame" (tracks from the current frame).

	Choose Tracking Method:

	Start Tracking: Click the "Forward" (play) button in the tracker panel to analyze the movement of your selected object. Resolve will analyze the pixels within your window and automatically move the window to follow them. You can also track backward.

	Lost Track: If the object moves too fast, goes out of frame, or is obscured, the tracker might lose its path. You'll need to manually adjust the window on the problematic frames or try a different tracking method.

	Refine Window: Ensure your initial window is tightly drawn around the object to give the tracker the best information.

	Motion Blur: Heavy motion blur can sometimes confuse trackers.

	Example: You want to enhance only the blue of a specific car in your D-Log footage, but there are other blue objects in the scene.

	Draw a Power Window around the car.

	Then, within that same node, use an HSL Qualifier to select only the blue color of the car. This creates a highly precise mask that affects only the blue within the car, ignoring other blues in the scene.

	Vignettes:

	Sky Enhancements:

	Selective Lighting/Darkening:

	Adding a "Glow" Effect:

	Luma Key:

	Isolating Pure Blacks/Whites: If you want to apply a specific effect only to the absolute darkest or brightest parts of your image (e.g., adding a subtle color tint to deep shadows or a glow to pure highlights).

	Sky Selection (less common than HSL): Sometimes, a Luma Key can be used to select a bright sky, but HSL Qualifiers are usually more effective for skies due to their color component.

	Fixing Crushed/Blown Areas: If you have areas that are almost clipped, you could potentially use a Luma Key to select them and try to recover some detail or apply a subtle correction.

	Chroma Key:

	Green/Blue Screen Footage: If you've shot D-Log footage with a green or blue screen, a Chroma Keyer is essential for compositing. D-Log's wide color gamut can actually provide more robust color information for keying, leading to cleaner keys.

	Advanced Color Isolation (less common): In rare cases, if you need to isolate a very specific and pure color that's difficult to select with an HSL Qualifier, a Chroma Keyer might offer a more precise selection. However, for most natural D-Log grading, HSL Qualifiers are more versatile.

	Perform compositing (green/blue screen).

	Target extremely specific luminance ranges for subtle effects.

	Combine with other tools for highly complex selections.

	What it does: This curve allows you to target specific hues (colors) in your image and adjust only their saturation.

	Axes:

	Practical Use for D-Log:

	Add a New Node: Create a new Serial Node.

	Go to Custom Curves: Select the "Hue vs. Saturation" curve.

	Sample Color: Use the eyedropper tool on the curve (or in the viewer) to place points on the curve at the specific hue you want to adjust. This will automatically place three points: one at your sampled hue, and two on either side to define the range.

	Adjust Saturation: Drag the middle point up or down to increase or decrease the saturation of that specific hue. Drag the outer points to broaden or narrow the affected range.

	Monitor Vectorscope: Watch the Vectorscope to see how the specific color points move. Ensure you don't over-saturate.

	What it does: This curve allows you to target specific hues and shift them to a different hue.

	Axes:

	Practical Use for D-Log:

	Add a New Node: Create a new Serial Node.

	Go to Custom Curves: Select the "Hue vs. Hue" curve.

	Sample Color: Use the eyedropper tool to place points on the curve at the specific hue you want to adjust.

	Shift Hue: Drag the middle point up or down to shift the hue. Drag the outer points to broaden or narrow the affected range.

	Monitor Vectorscope: Watch how the specific color points move around the Vectorscope circle.

	What it does: This curve allows you to control the saturation of colors based on their luminance (brightness).

	Axes:

	Practical Use for D-Log:

	Add a New Node: Create a new Serial Node.

	Go to Custom Curves: Select the "Luma vs. Saturation" curve.

	Add Points: Add points to the curve at the luminance levels you want to affect.

	Adjust Saturation: Drag points up or down to increase or decrease saturation at specific brightness levels.

	Monitor Waveform and Vectorscope: Watch both to see how the luma and saturation are affected.

	Fine-tuning Skin Tones:

	Adjusting Foliage Color:

	Add New Nodes: Always perform curve adjustments on new, dedicated nodes. This keeps your workflow organized and non-destructive.

	Start Subtly: These are powerful tools. Small adjustments can have a big impact.

	Monitor Scopes: Continuously refer to your Vectorscope (for hue and saturation) and Waveform/Histogram (for luma) to ensure your adjustments are technically sound and not introducing unwanted artifacts.

	Iterate: You might need to go back and forth between different curve types or even back to your primary correction to achieve the perfect balance.

	Practice: The best way to master these curves is through hands-on practice with your own D-Log footage. Experiment with different settings and observe their impact on the image and the scopes.

	Understanding Secondary Corrections:

	HSL Qualifiers (Hue, Saturation, Luma):

	Softness/Feathering: Essential for smooth transitions and natural-looking adjustments.

	Denoise (Clean Black/Clean White): Helps clean up noisy masks, especially important for D-Log footage.

	Despill: Primarily for removing color contamination in keying, but occasionally useful.

	Power Windows / Masks:

	Keyers (Brief Overview):

	Hue vs. Saturation, Hue vs. Hue, Luma vs. Saturation Curves:

	Warm Colors (Reds, Oranges, Yellows):

	Cool Colors (Blues, Greens, Purples):

	Desaturated Colors:

	High Contrast:

	Low Contrast (Flat/Muted):

	What is the story I'm trying to tell?

	What emotion should this scene evoke?

	What time of day or year is it?

	What is the overall tone of the project?

	Film References:

	Photography:

	Art (Paintings, Illustrations):

	Save Stills: Create a folder of reference images that inspire you.

	Use a Mood Board Tool: Online tools or even a simple image editor can help you create visual mood boards.

	Analyze with Scopes (if possible): Some software allows you to import reference images and view their scopes. This can be an advanced way to deconstruct a look.

	Maintain Immersion: A consistent look helps maintain the illusion of a continuous reality within your video.

	Professionalism: It demonstrates attention to detail and a polished final product.

	Emotional Cohesion: If your "look" is designed to evoke a specific emotion, inconsistent grading will undermine that effort.

	Viewer Comfort: Our eyes are sensitive to inconsistencies. Smooth transitions in color and brightness are more pleasing to watch.

	Reference Stills/Grabs:

	Group Grading (DaVinci Resolve):

	Adjustment Layers (Premiere Pro, FCPX):

	Shot Matching:

	Take Breaks: Your eyes get fatigued and adapt. Step away from your screen for 10-15 minutes, then come back with fresh eyes to spot inconsistencies.

	Warm Color Cast:

	Gamma Wheel (Midtones): Gently push the Gamma wheel towards yellow/orange. This is often the most effective way to add a subtle warm wash, as it affects the most visually important part of the image.

	Offset Wheel (Global): Pushing the Offset wheel towards yellow/orange will apply a uniform warm tint across the entire image (shadows, midtones, highlights). Use subtly.

	Temperature Slider: Increase the temperature globally.

	Cool Color Cast:

	Gamma Wheel: Gently push the Gamma wheel towards blue/cyan.

	Offset Wheel: Push the Offset wheel towards blue/cyan.

	Temperature Slider: Decrease the temperature globally.

	How it works: You use the Lift (Shadows) and Gain (Highlights) color wheels independently to introduce color.

	Teal & Orange (Classic Cinematic):

	Cool Shadows, Warm Midtones:

	Warm Shadows, Cool Highlights:

	Subtlety: Start with very small adjustments. A little color goes a long way.

	Monitor RGB Parade: Watch how the individual RGB channels separate in the shadows and highlights.

	Consider Midtones: Ensure your midtones remain relatively neutral or are gently influenced by one of the tones, so skin tones don't look unnatural.

	Black/White Points: Ensure your black and white points are still set correctly after split toning, as adding color can sometimes shift them.

	Film Emulation LUTs (Creative LUTs):

	Manual Film Emulation: This involves using the standard grading tools to replicate filmic characteristics. This offers more control but requires a deeper understanding.

	Soften Highlights: Use the Gain control to gently pull down the brightest highlights, or use a custom Luma Curve to compress the top end.

	Lift Blacks (Faded Look): Slightly raise the Lift control above 0 IRE to give shadows a faded, less intense black.

	S-Curve: Create a subtle S-curve on your RGB or Luma curves for pleasing contrast.

	Color Wheels: Use the Lift, Gamma, and Gain wheels to introduce subtle color shifts in shadows, midtones, and highlights (e.g., a slight green tint in shadows, warm highlights).

	Hue vs. Hue/Sat: Fine-tune specific colors to match filmic palettes (e.g., desaturate certain greens, shift reds slightly).

	Add Film Grain: Most grading software has a dedicated "Grain" effect. Experiment with different grain sizes and amounts (e.g., 8mm, 16mm, 35mm).

	Placement: Apply grain as the very last node in your grading chain, after all other corrections.

	Some software has dedicated "Halation" effects.

	Manually, you can use a Luma Key to select very bright highlights, then apply a subtle blur and a warm color tint to that selection.

	What it is: Intentionally pushing the darkest parts of your image to pure black (below 0 IRE on the Waveform), losing all detail in those areas.

	Effect: Creates a very dramatic, stark, and bold look. It can enhance a sense of mystery, isolation, or intensity.

	How: Use the Lift control (or the black point slider) to push the bottom of your Waveform Monitor below the 0 IRE line. You can also use the bottom point of an RGB or Luma Curve and drag it down to the bottom.

	D-Log Application: D-Log retains a lot of shadow detail, so you have the freedom to crush blacks without them looking muddy or artificial. It's a deliberate choice to remove information for stylistic impact.

	What it is: Intentionally pulling down the brightest parts of your image so they never reach pure white (100 IRE on the Waveform), giving them a soft, hazy, or "faded" appearance.

	Effect: Creates a dreamy, nostalgic, ethereal, or vintage look. It can soften the image and reduce harshness.

	How: Use the Gain control (or the white point slider) to pull the top of your Waveform Monitor down from the 100 IRE line. You can also use the top point of an RGB or Luma Curve and drag it down from the top.

	D-Log Application: D-Log's excellent highlight retention makes it perfect for achieving a beautiful, soft highlight rolloff without looking muddy.

	Intentionality: Only crush blacks or fade highlights if it serves a clear creative purpose. Doing it unintentionally can make your footage look underexposed or dull.

	Monitor Scopes: Always be aware of what you're doing on your scopes. A "crushed" or "faded" look means you are technically losing dynamic range, but you're doing so for artistic reasons.

	What it is: A soft, luminous halo around bright areas or light sources.

	Effect: Creates an ethereal, romantic, or magical feel. Can enhance practical lights in a scene (e.g., streetlights, car headlights).

	How (DaVinci Resolve Focus):

	Create a new Serial Node.

	Use a Luma Key or HSL Qualifier to select only the brightest highlights or light sources in your D-Log footage.

	Apply a Blur effect to this node.

	Increase the Gain or Gamma on this node to make the blurred highlights brighter.

	Optionally, add a subtle color tint (e.g., warm yellow/orange) to the glow using the color wheels.

	Adjust the Mix or Key Output of the node to control the intensity of the glow.

	What it is: A general softening of the entire image, often mimicking the look of shooting through a diffusion filter (like a Pro-Mist). It reduces contrast and sharpness, especially in highlights.

	Effect: Creates a softer, dreamier, or more vintage aesthetic. Can be flattering for skin tones.

	How:

	Create a new Serial Node.

	Apply a subtle Blur effect to the entire image.

	Reduce the overall Contrast or pull down the Gain slightly to soften highlights.

	Optionally, apply a very subtle Luma Curve to gently roll off the highlights.

	Overdoing It: Too much glow or diffusion can make your image look blurry, hazy, or unprofessional. Use subtly.

	Resolution: Be mindful of how diffusion affects perceived sharpness, especially for high-resolution D-Log footage.

	Core Idea: Cool shadows/highlights, warm midtones (especially skin).

	How to Achieve (Node-based workflow):

	Node 1: D-Log to Rec. 709 Conversion LUT.

	Node 2: Primary Correction: Set black/white points, balance overall exposure.

	Node 3: Split Toning (Teal & Orange):

	Lift Wheel (Shadows): Gently push towards blue/cyan. Watch the RGB Parade to see the blue channel lift in the shadows.

	Gain Wheel (Highlights): Gently push towards orange/yellow. Watch the RGB Parade to see the red/green channels lift in the highlights.

	Gamma Wheel (Midtones): Ensure midtones (especially skin) stay warm/neutral. You might subtly push towards orange if needed.

	Node 4: Skin Tone Refinement (HSL Qualifier + Vectorscope):

	Select skin tones with an HSL Qualifier.

	Adjust the hue and saturation of only the skin tones to ensure they fall perfectly on the skin tone line on the Vectorscope. This is crucial as the global split toning can affect skin.

	Node 5: Selective Color Enhancement (HSL Qualifiers):

	Enhance blue skies/water (increase saturation, slightly darken).

	Enhance green foliage (increase saturation, subtle hue shift if desired).

	Node 6: Contrast & Pop:

	Add a subtle S-curve using the Curves panel or increase the Contrast slider.

	Adjust overall Saturation/Vibrance to taste.

	D-Log Advantage: D-Log's neutral starting point allows you to precisely dial in the blues and oranges without fighting against existing color biases.

	Core Idea: Muted colors, strong contrast, often a cool or earthy tint.

	How to Achieve:

	Node 1: D-Log to Rec. 709 Conversion LUT.

	Node 2: Primary Correction: Set black/white points, balance exposure.

	Node 3: Desaturation:

	Reduce Global Saturation significantly (e.g., 50-70% of normal).

	Use Luma vs. Saturation curve to pull down saturation in the shadows even further, cleaning up noise.

	Node 4: Contrast & Mood:

	Increase Contrast for a strong, impactful image.

	Consider a subtle S-curve on the Luma or RGB curves.

	Crush Blacks: Optionally, use the Lift control to push blacks slightly below 0 IRE for a harsher feel.

	Faded Highlights: Optionally, use the Gain control to pull highlights down from 100 IRE for a softer, more subdued look.

	Node 5: Color Tint (Optional):

	Apply a subtle cool (blue/cyan) or earthy (green/yellow) tint to the midtones using the Gamma wheel or Offset.

	Node 6: Grain: Add a subtle film grain effect as the final touch.

	D-Log Advantage: D-Log's clean, neutral base allows for precise desaturation without introducing unwanted color shifts or making the image look muddy. Its shadow retention is also good for controlling crushed blacks.

	Core Idea: High saturation, balanced contrast, pleasing skin tones.

	How to Achieve:

	Node 1: D-Log to Rec. 709 Conversion LUT.

	Node 2: Primary Correction: Set black/white points, balance exposure.

	Node 3: Overall Vibrancy:

	Increase Vibrance significantly.

	Then, subtly increase Global Saturation to taste.

	Node 4: Sky Enhancement (HSL Qualifier):

	Select blues. Increase saturation, slightly darken Luma, and potentially shift hue slightly towards cyan for a deeper blue.

	Node 5: Foliage Enhancement (HSL Qualifier):

	Select greens. Increase saturation, and potentially shift hue towards a more vibrant yellow-green or lush blue-green.

	Node 6: Skin Tone Refinement (HSL Qualifier + Vectorscope):

	Ensure skin tones are natural and pleasing, even with increased global saturation.

	Node 7: Contrast & Pop:

	Add a pleasing S-curve or increase contrast to make the image pop.

	Ensure highlights are bright and sparkling without clipping.

	D-Log Advantage: D-Log's wide color gamut provides the necessary raw data to push saturation without colors breaking down or looking artificial.

	Core Idea: Overwhelming warmth, soft highlights, rich shadows.

	How to Achieve:

	Node 1: D-Log to Rec. 709 Conversion LUT.

	Node 2: Primary Correction: Set black/white points, balance exposure.

	Node 3: Global Warmth:

	Increase Temperature significantly.

	Push the Offset wheel (global) towards yellow/orange.

	Push the Gamma wheel (midtones) towards yellow/orange.

	Node 4: Highlight Softness/Glow:

	Use the Gain wheel to gently pull down highlights from 100 IRE for a softer rolloff.

	Optionally, apply a Glow effect to the brightest highlights, giving them a warm, ethereal bloom.

	Node 5: Shadow Detail/Color:

	Consider lifting the Lift slightly to soften the blacks.

	Optionally, add a very subtle warm tint to the shadows (e.g., a touch of red/magenta) using the Lift wheel, or a complementary cool tint for contrast.

	Node 6: Saturation: Increase Vibrance and Saturation to enhance the richness of the warm tones.

	D-Log Advantage: D-Log's excellent highlight retention allows for a beautiful, soft highlight rolloff that mimics the look of film in golden hour light.

	Core Idea: Deep blacks, controlled highlights (light sources), often cool tones, managed noise.

	How to Achieve:

	Node 1: D-Log to Rec. 709 Conversion LUT.

	Node 2: Pre-LUT Noise Reduction (Crucial): If noise is significant, apply noise reduction before the LUT.

	Node 3: Primary Correction:

	Black Point: Set deep blacks using the Lift control, but be mindful of crushing too much detail and introducing noise.

	Highlights (Light Sources): Use the Gain control to ensure streetlights, car lights, etc., are bright but not completely blown out.

	Exposure: Adjust overall exposure with Gamma. Night scenes are naturally darker.

	Node 4: Color Cast:

	Often, a cool blue/cyan tint is applied to night scenes using the Offset or Gamma wheels.

	Alternatively, a more neutral, desaturated look can work.

	Node 5: Selective Lighting (Power Windows/Qualifiers):

	Use Power Windows to isolate light sources (streetlights, car lights) and enhance their brightness or add a subtle glow.

	Use HSL Qualifiers to subtly adjust the color of specific lights (e.g., warm yellow streetlights, cool blue neon signs).

	Node 6: Final Noise Reduction: Apply a final pass of noise reduction if needed after all other adjustments.

	Node 7: Vignette (Optional): A subtle dark vignette can enhance the mood and focus.

	D-Log Advantage: D-Log's ability to retain shadow detail is critical for night scenes, allowing you to pull information from the darkness without immediately introducing heavy noise (especially with 10-bit footage).

	What they are: Creative LUTs are essentially pre-packaged color grades. They are designed to give your footage a specific aesthetic, such as a film emulation, a specific genre look (e.g., "sci-fi cool," "romantic warm"), or a stylized artistic effect.


	Purpose: To quickly apply a desired "look" without manually adjusting every parameter.

	Where to Find: Creative LUTs are widely available online, both free and paid. Many colorists and content creators sell their custom LUT packs.


	Technical LUT (Conversion LUT): Transforms D-Log to Rec. 709. This is a technical, foundational step.

	Creative LUT (Stylistic LUT): Applies an aesthetic "look." This is an artistic, optional step.

	Node 1: Pre-LUT Adjustments (D-Log Input): Exposure, noise reduction on your raw D-Log footage.

	Node 2: D-Log to Rec. 709 Conversion LUT: The technical transformation.

	Node 3: Primary Correction: Fine-tune black/white points, overall exposure, and white balance after the conversion.

	Node 4: Creative LUT (The "Look"): Apply your chosen creative LUT here.

	Node 5: Post-LUT Adjustments (Refinement): This is where you make the LUT work for your specific D-Log footage.

	Node 6: Final Touches: Grain, sharpening, final noise reduction.

	"Magic Bullet" Misconception: LUTs are not magic. They will not magically fix poorly exposed D-Log footage or instantly make every clip look amazing. A good grade always starts with good footage and proper primary correction.

	Clipping: Many creative LUTs are designed for specific cameras or lighting conditions. Applying them to your D-Log footage (even after conversion) can sometimes push highlights or shadows beyond the 0-100 IRE range, leading to clipping and lost detail. Always monitor your scopes!

	Destructive (if not applied carefully): If you apply a LUT directly to your source footage or as the first step in your grade without proper node management, it can "bake in" characteristics that are difficult to undo.

	One-Size-Fits-All Rarely Works: A LUT that looks great on one clip might look terrible on another, even if they're from the same D-Log camera, due to differences in lighting, exposure, or subject matter. You'll almost always need to refine them.

	Unflattering Skin Tones: Creative LUTs are often designed to make landscapes or general scenes look cinematic, but they can frequently ruin skin tones. Always check skin tones after applying a creative LUT and correct them with secondary tools.

	Artistic Homogenization: Relying too heavily on popular creative LUTs can make your work look generic, losing a unique artistic voice. Use them as inspiration, not as a complete solution.

	Software Differences: A LUT designed for one software (e.g., DaVinci Resolve) might behave slightly differently in another (e.g., Premiere Pro) due to subtle differences in color engine interpretation.

	Developing a "Look":

	Common Creative Techniques:

	Cinematic Looks for D-Log (Practical Implementations):

	Using Look Up Tables (LUTs) Creatively:

	Low Light Conditions: When there isn't enough light hitting the sensor, the camera has to amplify the signal, which also amplifies noise.

	High ISO Settings: Increasing ISO directly amplifies the sensor's sensitivity, leading to more noise.

	Underexposed Footage: Even in good light, if your D-Log footage is significantly underexposed, you'll have to push the shadows dramatically in post-production. This "lifts" the noise floor, making the noise much more visible. This is why Exposing to the Right (ETTR) was so crucial in Chapter 1 – it helps to push shadow detail above the noise floor.

	8-bit D-Log: While 10-bit D-Log offers more robust files, 8-bit D-Log is more susceptible to noise and banding, especially when pushed aggressively during grading.

	Luminance Noise: Appears as grayscale speckles, like film grain, but often less aesthetically pleasing.

	Chrominance Noise (Color Noise): Appears as colored speckles (e.g., red, green, blue dots) and is generally more distracting and less desirable than luminance noise.

	Pre-LUT (Recommended for heavy noise): If your D-Log footage is very noisy (e.g., shot in very low light or severely underexposed), it's often best to apply noise reduction before your D-Log to Rec. 709 conversion LUT. This cleans the signal before it's stretched and amplified by the LUT, leading to more effective noise removal.

	Post-Primary Correction (For subtle noise): If the noise is subtle and only becomes apparent after your primary correction, you can apply NR on a node after your primary grade.

	Temporal Noise Reduction:

	Frames: Determines how many frames (forward and backward) the algorithm analyzes. More frames can lead to better noise reduction but also more potential for ghosting or motion artifacts. Start with 2-3 frames.

	Motion Estimation Type: How the software analyzes motion. "Enhanced" is often a good starting point.

	Motion Range: Specifies the range of motion. "Small" for subtle camera shake, "Medium" for general movement, "Large" for fast action.

	Luma Threshold: Controls the amount of luminance noise reduction.

	Chroma Threshold: Controls the amount of chrominance (color) noise reduction.

	Spatial Noise Reduction:

	Mode: "Faster" or "Better." "Better" is more accurate but slower.

	Radius: Determines the size of the area the algorithm analyzes. Larger radius means more smoothing but more potential for detail loss.

	Luma Threshold: Controls luminance noise reduction.

	Chroma Threshold: Controls chrominance noise reduction.

	Apply on a Dedicated Node: Always use a separate node for noise reduction. This allows you to easily enable/disable it, adjust its intensity, or even remove it without affecting your other grading decisions.

	Apply Subtly: Start with very low settings for both Luma and Chroma thresholds. Increase them gradually until the noise is sufficiently reduced, but before detail starts to disappear.

	Prioritize Chroma Noise: Chrominance noise (color speckles) is generally more distracting than luminance noise.Focus on reducing chroma noise first, as it often has less impact on detail.

	Monitor Detail: Constantly zoom in to 100% or 200% on your viewer while adjusting NR. Pay close attention to fine details like skin texture, hair, foliage, and intricate patterns. If these start to look smeared or waxy, you've gone too far.

	Use Temporal First, Then Spatial (if needed): Temporal NR is often more effective for video noise as it leverages information across frames. If temporal NR isn't enough, add a subtle amount of spatial NR.

	Consider the "Plastic Look": This happens when too much noise reduction smooths out all fine detail, making subjects look artificial, like plastic dolls. It's the ultimate sign of over-aggressive NR.

	Don't Expect Miracles: Noise reduction can clean up footage, but it can't magically create detail that wasn't captured. Severely noisy D-Log footage will always be challenging.

	Render Caching: Noise reduction is resource-intensive. Use render caching (e.g., "User" cache in Resolve) to get real-time playback while working with NR.

	Subtle Enhancement: To give your D-Log footage a final "pop" and crispness.

	After Noise Reduction: If noise reduction has slightly softened details, sharpening can help restore them.

	For Specific Deliverables: Some platforms or viewing environments might benefit from a touch of sharpening.

	Add a New Node: Create a new Serial Node for sharpening.

	Sharpening Slider:

	Radius:

	Detail/Threshold (sometimes available):

	What it is: Despite its name, Unsharp Masking is a sharpening technique. It works by detecting edges in your image, creating a blurred (unsharp) negative version of those edges, and then adding that negative back to the original image. This increases the contrast along the edges, making them appear sharper.

	Controls: Typically includes:

	D-Log Application: A very common and effective sharpening method for D-Log footage. It provides good control over the sharpening effect.

	What it is: This is a powerful and unique control in DaVinci Resolve (found in the "Detail" section of the "Blur" panel). It specifically enhances or softens detail in the mid-range of your image, leaving broad strokes and fine noise relatively untouched.

	Effect: It's excellent for subtly enhancing textures like skin, fabric, or foliage without introducing harsh artifacts or sharpening noise.

	Practical Use for D-Log: After noise reduction, Midtone Detail can be used to bring back a pleasing amount of texture and detail that might have been slightly smoothed out. It's a fantastic tool for making D-Log footage look crisp without looking "digital."

	Halos/Ringing: Bright or dark outlines around edges, making them look artificial.

	Noise Amplification: Sharpening amplifies contrast, and if there's any residual noise in your D-Log footage, sharpening will make it much more prominent.

	"Crunchy" Look: The image appears harsh, digital, and unpleasant to watch.

	Aliasing/Stair-stepping: Jagged edges on diagonal lines.

	Apply as the Last Step: Sharpening should come after all color, contrast, and noise reduction adjustments.

	Apply Subtly: Less is often more. Start with very small amounts of sharpening and increase gradually.

	Zoom In: Always zoom your viewer to 100% or 200% to accurately judge the sharpening effect. You might not see artifacts at a zoomed-out view.

	Prioritize Noise Reduction: Ensure your D-Log footage is as clean as possible before applying sharpening. Noise reduction first, then sharpening.

	Use Threshold Controls: If available, use the threshold control to prevent sharpening of flat areas or noise.

	Experiment with Midtone Detail: For D-Log, Midtone Detail often provides a more natural and pleasing enhancement than a simple sharpening slider.

	Consider Output Medium: Heavy sharpening might be acceptable for very low-resolution web video, but it will be very noticeable and undesirable on a large screen.

	Noise: The most significant issue. When you lift severely underexposed shadows, you're amplifying the noise floor of the sensor. This results in heavy, distracting noise (both luminance and chrominance).

	Banding (8-bit D-Log): With 8-bit D-Log, lifting shadows can quickly lead to banding, where smooth gradients in darker areas appear as distinct steps of color.

	Color Shifts: Shadows can often pick up unwanted color casts when pushed.

	Limited Detail: There's only so much information in the shadows. Beyond a certain point, there's simply no detail to recover, and lifting them only reveals more noise and a muddy image.

	Pre-LUT Node (Exposure Lift):

	Noise Reduction (Crucial):

	Primary Correction (Post-LUT):

	Luma vs. Saturation Curve (Desaturate Shadows):

	Power Windows (Selective Brightening):

	You can't create information that isn't there. If the shadows are truly black with no data, no amount of lifting will reveal detail.

	Compromises are inevitable. You'll often have to choose between a noisy image with some detail or a cleaner image with crushed blacks.

	10-bit D-Log is more forgiving. If you're shooting 10-bit, you'll have more latitude for recovery than with 8-bit footage.

	Irrecoverable Detail: Once highlights are truly clipped (the signal hits 100 IRE on the Waveform and forms a flat line), there is literally no data there. You cannot recover detail from pure white.

	Color Shifts: Even if not completely clipped, pushing highlights down can sometimes introduce unwanted color shifts.

	"Gray" Highlights: Recovered highlights that were severely overexposed but not fully clipped can sometimes look a dull gray rather than a clean white.

	Pre-LUT Node (Exposure Pull):

	Primary Correction (Post-LUT):

	Highlight Recovery (Specific Tools):

	Luma vs. Saturation Curve (Desaturate Highlights):

	Power Windows (Selective Darkening):

	No Data, No Recovery: If the highlight is truly clipped, it's gone. You can only make it a less offensive pure white.

	Compromises: You might have to sacrifice some overall brightness to save highlights, or accept that some areas will remain blown out.

	10-bit D-Log is more forgiving. Again, 10-bit D-Log offers more latitude for highlight recovery than 8-bit footage.

	Inaccurate Colors: The filter's color cast affects all colors in your D-Log footage, making white balance correction more challenging and potentially leading to unnatural results.

	Inconsistent Look: If you use different filters or a variable ND filter that causes shifts at different densities, your footage will be inconsistent.

	Pre-LUT Node (White Balance Correction):

	Primary Correction (Post-LUT):

	Hue vs. Hue/Saturation (Fine-tuning):

	Invest in Quality Filters: This is the best prevention. High-quality ND and polarizing filters are "color neutral" and should not introduce significant color shifts. Cheap filters are often the culprit.

	Test Your Filters: Before a critical shoot, test your filters in various lighting conditions to see if they introduce any color casts.

	Shoot a Gray Card: Always include a gray card or color checker in your first frame when using filters. This provides an invaluable reference point for precise white balance correction in post.

	Artificial Lighting: Fluorescent lights, LEDs, or other artificial light sources that operate on AC power can cause flicker if your camera's shutter speed doesn't align with the frequency of the light.

	Drone Propellers (less common for D-Log): In rare cases, propeller shadows interacting with specific light sources can cause subtle flicker.

	Timelapse/Hyperlapse: If exposure changes slightly between frames in a timelapse.

	Distracting: Flicker is highly distracting and makes footage look unprofessional.

	Difficult to Grade: It's hard to achieve a consistent grade when the brightness or color is constantly shifting.

	DaVinci Resolve's Deflicker: Found in the Color Page > Motion Effects panel. It analyzes the image for rapid brightness changes and attempts to smooth them out.

	Third-Party Plugins: Several third-party plugins (e.g., from Neat Video, Flicker Free) are specifically designed for advanced flicker removal.

	Prevention is Key: The best way to avoid flicker is to set your shutter speed appropriately in-camera. For regions with 50Hz AC power (e.g., Europe, Australia), use shutter speeds like 1/50s, 1/100s. For regions with 60Hz AC power (e.g., North America), use 1/60s, 1/120s.

	Test Shots: Always do test shots when shooting under artificial lighting to check for flicker before committing to a long take.

	Last Resort: Flicker correction should be a last resort, as it can sometimes introduce other artifacts or soften the image.

	Universal Compatibility: Almost all consumer displays (TVs, computer monitors, smartphones) are designed to display Rec. 709 content accurately.

	Consistent Appearance: By grading and exporting to Rec. 709, you ensure that your D-Log footage will look consistent to the vast majority of your audience, regardless of their device.

	Platform Expectations: Online video platforms expect Rec. 709. If you upload content in a different color space (e.g., a wider gamut like Rec. 2020 without proper tagging), the platform might misinterpret the colors, leading to shifts in hue, saturation, or contrast.

	HDR-capable displays: Viewers need an HDR TV or monitor.

	Specific HDR workflows: Grading for HDR involves different tools and targets (e.g., HLG, PQ).

	Platform Support: Not all platforms fully support HDR delivery, and conversion to SDR (Standard Dynamic Range) can be inconsistent.

	Match Timeline Settings: Ideally, your export resolution and frame rate should match your project's timeline settings (e.g., 4K 24fps).

	Choose the Right Codec: The codec determines how your video is compressed.

	Color Space Tagging: Ensure your export settings explicitly tag the output color space as Rec. 709. This tells the playback device or platform how to interpret the colors.

	Format: QuickTime (for H.264/H.265) or MP4 (for H.264).

	Codec: H.264 (or H.265 if supported by your software and target audience).

	Resolution: Match your source (e.g., 3840x2160 for 4K, 1920x1080 for HD).

	Frame Rate: Match your source (e.g., 23.976, 24, 25, 29.97, 30, 50, 59.94, 60 fps).

	Field Dominance: Progressive (always for drone footage).

	Pixel Aspect Ratio: Square.

	Color Space: Rec. 709 (or BT.709).

	Gamma: Rec. 709 (or Gamma 2.4).

	Bit Depth: 8-bit (for H.264 Rec. 709 delivery). Even if you graded 10-bit D-Log, the final Rec. 709 deliverable is typically 8-bit.

	Data Levels: Video (or Legal) levels, not Full levels. This ensures proper black and white points for web/broadcast.

	Higher Bitrate = Better Quality, Larger File Size: More data means more detail and fewer compression artifacts.

	Lower Bitrate = Lower Quality, Smaller File Size: Less data means more compression and potential for blockiness or loss of detail.

	YouTube/Vimeo (General Recommendation):

	VBR (Variable Bitrate) vs. CBR (Constant Bitrate):

	Test Exports: Do short test exports of complex scenes with different settings to find the optimal balance of quality and file size before exporting your entire project.

	Check Platform Guidelines: Always check the specific upload guidelines for YouTube, Vimeo, or any other platform you're using. They often provide recommended codecs and bitrates.

	Render in Place/Cache: If your software supports it, render your timeline or use smart caching before export, especially if you have complex noise reduction or effects. This speeds up export and prevents errors.

	Review Final Export: Always watch your exported video file on a few different devices (computer, phone, TV) to ensure the colors and quality are consistent with your intentions.

	Noise Reduction:

	Sharpening & Detail Enhancement:

	Fixing Common D-Log Issues:

	Color Grading for Deliverables:

	Low Light Environments: When the sensor receives insufficient light, the camera's internal processing amplifies the weak signal to produce a visible image. This amplification also magnifies the inherent noise, making it much more apparent.

	High ISO Settings: Increasing the ISO setting directly boosts the sensor's sensitivity to light. While this allows for shooting in darker conditions, it comes at the cost of increased noise. Although a common misconception suggests ISO causes more noise, the search result confirms that the ISO setting itself doesn't directly create more noise; rather, it amplifies the existing signal, including the noise, making it more visible.

	Underexposure: Even in well-lit scenarios, if D-Log footage is significantly underexposed, the subsequent lifting of shadows in post-production will bring the noise floor into greater visibility. This is why the "Exposing to the Right (ETTR)" strategy discussed in Chapter 1 is so valuable: it aims to place shadow detail above the sensor's noise floor, making it easier to clean up in post.

	Bit Depth Limitations (Especially 8-bit): Lower bit depth formats, such as 8-bit D-Log, have fewer steps to describe tonal and color information. When you stretch this limited data during grading (especially in shadows), existing noise becomes more apparent, and banding can also be exacerbated. 10-bit D-Log footage offers significantly more data, providing a much cleaner canvas for grading and making it more resilient to noise when pushed.

	Luminance Noise: This appears as variations in brightness, resembling a fine, often monochromatic, grain pattern. In small amounts, it can sometimes be visually acceptable, even mimicking film grain, but excessive luminance noise looks distracting.

	Chrominance Noise (Color Noise): This presents as random specks of color (e.g., red, green, blue dots) that are typically more visually distracting and less aesthetically pleasing than luminance noise. It often appears as blotchy patches of color in darker areas.

	Pre-LUT (Recommended for Heavy Noise): If your D-Log footage is severely noisy (e.g., shot in very low light or significantly underexposed), it's often most effective to apply noise reduction before your D-Log to Rec. 709 conversion LUT. The reasoning is that the LUT will "stretch" the D-Log signal. If the noise is already present and amplified before this stretch, the LUT will only make it more prominent. Cleaning the signal before the stretch allows the LUT to work on a cleaner image, often yielding better results and preventing noise from becoming overly visible.

	Post-Primary Correction (For Subtle Noise or Fine-Tuning): If the noise is more subtle and only becomes apparent after your primary correction and D-Log conversion, you can apply noise reduction on a node after your primary grade. This might be used for a final pass of cleanup or for specific areas that still show a little noise.

	Temporal Noise Reduction:

	Frames: This slider determines how many preceding and succeeding frames the algorithm analyzes. A higher number (e.g., 3-5 frames) can lead to more effective noise reduction but also carries a greater risk of introducing motion artifacts, such as ghosting or smearing on fast-moving objects. Start with a lower value like 2-3 frames.


	Motion Estimation Type: This dropdown menu allows you to select how the software analyzes motion. "Enhanced" or "Faster" are common starting points. Experiment to see what works best for your footage.

	Motion Range: This control specifies the expected range of motion in your clip. "Small" is suitable for very subtle camera shake or nearly static shots. "Medium" is for general movement, and "Large" is for fast-paced action. Selecting the correct range helps the algorithm distinguish between noise and actual motion more accurately.

	Luma Threshold: Controls the amount of luminance (brightness) noise reduction. Increase this to smooth out the grainy appearance.

	Chroma Threshold: Controls the amount of chrominance (color) noise reduction. This is often the first place to start, as color noise is usually more distracting.

	Spatial Noise Reduction:

	Mode: Often offers "Faster" or "Better" options. "Better" is generally more accurate but requires more processing power and time.

	Radius: Determines the size of the pixel neighborhood that the algorithm analyzes for smoothing. A larger radius results in more aggressive smoothing but a higher risk of losing fine details and texture. Start with a small radius.

	Luma Threshold: Controls the amount of luminance noise reduction applied within the frame.

	Chroma Threshold: Controls the amount of chrominance noise reduction applied within the frame.

	Apply on a Dedicated Node: As mentioned, always use a separate node for noise reduction. This allows you to easily enable/disable it, adjust its intensity, or even remove it entirely without affecting your other grading decisions. This modularity is key to a non-destructive workflow.

	Apply Subtly – Less is More: This is the golden rule of noise reduction. Start with very low settings for both Luma and Chroma thresholds. Increase them gradually, in tiny increments, until the noise is sufficiently reduced, but before you notice any loss of detail or smearing.

	Prioritize Chroma Noise: Chrominance noise (color speckles) is almost universally more distracting and visually offensive than luminance noise. Focus on reducing chroma noise first, as it often has a less noticeable impact on the overall image detail. You may find that simply removing color noise is sufficient for many shots.

	Monitor Detail Meticulously (Zoom In!): This is paramount. Constantly zoom in to 100% or even 200% on your viewer while adjusting NR. Pay close attention to fine details like skin texture, hair, foliage, grass, and intricate patterns. If these elements start to look smeared, waxy, or like they've been airbrushed, you've gone too far. Toggle the NR node on and off to compare.

	Use Temporal First, Then Spatial (if needed): For video, temporal noise reduction is often more effective and preserves more detail. Apply it first. If residual noise remains, add a subtle amount of spatial noise reduction as a secondary pass.

	Beware the "Plastic Look": This specific artifact occurs when too much noise reduction removes all the natural texture from an image, making subjects look smooth, artificial, and flat, akin to plastic dolls. If you see this, back off your settings immediately. It's often better to have a tiny amount of subtle noise than a perfectly smooth, but unnatural, image.

	Manage Expectations: Noise reduction tools can clean up footage, but they cannot magically create detail that wasn't originally captured. Severely noisy D-Log footage (e.g., from extreme low light or very high ISOs) will always be challenging, and there may be limits to how clean you can make it.

	Render Caching: Noise reduction is one of the most resource-intensive operations in color grading. To ensure smooth, real-time playback while working with NR, utilize render caching (e.g., "User" cache in Resolve, or render in/out ranges in Premiere Pro/FCPX).

	As a Final Polish: To give your D-Log footage a subtle, final "pop" and crispness, enhancing the perceived resolution.

	After Noise Reduction: If noise reduction has slightly smoothed over fine details, sharpening can help to gently restore them.

	For Specific Deliverables: Depending on the target viewing environment (e.g., a very large screen vs. a small mobile device), a specific amount of sharpening might be beneficial. However, always test.

	To Counter Lens Softness: If your drone's lens exhibits a slight inherent softness, sharpening can help compensate, though this is less about grading and more about lens correction.

	Add a New Node: Always create a new Serial Node dedicated specifically to sharpening. This allows for easy adjustments and non-destructive workflow.

	Sharpening Slider:

	Radius:

	Detail/Threshold (Sometimes Available):

	What it is: Despite its paradoxical name, "Unsharp Masking" is a highly effective and widely used sharpening technique in digital image processing. It works on the principle of local contrast enhancement. The process involves:

	Creating a blurred (unsharp) copy of the original image.

	Subtracting this blurred copy from the original image to create a "mask" that contains only the edge detail (the difference between the original and the blurred version).

	Adding a certain amount of this edge mask back to the original image. This increases the contrast specifically along edges, making them appear sharper.

	Controls: Unsharp Masking typically provides three main controls:

	Amount: Determines how much of the edge mask is added back to the image, directly controlling the intensity of the sharpening.

	Radius: Controls the degree of blurring in the "unsharp" mask. A smaller radius targets finer details, while a larger radius affects broader edges.

	Threshold: Defines the minimum difference in pixel values (contrast) that the algorithm considers an "edge." This is critical for preventing the sharpening of noise or subtle textures that aren't true edges. By increasing the threshold, you tell the tool to ignore low-contrast areas, leaving them unsharpened.

	D-Log Application: Unsharp Masking is a very common and effective sharpening method for D-Log footage. It provides excellent control over the sharpening effect and, when used correctly with a proper threshold, can yield natural-looking results without accentuating noise.

	What it is: This is a powerful and unique control found within DaVinci Resolve's "Detail" section of the Blur panel. Unlike traditional sharpening which affects all edges globally, Midtone Detail specifically enhances or softens detail within the mid-range of your image's luminosity. It intelligently targets textures and fine features that reside in the midtones, leaving broad strokes (like large, smooth surfaces) and fine noise (which often resides in shadows or highlights) relatively untouched.

	Effect: It's exceptionally good for subtly enhancing textures like skin, fabric, wood grain, or the intricate details of foliage without introducing harsh artifacts or sharpening noise. It provides a more organic and pleasing enhancement of perceived detail.

	Practical Use for D-Log: After applying noise reduction (which can often smooth out textures), Midtone Detail is a fantastic tool to gently bring back a pleasing amount of texture and perceived detail, making your D-Log footage look crisp and vibrant without appearing "digital" or over-processed. It's often preferred over aggressive global sharpening for a natural look.

	Halos/Ringing: These are bright or dark outlines that appear around sharp edges. Instead of a clean, defined edge, you see an unnatural glow or shadow adjacent to it. This is a tell-tale sign of over-sharpening.

	Noise Amplification: Sharpening works by increasing the contrast along edges. If there's any residual noise (even very subtle) in your D-Log footage, sharpening will amplify this noise, making it much more prominent and distracting, especially in flatter areas or shadows.

	"Crunchy" or "Edgy" Look: The overall image can appear harsh, brittle, and overly digital, losing its organic, natural quality. Fine details become jagged and unpleasant to look at.

	Aliasing/Stair-stepping: On diagonal lines or curves, over-sharpening can exaggerate pixelated "stair-stepping," making smooth lines appear jagged.

	Apply as the Last Step: Reiterate that sharpening should always come after all color corrections, creative looks, and, crucially, after noise reduction. This minimizes the risk of amplifying unwanted elements.

	Apply Subtly – Less is Almost Always More: This cannot be stressed enough. Start with very small amounts of sharpening. Incremental adjustments are key. It's almost always preferable to slightly under-sharpen than to introduce noticeable artifacts.

	Zoom In and Evaluate Critically: Always zoom your viewer to 100% or 200% (pixel-for-pixel view) to accurately judge the sharpening effect and identify any artifacts. You might not see halos or amplified noise at a zoomed-out or fit-to-screen view.

	Prioritize Noise Reduction: Ensure your D-Log footage is as clean as possible before applying any sharpening. A noisy image, when sharpened, will become even noisier.

	Use Threshold Controls (if available): If your sharpening tool offers a threshold control (common in Unsharp Masking), utilize it. This helps to prevent sharpening of flat areas or subtle noise by only applying the effect to areas with significant contrast differences.

	Experiment with Midtone Detail: For D-Log, especially for enhancing organic textures like skin or foliage, Midtone Detail (in Resolve) often provides a more natural and pleasing enhancement than a simple global sharpening slider, with fewer risks of creating artifacts.

	Consider Output Medium: Be mindful of where the video will be viewed. Heavy sharpening might appear acceptable on a very low-resolution mobile screen, but it will be glaringly obvious and undesirable on a large, high-resolution monitor or TV.

	Noise Amplification (The Biggest Hurdle): This is the most significant issue. When you lift (brighten) severely underexposed shadows, you are essentially amplifying the sensor's inherent noise floor. This results in heavy, distracting digital noise (both luminance and chrominance) becoming much more prominent. The darker the original pixels, the higher the signal-to-noise ratio, and the more noise you'll introduce when brightening them.

	Banding (Especially 8-bit D-Log): With 8-bit D-Log footage, which has only 256 tonal steps per channel, lifting shadows aggressively can quickly lead to banding. This is where smooth gradients in darker areas appear as distinct, stair-stepped bands of color rather than a continuous, seamless transition. This is a direct result of having insufficient data to represent the expanded tonal range. 10-bit D-Log is far more resilient to this due to its 1024 steps.

	Unwanted Color Shifts: Shadows, when underexposed, can sometimes pick up unwanted color casts (e.g., green or magenta tints) that become visible and distracting once they are lifted.

	Limited True Detail Recovery: There's only so much usable information that the sensor captures in the deep shadows. Beyond a certain point, there's simply no real image detail to recover; lifting them further only reveals more noise and a muddy, low-contrast, or desaturated appearance. You cannot create data that was never recorded.

	Pre-LUT Node (Initial Exposure Lift):

	Noise Reduction (CRUCIAL Step):

	D-Log to Rec. 709 Conversion:

	Post-LUT Primary Correction:

	Luma vs. Saturation Curve (Desaturate Shadows):

	Power Windows (Selective Brightening):

	You Cannot Create Data: If the sensor genuinely did not record information in the shadows, no amount of post-production will bring back detail that isn't there. You can only amplify and manipulate the existing signal.

	Compromises Are Inevitable: You will almost always have to make a compromise between a cleaner image with somewhat crushed blacks (to hide noise) or a noisier image with more visible, but potentially low-quality, shadow detail.

	8-bit vs. 10-bit: While 10-bit D-Log provides significantly more latitude for shadow recovery due to its increased data, even it has limits. 8-bit D-Log is far more challenging and will quickly show banding and noise when pushed.

	Irrecoverable Detail (The Hard Limit): Once highlights are truly clipped (meaning the video signal hits 100 IRE or 1023 on the Waveform Monitor and forms a flat, horizontal line at the top), there is absolutely no data there. The pixels are recorded as pure white, and you cannot recover or reconstruct any lost detail from these areas. They will remain pure white.

	"Gray" or "Washed-Out" Highlights: Even if highlights are severely overexposed but not completely clipped, pulling them down in post-production can sometimes result in a dull, desaturated gray appearance rather than a clean, natural white. This is because the extreme values have limited tonal information remaining.

	Color Shifts and Desaturation: Pushing very bright highlights down can sometimes introduce unwanted color shifts or cause colors in those areas to become desaturated or muddy, making them look unnatural.

	Banding (Less Common but Possible): If you aggressively pull down highlights on 8-bit D-Log, it's possible to introduce banding in the subtle gradients of the bright areas.

	Pre-LUT Node (Initial Exposure Pull):

	D-Log to Rec. 709 Conversion:

	Post-LUT Primary Correction:

	Highlight Recovery Tools (Software Specific):

	Luma vs. Saturation Curve (Desaturate Highlights):

	Power Windows (Selective Darkening/Masking):

	No Data, No Recovery: If the highlight is truly clipped to 100 IRE with no data, you cannot recover any detail. You can only reduce its luminance to a less offensive pure white or gray.

	Compromises Are Inevitable: You might have to sacrifice some overall image brightness to save highlights, or accept that certain areas will remain blown out.

	8-bit vs. 10-bit: 10-bit D-Log footage offers significantly more latitude for highlight recovery than 8-bit due to its increased data, but even it has limits when dealing with true clipping.

	Inaccurate Base Colors: A filter-induced color cast fundamentally shifts all colors in your D-Log footage. This makes achieving an accurate white balance more challenging and can lead to unnatural results even after grading, as all subsequent colors will be built upon an incorrect foundation.

	Inconsistent Look: If you use different filters, or if a variable ND filter introduces shifts at different densities, your footage will have inconsistent color between takes, making shot matching a nightmare.

	Pre-LUT Node (White Balance Correction):

	Post-LUT Primary Correction (Fine-tuning):

	Hue vs. Hue/Saturation (For Stubborn Shifts):

	Invest in Quality Filters: This cannot be stressed enough. High-quality ND and polarizing filters are designed to be "color neutral," meaning they should not introduce any significant color shifts. Cheap filters are often the primary culprit for these issues. Consider reputable brands known for their optical clarity and color neutrality.

	Test Your Filters: Before a critical shoot, always perform test shots with your filters in various lighting conditions. Review the footage on a calibrated monitor to check for any unwanted color casts. This allows you to adjust your white balance in-camera or note any necessary post-production corrections.

	Shoot a Gray Card: Always include a gray card or a dedicated white balance card in the first few seconds of a take, especially when using filters. This provides an invaluable and objective reference point for precise white balance correction in post-production, making filter-induced shifts much easier to neutralize.

	Artificial Lighting: This is the most frequent cause. Fluorescent lights, LEDs, and other artificial light sources operate on Alternating Current (AC) power, which cycles at a specific frequency (e.g., 50Hz in Europe/most of the world, 60Hz in North America). If your camera's shutter speed (and therefore the exposure time for each frame) doesn't perfectly align with this frequency, you can capture the lights at different points in their dimming/brightening cycle, resulting in noticeable flicker.

	Drone Propellers (Less Common for D-Log in this context): In certain rare conditions, the interaction of drone propeller shadows with specific light sources or the sun can create a subtle rolling flicker effect. However, the primary concern for most D-Log footage will be artificial lighting.

	Timelapse/Hyperlapse Exposure Ramps: While not directly "flicker" in the same sense, inconsistent exposure changes between individual frames in a timelapse or hyperlapse sequence can create a similar "flickering" brightness variation that needs to be smoothed out.

	Highly Distracting: Flicker immediately pulls a viewer out of the immersive experience of your video. It makes the footage look unprofessional and can be very jarring.

	Challenging to Grade: It's extremely difficult to achieve a consistent color grade or maintain a stable exposure when the brightness or color of your footage is constantly shifting. Any grade you apply will also fluctuate.

	DaVinci Resolve's Deflicker: This is a built-in tool found in the Color Page > Motion Effects panel. It analyzes the image for rapid brightness and color changes (temporal fluctuations) and attempts to smooth them out over time.

	Third-Party Plugins: Several highly specialized third-party plugins (e.g., from Neat Video, Digital Anarchy's Flicker Free, RE:Vision Effects DEFlicker) are specifically designed for advanced flicker removal. These often employ more sophisticated algorithms and can handle more challenging flicker scenarios.

	Prevention is Key: The absolute best way to deal with flicker is to prevent it during shooting. Understanding the relationship between your shutter speed and the AC frequency of the lighting is paramount.

	Test Shots: Always perform test shots when shooting under artificial lighting, especially in new locations. Review the footage carefully on your monitor for any signs of flicker before committing to a long take.

	Last Resort: Flicker correction in post-production should generally be a last resort. While tools are powerful, they can sometimes introduce other artifacts (like motion smearing or subtle softening) or not completely remove the flicker, leaving residual issues.

	Universal Compatibility: The overwhelming majority of consumer displays in use today – including standard definition and high definition televisions, computer monitors, laptops, and smartphones – are designed to display content accurately within the Rec. 709 color space.

	Consistent Appearance: By meticulously grading your D-Log footage and exporting it precisely to Rec. 709, you ensure that your video will look consistent and aesthetically pleasing to the largest possible audience, regardless of their specific viewing device. Deviating from this standard without proper knowledge can lead to unpredictable and undesirable color shifts.

	Platform Expectations: Online video platforms are built around Rec. 709 as their default. If you upload content that is in a different color space (e.g., a wider gamut like Rec. 2020) but fail to properly tag it, the platform will misinterpret the color information. This often results in a "washed out" look, incorrect hues, or shifts in saturation and contrast – effectively ruining your carefully crafted D-Log grade.

	HDR-Capable Displays: Viewers need a specific HDR TV or monitor that can interpret and display the extended brightness and color range.

	Specific HDR Workflows and Standards: Grading for HDR involves different tools, specific targets (e.g., HLG - Hybrid Log-Gamma, PQ - Perceptual Quantizer), and often a separate version of your master.

	Platform Support: Not all online platforms or older devices fully support HDR delivery, and their methods for converting HDR to SDR (Standard Dynamic Range) can be inconsistent, potentially leading to undesired results for viewers without HDR displays.

	Match Timeline Settings (Resolution & Frame Rate): Ideally, your export resolution and frame rate should precisely match your project's timeline settings. For instance, if your D-Log footage is 4K (3840x2160) at 24 frames per second (fps) and your timeline is set to that, your export should also be 4K 24fps. Downscaling or changing frame rates at this stage can introduce artifacts or softness if not done carefully.

	Choose the Right Codec (Compression Format): The video codec determines how your video is compressed, impacting both file size and visual quality.

	Color Space Tagging (Crucial for Rec. 709): This is one of the most vital settings for color accuracy. You mustensure your export settings explicitly tag the output color space as Rec. 709 (or BT.709). This metadata informs the playback device or online platform exactly how to interpret the colors in your video. If this is missing or incorrect, platforms might assume a different color space, leading to dreaded color shifts (e.g., a "washed out" look, incorrect hues, or altered contrast).

	Format:

	Video Codec: H.264 (for broad compatibility) or H.265 (for efficiency, if supported).

	Resolution:

	Frame Rate: Match your source footage's frame rate precisely (e.g., 23.976, 24, 25, 29.97, 30, 50, 59.94, 60 fps). Do not convert frame rates unless absolutely necessary.

	Field Dominance: Progressive (always for drone footage and most modern digital video).

	Pixel Aspect Ratio: Square (1.0).

	Color Space: Rec. 709 (or BT.709). This should be explicitly set.

	Gamma: Rec. 709 (or Gamma 2.4). Ensure this matches your target Rec. 709 output.

	Bit Depth: 8-bit (for Rec. 709 delivery). Even if you graded your D-Log footage in a 10-bit workflow, the final Rec. 709 deliverable to web platforms is typically 8-bit. The benefit of 10-bit D-Log was in providing more data for the grading process, leading to a cleaner 8-bit output.

	Data Levels: Video (or Legal) levels, not Full levels. Video levels (often 16-235 for 8-bit, 64-940 for 10-bit) are the standard for broadcast and web platforms, ensuring proper black and white points are maintained when the video is played back. Full levels (0-255 or 0-1023) are typically for computer graphics or specialized workflows and can lead to crushed blacks or blown-out whites if misinterpreted by the platform.

	Higher Bitrate = Better Quality, Larger File Size: More data per second allows the encoder to preserve more detail, reduce compression artifacts (like blockiness or banding), and maintain the fidelity of your D-Log grade. However, this comes with a larger file size.

	Lower Bitrate = Lower Quality, Smaller File Size: Less data means more aggressive compression, which can lead to visible artifacts, loss of fine detail, and a less professional appearance.

	1080p (Full HD) Video:

	4K (UHD) Video:

	VBR (Variable Bitrate): This is generally the more efficient and recommended option for most video exports. VBR allows the encoder to dynamically adjust the bitrate throughout the video. It uses more data for complex scenes (e.g., fast motion, intricate textures, detailed foliage) where quality preservation is critical, and less data for simpler, static scenes (e.g., a static shot of a blue sky) where high bitrate isn't necessary. This results in better quality for a given average file size.

	CBR (Constant Bitrate): This maintains a constant bitrate throughout the entire video, regardless of scene complexity. While simpler to set, it's generally less efficient than VBR, as it might use more data than necessary for simple scenes or insufficient data for complex ones.

	Perform Short Test Exports: Before exporting your entire project, do short test exports of particularly complex scenes (e.g., fast motion, very detailed areas, or challenging lighting). Experiment with different bitrate settings to find the optimal balance of quality and file size for your specific footage and platform.

	Consult Platform Guidelines: Always double-check the latest upload guidelines for YouTube, Vimeo, or any other specific platform you're using. They often provide their own recommended codecs and bitrates, which can sometimes change.

	Utilize Render Caching/Smart Render: If your editing or grading software supports it (like DaVinci Resolve's Smart Cache or User Cache, or Premiere Pro's "Render In/Out"), render your timeline or cache your effects (especially complex NR or effects) before exporting. This can significantly speed up the export process and prevent crashes or errors.

	Thoroughly Review the Final Export: After your video has exported, always watch the exported file (not just the timeline preview) on a few different devices (your calibrated monitor, a mobile phone, a TV) to ensure the colors, brightness, and overall quality are consistent with your intentions and look good across various viewing environments. Pay attention to any artifacts, banding, or color shifts that might have occurred during compression.

	Noise Reduction:

	Sharpening & Detail Enhancement:

	Fixing Common D-Log Issues (with Limitations):

	Color Grading for Deliverables:

	Node 1: Pre-LUT Adjustments (Input Correction)

	Initial Exposure Lift/Pull: If your D-Log footage is slightly underexposed or overexposed, make subtle adjustments here to bring the signal into the optimal range for the LUT. Use the Lift/Gain controls or a dedicated log exposure slider.

	Heavy Noise Reduction: If the footage is very noisy (e.g., high ISO, severely underexposed), apply the primary noise reduction here.

	Node 2: D-Log to Rec. 709 Conversion LUT

	Node 3: Primary Correction (Global Balance)

	Black Point & White Point: Fine-tune using Lift and Gain to ensure true blacks and whites without clipping.

	Midtones/Overall Brightness: Adjust Gamma for the overall perceived brightness.

	Global White Balance & Tint: Use color wheels (Lift, Gamma, Gain) or Temperature/Tint sliders to remove any remaining global color casts.

	Overall Contrast: Adjust the contrast slider or apply a subtle S-curve using the Luma/RGB curves.

	Overall Saturation/Vibrance: Bring life back into the colors.

	Node 4: Secondary Corrections (Targeted Refinement)

	HSL Qualifiers: For enhancing specific colors (e.g., sky blues, foliage greens) or correcting skin tones.

	Power Windows & Tracking: For selectively brightening/darkening areas, creating vignettes, or isolating subjects.

	Custom Curves (Hue vs. Sat, Luma vs. Sat, Hue vs. Hue): For fine-tuning specific color ranges.

	Node 5: Creative Look / Stylistic LUT (Optional)

	Node 6: Post-Look Refinement (If using a Creative LUT)

	Node 7: Final Noise Reduction (Subtle Pass)

	Node 8: Sharpening & Grain (Finishing Touches)

	Why it's important:

	Examples of Good Naming:

	How to Rename (DaVinci Resolve): Right-click on a node and select "Node Label," then type your descriptive name.

	Copying Grades:

	Using Stills (DaVinci Resolve Gallery):

	Split Screen/Wipe: Drag a saved still onto the viewer in split-screen or wipe mode to directly compare your current clip's grade to the reference.

	Reference Monitor: If you have a second monitor, you can display your stills there for constant visual reference.

	Group Grading (DaVinci Resolve):

	Group Pre-Clip: Ideal for corrections that apply before any individual clip adjustments (e.g., a universal D-Log conversion LUT for an entire shoot, or a global noise reduction for a specific camera).

	Group Clip: For the main primary correction that should be consistent across all clips in the group.

	Group Post-Clip: For a final creative look or a subtle global adjustment that applies to the entire group after individual clip grades.

	What it is: A high-quality, professionally calibrated display (often an SDI or HDMI monitor) that is separate from your computer's user interface monitor. It receives a clean, uncompressed video signal from your grading software.

	Why it's essential:

	Setup:

	Understand the Vision Upfront: Before starting, have a clear discussion about the desired "look," mood, and any specific requirements. Use reference images or mood boards.

	Provide Regular Updates: Share progress at key stages (e.g., after primary correction, after a first pass of creative grading). Don't wait until the very end.

	Use Clear Language: Avoid overly technical jargon. Explain your choices in terms of mood, emotion, and visual impact.

	Manage Expectations: Be realistic about what can be achieved, especially with problematic D-Log footage. Communicate limitations early.

	Specific Feedback: Encourage clients to provide specific, actionable feedback rather than vague statements. "The sky feels a bit too blue" is better than "I don't like the sky."

	Version Control: Save different versions of your grade (e.g., "v1," "v2_client_feedback," "v3_final") in your software. In Resolve, you can use "Versions" on the Color Page.

	Provide Consistent Review Methods: When sending review files, ensure they are exported with consistent settings (Rec. 709, appropriate bitrate) so that the client sees what you see (as closely as possible). Use professional review platforms if available.

	The Problem: Color fatigue leads to inaccurate grading. You might overcorrect a perceived cast that isn't really there, or miss subtle inconsistencies.

	The Solution: Take regular breaks!

	How it helps with D-Log: D-Log's neutral starting point means your eyes are less biased initially, but as you introduce color and contrast, fatigue can set in. Regular breaks ensure your perception remains accurate.

	Dedicated Project Folders: Create a master folder for each project.

	Subfolders: Within each project folder, create subfolders for:

	Consistent Naming: Use clear, descriptive names for all your files and folders. Include dates or version numbers (e.g., ProjectX_Grade_v01, ProjectX_Final_Master_Rec709_20250524).

	Consolidate Media: Ensure all your original D-Log media files are in one place and properly linked to your project.

	Project Backup: Back up your entire project folder (including all media, project files, LUTs, and exports) to at least two separate locations (e.g., an external hard drive, cloud storage).

	Render a Master File: Export a high-quality, uncompressed or minimally compressed master file (e.g., ProRes 422 HQ, DNxHR HQX) of your final graded D-Log video. This provides the highest quality version for future use or re-encoding.

	Notes/Documentation: Include a simple text file with notes about the project, key LUTs used, specific grading challenges, and any client feedback.

	The Power of D-Log: You learned that D-Log is DJI's logarithmic gamma curve, designed to capture the widest possible dynamic range and color information from your drone's sensor. Its flat, desaturated appearance is a feature, not a flaw, providing maximum flexibility in post-production.

	In-Camera Fundamentals: We emphasized the critical importance of proper in-camera practices: exposing D-Log correctly (leaning towards ETTR while protecting highlights), setting accurate white balance, and utilizing ND filters to maintain cinematic motion blur. These steps lay the foundation for a successful grade.

	The Indispensable Role of Scopes: You mastered the use of Waveform Monitors (Luma and RGB Parade), Vectorscopes (Hue and Saturation), and Histograms. These objective tools are your eyes' best friends, guiding your adjustments and ensuring technical accuracy.

	Primary Correction: The Foundation: You learned to convert your D-Log footage to Rec. 709 using technical LUTs, set your black and white points, balance global color, and adjust overall saturation. This stage brings your footage to a neutral, balanced state.

	Secondary Correction: Precision and Refinement: You delved into targeted adjustments using HSL Qualifiers (for specific colors/tones like skin and sky), Power Windows (for shape-based selections and tracking), and advanced Custom Curves (Hue vs. Sat, Hue vs. Hue, Luma vs. Sat) for unparalleled control.

	Creative Grading: Artistry and Mood: You explored how to develop a "look" by understanding the emotional impact of color, drawing inspiration from various art forms, and maintaining consistency. You learned common creative techniques like color casts, split toning, film emulation, crushing blacks/fading highlights, and glow/diffusion effects.

	Advanced Techniques & Problem Solving: You gained insights into effective noise reduction and sharpening strategies, and learned how to approach common D-Log issues like underexposure, overexposure, and filter-induced color shifts, understanding their limitations.

	Workflow & Deliverables: Finally, you established a robust workflow with node/layer management, consistency strategies, feedback handling, and the crucial steps for exporting your D-Log footage correctly for platforms like YouTube and Vimeo, ensuring your vision translates accurately to your audience.

	Grade Everything: Take all your D-Log footage, even the seemingly "bad" shots, and try to grade them. Each piece of footage presents a unique challenge and learning opportunity.

	Replicate Looks: Find a film, a photograph, or a painting whose color aesthetic you admire. Then, try to replicate that "look" on your own D-Log footage using the tools and techniques you've learned. This is an excellent way to deepen your understanding.

	Break the Rules (Intentionally): Once you understand the rules of technically correct grading, don't be afraid to break them for creative effect (e.g., intentional color casts, crushed blacks). The key is to do it intentionally and with purpose.

	Get Feedback: Share your graded work with peers, mentors, or online communities. Constructive criticism is invaluable for growth.

	Trust Your Eyes (with Scopes): While scopes are your objective truth, your eyes are your ultimate judge of aesthetics. Develop a critical eye, but always cross-reference with your scopes to ensure technical accuracy.

	Universal Concepts: The concepts of dynamic range, color spaces (Rec. 709, Rec. 2020), primary correction (Lift, Gamma, Gain, contrast, white balance), secondary correction (HSL qualifiers, power windows, custom curves), noise reduction, sharpening, and proper export are the same regardless of whether you're working with D-Log, Sony's S-Log, Canon's C-Log, Panasonic's V-Log, ARRI's LogC, or Blackmagic's Film/Extended Video.

	Conversion LUTs: The primary difference will be the specific conversion LUT (e.g., S-Log3 to Rec. 709, C-Log to Rec. 709) you apply as your first step.

	Nuances: Each Log format might have subtle nuances in its color science or noise characteristics, but your understanding of scopes and the iterative grading process will allow you to adapt quickly.

	Improved Drone Cameras: Newer DJI drones continue to push the boundaries of sensor quality, bit depth (more 10-bit and even 12-bit options), and dynamic range, providing even more robust D-Log files for grading.

	HDR and Wider Gamut: As HDR displays become more common, grading for Rec. 2020 and HDR standards will become increasingly prevalent. Your understanding of color spaces will be invaluable here.

	AI and Machine Learning: Artificial intelligence is already beginning to influence color grading, with tools for automated color matching, smart noise reduction, and even initial grade suggestions. While AI won't replace the human artist, it will augment your capabilities.

	Real-time Performance: As hardware and software continue to advance, real-time playback and grading of high-resolution D-Log footage will become even smoother and more accessible.
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function stopEventPropagation(event) {
    event.stopPropagation();
}

function isKobo() {
    return 'koboApp' in window;
}

function isADE() {
    var epubReadingSystem = navigator.epubReadingSystem;
    if (epubReadingSystem) {
        return epubReadingSystem.name == 'RMSDK';
    }
    return false;
}

function isIOS() {
    var platform = navigator.platform;
    if (["iPad", "iPod", "iPhone"].includes(platform)) {
        return true;
    }
    return false;
}

function useMouselessButtons() {
    return (isADE() || isKobo()) && isIOS();
}


const ViewfinderAction = {
    none : -1,
    maximize : 0,
    goToPrev : 1,
    goToNext : 2,
    count : 3
};

class GalleryViewfinderObserver {
    constructor(owner) {
        this.owner = owner;
        this.galleryObject = owner.galleryObject;
        this.galleryElement = owner.galleryElement;
        this.viewfinderElement = owner.viewfinderElement;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {}
    
    onMouseMoveInViewfinder(point) {
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
    }
    
    onClickInViewfinder(point) {
    }
    
    onPageShow() {
        
    }
    
    onPageHide() {
        
    }
    
    onMouseEnterViewfinderChild(viewfinderChildElement) {
    }
    
    onMouseLeaveViewfinderChild(viewfinderChildElement) {
    }
    
}

class GalleryButtonsViewfinderManager extends GalleryViewfinderObserver {
    constructor(owner) {
        super(owner);
        var viewfinderElement = this.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        this.setUpGoToButtonsBounds();
        this.buttonsTimeout = null;
        this.buttonUnderMouseCursor = null;
        this.setButtonMouseEnterLeaveHandlers(this.goToPrevButtonElement);
        this.setButtonFocusHandlers(this.goToPrevButtonElement);
        this.setButtonKeyupHandlers(this.goToPrevButtonElement);
        this.setButtonMouseEnterLeaveHandlers(this.goToNextButtonElement);
        this.setButtonFocusHandlers(this.goToNextButtonElement);
        this.setButtonKeyupHandlers(this.goToNextButtonElement);
        if (this.maximizeButtonElement) {
            this.setButtonMouseEnterLeaveHandlers(this.maximizeButtonElement);
            this.setButtonFocusHandlers(this.maximizeButtonElement);
        }
    }
    
    setUpGoToButtonsBounds() {
        var preferredButtonMargin = window.getComputedStyle(this.goToPrevButtonElement).getPropertyValue("--margin");
        var minButtonMargin = 2.0;
        var preferredButtonWidth = this.goToPrevButtonElement.getBoundingClientRect().width;
        var preferredButtonLayoutWidth = preferredButtonWidth + 2 * preferredButtonMargin;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var buttonLayoutWidth = preferredButtonLayoutWidth;
        if (buttonLayoutWidth > viewfinderWidth / 2) {
            // One button plus its margins must not occupy more than half the viewfinder.
            buttonLayoutWidth = viewfinderWidth / 2;
        }
        var buttonWidth = preferredButtonWidth;
        var buttonMargin = (buttonLayoutWidth - buttonWidth) / 2;
        if (buttonMargin < minButtonMargin) {
            // The margin would result less than the minimum.
            // Shrink the button to ensure a minimum margin.
            buttonMargin = minButtonMargin;
            buttonWidth = buttonLayoutWidth - 2 * buttonMargin;
            if (buttonWidth <= 0) {
                // The available width (half of the viewfinder) is less than the minimum margins.
                // Use all the available width for the button.
                buttonMargin = 0;
                buttonWidth = buttonLayoutWidth / 2;
            }
        }
        this.goToPrevButtonElement.style.left = buttonMargin + "px";
        this.goToPrevButtonElement.style.width = buttonWidth + "px";
        this.goToPrevButtonElement.style.height = buttonWidth + "px";
        this.goToNextButtonElement.style.right = buttonMargin + "px";
        this.goToNextButtonElement.style.width = buttonWidth + "px";
        this.goToNextButtonElement.style.height = buttonWidth + "px";
        this.goToActiveWidth = 0.2 * viewfinderWidth;
        if (this.goToActiveWidth < buttonLayoutWidth) {
            // The area where a click is equivalent to clicking a go-to button
            // shouldn't be less than the width of the button plus the button margins.
            this.goToActiveWidth = buttonLayoutWidth;
        }
    }
    
    handleNextPreviousButtonKeyUpEvent(e) {
        var movePrevious = false;
        var moveNext = false;
        if (e.keyCode == 13 || e.keyCode == 32) /* Spacebar or Enter */ {
            e.preventDefault();
            if (e.target == this.goToPrevButtonElement) {
                movePrevious = true;
            }
            else if(e.target == this.goToNextButtonElement) {
                moveNext = true;
            }
        }
        else if (e.keyCode == 37) /* Left Arrow */ {
            movePrevious = true;
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            moveNext = true;
        }
        if (movePrevious) {
            if (this.galleryObject.currentItemIndex > 0) {
                this.galleryObject.goToPrevFrame();
                if (this.galleryObject.currentItemIndex == 0) {
                    this.goToNextButtonElement.focus();
                }
            }
        }
        if (moveNext) {
            if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                this.galleryObject.goToNextFrame();
                if (this.galleryObject.currentItemIndex == this.galleryObject.itemCount - 1) {
                    this.goToPrevButtonElement.focus();
                }
            }
        }
        if (movePrevious || moveNext) {
            this.updateButtonsDisplayState();
        }
    }
    
    setButtonMouseEnterLeaveHandlers(buttonElement) {
        buttonElement.onmouseenter = this.onMouseEnterButton.bind(this, buttonElement);
        buttonElement.onmouseleave = this.onMouseLeaveButton.bind(this, buttonElement);
    }
    
    setButtonFocusHandlers(buttonElement) {
        buttonElement.onfocus = this.onButtonGainedFocus.bind(this, buttonElement);
        buttonElement.onblur = this.onButtonLostFocus.bind(this, buttonElement);
    }
    
    setButtonKeyupHandlers(buttonElement) {
        buttonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent.bind(this);
    }
    
    setButtonsVisibility(showPrev, showNext, showMaximize) {
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, showMaximize);
    }
    
    hideButtonsNotUnderMouseCursor() {
        var showPrev = this.buttonUnderMouseCursor == this.goToPrevButtonElement;
        var showNext = this.buttonUnderMouseCursor == this.goToNextButtonElement;
        var showMaximize = this.buttonUnderMouseCursor == this.maximizeButtonElement;
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
    }
    
    startButtonsTimeout() {
        this.buttonsTimeout = setTimeout(function() { this.hideButtonsNotUnderMouseCursor() }.bind(this), 2500);
    }
    
    killButtonsTimeout() {
        if (this.buttonsTimeout) {
            clearTimeout(this.buttonsTimeout);
            this.buttonsTimeout = null;
        }
    }
    
    hideButtonsWithoutDelay() {
        this.killButtonsTimeout();
        this.setButtonsVisibility(false, false, false);
    }
    
    viewfinderActionForMousePosition(point) {
        var itemCount = this.galleryObject.itemCount;
        var currentItemIndex = this.galleryObject.currentItemIndex;
        var viewfinderWidth = this.viewfinderElement.getBoundingClientRect().width;
        var x = point.x;
        
        if (currentItemIndex > 0) {
            if (x < this.goToActiveWidth) {
                return ViewfinderAction.goToPrev;
            }
        }
        var showNext = false;
        if (currentItemIndex + 1 < itemCount) {
            if (viewfinderWidth - x < this.goToActiveWidth) {
                return ViewfinderAction.goToNext;
            }
        }
        if (this.maximizeButtonElement) {
            return ViewfinderAction.maximize;
        }
        return ViewfinderAction.none;
    }
    
    updateButtonsVisibility(point) {
        var action = this.viewfinderActionForMousePosition(point);
        var showPrev = action == ViewfinderAction.goToPrev;
        var showNext = action == ViewfinderAction.goToNext;
        var showMaximize = true;
        
        if (!this.maximizeButtonElement) {
            this.viewfinderElement.style.cursor = (showPrev || showNext) ? 'pointer' : 'default';
        }
        this.setButtonsVisibility(showPrev, showNext, showMaximize);
        this.updateButtonsDisplayState();
    }

    updateButtonsDisplayState() {
        // Update display style of the next/previous buttons so that they are present/removed from the
        // focus loop at the correct indexes.
        var itemCount = this.galleryObject.itemCount;
        var currentIndex = this.galleryObject.currentItemIndex;
        if (currentIndex == 0) {
            this.goToPrevButtonElement.tabIndex = -1;
            this.goToPrevButtonElement.style.display = 'none';
        }
        else {
            this.goToPrevButtonElement.tabIndex = 0;
            this.goToPrevButtonElement.style.display = 'block';
        }
        
        if (currentIndex == itemCount - 1) {
            this.goToNextButtonElement.tabIndex = -1;
            this.goToNextButtonElement.style.display = 'none';
        }
        else {
            this.goToNextButtonElement.tabIndex = 0;
            this.goToNextButtonElement.style.display = 'block';
        }
    }
    
    onMouseMoveInViewfinder(point) {
        this.killButtonsTimeout();
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onMouseEnterViewfinder(point) {
    }
    
    onMouseLeaveViewfinder(point) {
        this.hideButtonsWithoutDelay();
    }
    
    onClickInViewfinder(point) {
        this.killButtonsTimeout();
        var action = this.viewfinderActionForMousePosition(point);
        switch (action) {
            case ViewfinderAction.goToPrev:
                this.galleryObject.goToPrevFrame();
                break;
            case ViewfinderAction.goToNext:
                this.galleryObject.goToNextFrame();
                break;
            case ViewfinderAction.maximize:
                if (this.maximizeButtonElement) {
                    this.galleryObject.maximizeFrame();
                }
                break;
        }
        this.updateButtonsVisibility(point);
        this.startButtonsTimeout();
    }
    
    onPageShow() {
        this.hideButtonsWithoutDelay();
    }
    
    onPageHide() {
        this.hideButtonsWithoutDelay();
    }
    
    onMouseEnterButton(buttonElement) {
        this.buttonUnderMouseCursor = buttonElement;
    }
    
    onMouseLeaveButton(buttonElement) {
        this.buttonUnderMouseCursor = null;
    }
    
    onButtonGainedFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, true);
    }
    
    onButtonLostFocus(buttonElement) {
        Gallery.setButtonVisibility(buttonElement, false);
    }
}

class GalleryCurrentItemObserver {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        
    }
}

class GalleryImageAndCaptionRollsManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        var galleryElement = galleryObject.galleryElement;
        this.imageRollElement = galleryElement.getElementsByClassName("gallery-image-roll")[0];
        if (galleryElement.getElementsByClassName("gallery-caption").length > 1) {
            this.captionRollElement = galleryElement.getElementsByClassName("gallery-caption-roll")[0];
        }
    }
    
    removeTransition() {
        this.imageRollElement.classList.remove("gallery-image-roll-transition");
        if (this.captionRollElement) {
            this.captionRollElement.style.visibility = 'unset';
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.removeTransition();
        if (animate) {
            if (this.captionRollElement) {
                this.captionRollElement.style.visibility = 'hidden';
            }
            this.imageRollElement.classList.add("gallery-image-roll-transition");
            this.imageRollElement.addEventListener("transitionend", this.removeTransition.bind(this));
        }
        this.imageRollElement.style.left = -(newItemIndex * 100) + "%";
        if (this.captionRollElement) {
            this.captionRollElement.style.left = -(newItemIndex * 100) + "%";
        }
    }
}

class GalleryAccessibilityManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.announcementRegionElement =  this.galleryObject.galleryElement.getElementsByClassName("ax-announcement-region")[0];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            this.initializeCaptionIDs();
        }
    }

    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var images = Array.prototype.slice.call(this.galleryObject.galleryElement.getElementsByClassName("gallery-full-image"));
        var captions = [];
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
        }
        images.forEach(function(image, imageIndex) {
                       if(captions.length > 0) {
                       var captionIndex = captions.length > 1 ? imageIndex : 0;
                       var caption = captions[captionIndex];
                       var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                       if (captionTextElement) {
                       var shouldHide = captions.length > 1 && newItemIndex != captionIndex;
                       captionTextElement.setAttribute("aria-hidden", shouldHide ? "true" : "false");
                       }

                       if (newItemIndex == imageIndex) {
                       this.announceForAccessibility(images[newItemIndex].getAttribute("aria-label"));
                       }
                       }
                       }, this);
    }

    initializeCaptionIDs() {
        if (this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll").length > 0) {
            var captionRollElement = this.galleryObject.galleryElement.getElementsByClassName("gallery-caption-roll")[0];
            var captions = Array.prototype.slice.call(captionRollElement.getElementsByClassName("gallery-caption"));
            var galleryObject = this.galleryObject;
            captions.forEach(function(caption, index) {
                             var captionTextElement = this.getFirstParagraphElementOfCaption(caption);
                             if (captionTextElement) {
                             captionTextElement.id = galleryObject.getCaptionElementIDForIndex(index);
                             }
                             }, this);
        }
    }

    getFirstParagraphElementOfCaption(caption) {
        var paragraphTagNameArray = ["p", "li" ];
        for (var index = 0; index < paragraphTagNameArray.length; index++) {
            var paragraphTagName = paragraphTagNameArray[index];
            var paragraphElementList = caption.getElementsByTagName(paragraphTagName);
            if (paragraphElementList.length > 0) {
                return paragraphElementList[0];
            }
        }
        // no paragraphs/list items
        return null;
    }

    announceForAccessibility(announcement) {
        var liveRegionElement = this.announcementRegionElement;
        setTimeout(function() {
                   liveRegionElement.setAttribute("aria-label", announcement);
                   }, 500);

    }
}

class GalleryDotManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        this.dotContainerElement = galleryObject.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.setupDotElementKeyupHandlers();
    }
    
    setupDotElementKeyupHandlers() {
        var dotElements = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-selectable"));
        dotElements.concat(Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current")));
        var handler = this.handleDotElementKeyUpEvent.bind(this);
        dotElements.forEach(function(dotElement) {
                            dotElement.onkeyup = handler;
                            });
    }
    
    handleDotElementKeyUpEvent(e) {
        var element = e.target;
        var currentIndex = this.galleryObject.currentItemIndex;
        var itemCount = this.galleryObject.itemCount;
        if (e.keyCode == 37) /* Left Arrow */ {
            if (currentIndex > 0) {
                this.galleryObject.goToPrevFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
        else if (e.keyCode == 39) /* Right Arrow */ {
            if (currentIndex < itemCount - 1) {
                this.galleryObject.goToNextFrame();
                var selectedDotElement = Array.prototype.slice.call(this.dotContainerElement.getElementsByClassName("gallery-dot-current"))[0];
                selectedDotElement.focus();
            }
        }
    }
    
    deselectCurrentDot() {
        var currentDotGroupCollection = this.dotContainerElement.getElementsByClassName("gallery-dot-current");
        if (currentDotGroupCollection.length > 0) {
            currentDotGroupCollection[0].setAttribute("aria-checked", "false");
            currentDotGroupCollection[0].tabIndex = -1;
            currentDotGroupCollection[0].className = "gallery-dot-selectable";
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.deselectCurrentDot();
        var newCurrentDot = this.dotContainerElement.getElementsByClassName("gallery-dot-selectable")[newItemIndex];
        newCurrentDot.setAttribute("aria-checked", "true");
        newCurrentDot.tabIndex = 0;
        newCurrentDot.className = "gallery-dot-current";

        // work around a bug where WebKit will not render DOM updates sometimes, by temporarily
        // setting the div to display:none, and then back to its previous value.
        var dotDisplay = newCurrentDot.style.display;
        newCurrentDot.style.display = "none";

        setTimeout(function() {
            newCurrentDot.style.display = dotDisplay;
        }, 0);
    }
}

class GalleryMouselessButtonsManager extends GalleryCurrentItemObserver {
    constructor(galleryObject) {
        super(galleryObject);
        var viewfinderElement = galleryObject.viewfinderElement;
        this.goToPrevButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToPrevButtonElement.onclick = galleryObject.goToPrevFrame.bind(galleryObject);
        this.goToPrevButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.goToNextButtonElement = viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        this.goToNextButtonElement.onclick = galleryObject.goToNextFrame.bind(galleryObject);
        this.goToNextButtonElement.onkeyup = this.handleNextPreviousButtonKeyUpEvent;
        this.maximizeButtonElement = viewfinderElement.getElementsByClassName("gallery-button-maximize")[0];
        if (this.maximizeButtonElement) {
            this.maximizeButtonElement.onclick = galleryObject.maximizeFrame.bind(galleryObject);
        }
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        var itemCount = this.galleryObject.itemCount;
        var showNext = newItemIndex + 1 < this.galleryObject.itemCount;
        var showPrev = newItemIndex > 0;
        Gallery.setButtonVisibility(this.goToPrevButtonElement, showPrev);
        Gallery.setButtonVisibility(this.goToNextButtonElement, showNext);
        Gallery.setButtonVisibility(this.maximizeButtonElement, true);
    }
}


class GalleryViewfinderManager {
    addViewfinderHandlers() {
        this.viewfinderElement.onclick = this.onClickInViewfinder.bind(this);
        this.viewfinderElement.onmouseenter = this.onMouseEnterViewfinder.bind(this);
        this.viewfinderElement.onmouseleave = this.onMouseLeaveViewfinder.bind(this);
        this.viewfinderElement.onmousemove = this.onMouseMoveInViewfinder.bind(this);
    }
    
    addObservers() {
        this.viewfinderObserverArray = [];
        if (!useMouselessButtons()) {
            this.viewfinderObserverArray.push(new GalleryButtonsViewfinderManager(this));
        }
    }
    
    constructor (galleryObject) {
        this.galleryObject = galleryObject;
        this.galleryElement = galleryObject.galleryElement;
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        
        this.addViewfinderHandlers();
        this.addObservers();
    }
    
    viewfinderMouseEventCoordinates(event) {
        var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        var point = { "x" : event.clientX - viewfinderBounds.left, "y" : event.clientY - viewfinderBounds.top };
        return point;
    }
    
    onMouseEventInViewfinder(event, handlerName) {
        try {
            var point = this.viewfinderMouseEventCoordinates(event);
            this.viewfinderObserverArray.forEach(function (observer) {
                                                 observer[handlerName](point);
                                                 });
            stopEventPropagation(event);
        }
        catch (error) {
        }
    }
    
    onMouseMoveInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseMoveInViewfinder");
    }
    
    onMouseEnterViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseEnterViewfinder");
    }
    
    onMouseLeaveViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onMouseLeaveViewfinder");
    }
    
    onClickInViewfinder(event) {
        this.onMouseEventInViewfinder(event, "onClickInViewfinder");
    }
    
    onPageShow() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageShow();
                                             });
    }
    
    onPageHide() {
        this.viewfinderObserverArray.forEach(function (observer) {
                                             observer.onPageHide();
                                             });
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex) {
        this.viewfinderObserverArray.forEach(function(observer) {
                                             observer.onCurrentItemChange(oldItemIndex, newItemIndex);
                                             });
    }
    
}

class TouchManager {
    constructor(galleryObject) {
        this.galleryObject = galleryObject;
        this.viewfinderElement = galleryObject.viewfinderElement;
        this.viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
        this.frameWidth = this.viewfinderBounds.width;
        this.dragTouchID = null;
        this.goToPrevButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToPrev")[0];
        this.goToNextButtonElement = this.viewfinderElement.getElementsByClassName("gallery-button-goToNext")[0];
        var element = this.viewfinderElement;
        element.addEventListener("touchstart", this.onTouchStart.bind(this), true);
        element.addEventListener("touchmove", this.onTouchMove.bind(this), true);
        element.addEventListener("touchend", this.onTouchEnd.bind(this), true);
        element.addEventListener("touchcancel", this.onTouchCancel.bind(this), true);
    }
    
    viewfinderPositionOfChangedTouchMatchingDragID(event) {
        if (this.dragTouchID) {
            var changedTouchCount = event.changedTouches.length;
            for (var changedTouchIndex = 0; changedTouchIndex < changedTouchCount; changedTouchIndex++) {
                var changedTouch = event.changedTouches[changedTouchIndex];
                if (changedTouch.identifier == this.dragTouchID) {
                    var point = { "x" : changedTouch.pageX - this.viewfinderBounds.left, "y" : changedTouch.pageY - this.viewfinderBounds.top };
                    return point;
                }
            }
        }
        return null;
    }
    
    onTouchEvent(event, doDump) {
        if (doDump) {
        }
        stopEventPropagation(event);
        event.preventDefault();
        if (event.changedTouches.length == 0) {
        }
    }
    
    onTouchStart(event) {
        try {
            this.onTouchEvent(event, true);
            if (!this.dragTouchID) {
                if (event.changedTouches.length > 0) {
                    var changedTouch = event.changedTouches[0];
                    this.dragTouchID = changedTouch.identifier;
                    this.dragStartPoint = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
                    this.dragStartTime = new Date().getTime();
                    this.dragStartX = this.dragStartPoint.x;
                    this.dragStartItemIndex = this.galleryObject.currentItemIndex;
                    this.lastTouchPosition = this.dragStartPoint;
                }
            }
        }
        catch (error) {
        }
    }
    
    onTouchMove(event) {
        try {
            this.onTouchEvent(event, false);
            var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
            if (changedTouchPosition) {
                var dragCurrX = changedTouchPosition.x;
                var deltaX = dragCurrX - this.dragStartX;
                var relativeDeltaX = deltaX / this.frameWidth;
                var newItemIndex = this.dragStartItemIndex - relativeDeltaX;
                if (newItemIndex >= 0 && newItemIndex <= this.galleryObject.itemCount - 1) {
                    this.galleryObject.changeCurrentItemIndex(newItemIndex, false);
                }
                this.lastTouchPosition = changedTouchPosition;
            }
        }
        catch (error) {
        }
    }
    
    onTouchEndOrCancel(event) {
        var changedTouchPosition = this.viewfinderPositionOfChangedTouchMatchingDragID(event);
        if (changedTouchPosition) {
            var dragEndPoint = changedTouchPosition;
            var dragEndTime = new Date().getTime();
            var didChangeIndex = false;
            var endItemIndex = this.galleryObject.currentItemIndex;
            var intEndItemIndex = Math.round(endItemIndex);
            var deltaT = dragEndTime - this.dragStartTime;
            // If duration short enough.
            if (deltaT < 250) {
                // If it hasn't resulted in a current item change.
                if (intEndItemIndex == this.dragStartItemIndex) {
                    var absDeltaX = Math.abs(dragEndPoint.x-this.dragStartPoint.x);
                    var absDeltaY = Math.abs(dragEndPoint.y-this.dragStartPoint.y);
                    // If absDeltaX is not trivially small
                    // and absDeltaY is no larger than a fraction of absDeltaX.
                    if (absDeltaX >= 50 && absDeltaY <= 0.4 * absDeltaX) {
                        if (endItemIndex > intEndItemIndex) {
                            if (intEndItemIndex < this.galleryObject.itemCount - 1) {
                                intEndItemIndex++;
                                didChangeIndex = true;
                            }
                        } else if (endItemIndex < intEndItemIndex) {
                            if (intEndItemIndex > 0) {
                                intEndItemIndex--;
                                didChangeIndex = true;
                            }
                        }
                    }
                }
            }
            
            this.galleryObject.changeCurrentItemIndex(intEndItemIndex, true);
            
            if (!didChangeIndex) {
                // see if we can handle this as a tap
                if (this.dragStartPoint.x == dragEndPoint.x && this.dragStartPoint.y == dragEndPoint.y) {
                    var viewfinderBounds = this.viewfinderElement.getBoundingClientRect();
                    var prevButtonBounds = this.goToPrevButtonElement.getBoundingClientRect();
                    var nextButtonBounds = this.goToNextButtonElement.getBoundingClientRect();
                    var pointInViewfinder = { "x" : event.changedTouches[0].clientX - viewfinderBounds.left, "y" : event.changedTouches[0].clientY - viewfinderBounds.top };
                    prevButtonBounds.x -= viewfinderBounds.x;
                    prevButtonBounds.y -= viewfinderBounds.y;
                    nextButtonBounds.x -= viewfinderBounds.x;
                    nextButtonBounds.y -= viewfinderBounds.y;
                    
                    var x = pointInViewfinder.x;
                    var y = pointInViewfinder.y;
                    var gotoPrev = prevButtonBounds.x <= x && x <= prevButtonBounds.x + prevButtonBounds.width && prevButtonBounds.y <= y && y <= prevButtonBounds.y + prevButtonBounds.height;
                    var gotoNext = nextButtonBounds.x <= x && x <= nextButtonBounds.x + nextButtonBounds.width && nextButtonBounds.y <= y && y <= nextButtonBounds.y + nextButtonBounds.height;
                    
                    if (gotoPrev) {
                        if (this.galleryObject.currentItemIndex > 0)  {
                            this.galleryObject.goToPrevFrame();
                        }
                    }
                    else if (gotoNext) {
                        if (this.galleryObject.currentItemIndex < this.galleryObject.itemCount - 1) {
                            this.galleryObject.goToNextFrame();
                        }
                    }
                }
            }
            
            this.dragStartX = null;
            this.dragStartItemIndex = null;
            this.dragTouchID = null;
            this.lastTouchPosition = null;
        }
    }
    
    onTouchEnd(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
    
    onTouchCancel(event) {
        try {
            this.onTouchEvent(event, true);
            this.onTouchEndOrCancel(event);
        }
        catch (error) {
        }
    }
}

class Gallery {
    createImageRollElement() {
        this.viewfinderElement = this.galleryElement.getElementsByClassName("gallery-image-viewfinder")[0];
        this.imageRollElement = this.viewfinderElement.getElementsByClassName("gallery-image-roll")[0];
        
        var imageFrameElementArray = Array.prototype.slice.call(this.viewfinderElement.getElementsByClassName("gallery-image-cropper"));
        this.itemCount = imageFrameElementArray.length;
    }
    
    completeItemCaptionElements() {
        //this.itemCaptionRolodexElement = this.galleryElement.getElementsByClassName("gallery-item-caption-rolodex")[0];
        //this.itemCaptionRolodexElement.onclick = stopEventPropagation;
    }
    
    addSelectionDots() {
        this.dotContainerElement = this.galleryElement.getElementsByClassName("gallery-dot-container")[0];
        this.innerDotContainerElement = this.dotContainerElement.getElementsByClassName("gallery-dot-inner-container")[0];
        if (this.innerDotContainerElement.getBoundingClientRect().width < this.dotContainerElement.getBoundingClientRect().width) {
            var dotExtenderElementArray = Array.prototype.slice.call(this.innerDotContainerElement.getElementsByClassName("gallery-dot-extender"));
            for (var itemIndex = 0; itemIndex < this.itemCount; itemIndex++) {
                var dotExtenderElement = dotExtenderElementArray[itemIndex];
                dotExtenderElement.onclick = this.selectFrame.bind(this, itemIndex);

                var captionIndex = this.galleryElement.getElementsByClassName("gallery-caption").length > 1 ? itemIndex : 0;
                var captionID = this.getCaptionElementIDForIndex(captionIndex);
                var dotElement = dotExtenderElement.getElementsByTagName("span")[0];
                dotElement.setAttribute("aria-describedby", captionID);
            }
        } else {
            this.innerDotContainerElement.style.display = 'none';
        }
    }
    
    completeTree() {
        this.createImageRollElement();
        this.completeItemCaptionElements();
        if (!this.isFullscreen()) {
            this.addSelectionDots();
        }
    }
    
    addWindowEventListeners() {
        window.addEventListener("pageshow", this.onPageShow.bind(this));
        window.addEventListener("pagehide", this.onPageHide.bind(this));
    }
    
    createObservers() {
        this.currentItemObserverArray = [];
        if (!this.isFullscreen()) {
            this.currentItemObserverArray.push(new GalleryDotManager(this));
            if (useMouselessButtons()) {
                this.currentItemObserverArray.push(new GalleryMouselessButtonsManager(this));
            }
        }
        this.currentItemObserverArray.push(new GalleryAccessibilityManager(this));
    }
    
    startUp() {
        this.currentItemIndex = -1;
        var newItemIndex = parseInt(this.galleryElement.getAttribute("data-current-item-index"));
        this.changeCurrentItemIndex(newItemIndex, false);
        
    }
    
    constructor (galleryElement) {
        this.galleryElement = galleryElement;
        
        this.completeTree();
        
        this.viewfinderManager = new GalleryViewfinderManager(this);
        
        this.addWindowEventListeners();
        
        this.createObservers();
        this.imageAndCaptionRollsManager = new GalleryImageAndCaptionRollsManager(this);
        
        if (!useMouselessButtons()) {
            this.touchManager = new TouchManager(this);
        }
        
        this.startUp();
    }
    
    isFullscreen() {
        return false;
    }
    
    changeCurrentItemIndex(newItemIndex, animate) {
        if (this.currentItemIndex != newItemIndex) {
            if (Math.abs(newItemIndex - this.currentItemIndex) > 1.0) {
                // Animation is supported only between neighbouring frames.
                animate = false;
            }
            this.imageAndCaptionRollsManager.onCurrentItemChange(this.currentItemIndex, newItemIndex, animate);
            var intCurrentItemIndex = Math.round(this.currentItemIndex);
            var intNewItemIndex = Math.round(newItemIndex);
            if (intNewItemIndex != intCurrentItemIndex) {
                this.onCurrentItemChange(intCurrentItemIndex, intNewItemIndex, animate);
                this.galleryElement.setAttribute("data-current-item-index", intNewItemIndex);
            }
            this.currentItemIndex = newItemIndex;
            this.updateImagesAXVisibility();
        }
    }
    
    updateImagesAXVisibility() {
        var currentIndex = this.currentItemIndex;
        var images = Array.prototype.slice.call(this.galleryElement.getElementsByClassName("gallery-full-image"));
        images.forEach(function(image, index) {
                       image.setAttribute("aria-hidden", index == currentIndex ? "false" : "true");
                       });
    }
    
    goToPrevFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex-1, true);
    }
    
    goToNextFrame() {
        var currentItemIndex = this.currentItemIndex;
        this.changeCurrentItemIndex(currentItemIndex+1, true);
    }
    
    selectFrame(newItemIndex) {
        this.changeCurrentItemIndex(newItemIndex, true);
    }
    
    maximizeFrame() {
    }
    
    onCurrentItemChange(oldItemIndex, newItemIndex, animate) {
        this.currentItemObserverArray.forEach(function(observer) {
                                              observer.onCurrentItemChange(oldItemIndex, newItemIndex, animate);
                                              });
        
        this.viewfinderManager.onCurrentItemChange(oldItemIndex, newItemIndex);
    }
    
    onPageShow() {
        this.viewfinderManager.onPageShow();
    }
    
    onPageHide() {
        this.viewfinderManager.onPageHide();
    }
    
    getCaptionElementIDForIndex(index) {
        var captionIndex = index+1;
        return this.galleryElement.id + "-caption-" + captionIndex;
    }
    
    static setButtonVisibility(buttonElement, visible) {
        if (buttonElement) {
            buttonElement.style.opacity = visible ? 1.0 : 0.0;
        }
    }
}

class RegularGallery extends Gallery {
    static setDisplayToNoneForElementsOfClass(className) {
        var elementArray = Array.prototype.slice.call(document.getElementsByClassName(className));
        elementArray.forEach(
                             function(element) {
                             element.style.display = 'none';
                             });
    }
    
    static loadGalleries() {
        this.setDisplayToNoneForElementsOfClass("gallery-fallback");
        this.setDisplayToNoneForElementsOfClass("gallery-fallback-separator");
        
        var galleryElementArray = Array.prototype.slice.call(document.getElementsByClassName("gallery"));
        galleryElementArray.forEach(function(galleryElement) {
                                    galleryElement.style.display = '';
                                    new RegularGallery(galleryElement);
                                    });
    }
}


function Body_onLoad() {
    RegularGallery.loadGalleries();
}
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