1. Distance error and detection performance depending on target reflectivity
In the port environment, the sensor will observe container surfaces with various optical properties, including different colors, paint conditions, rust, rubber components, dark surfaces, bright surfaces, and wet surfaces.
Could you please clarify:
· How strongly does the eTOF distance accuracy depend on target reflectance at 850 nm? 
· What are the expected depth error, detection rate, and confidence level for low-reflectance and high-reflectance targets? 
· Can highly reflective or wet metal/container surfaces cause saturation, multipath reflection, or false distance estimation? 
· Are there recommended calibration, exposure-control, HDR, filtering, or compensation algorithms for mixed-reflectivity scenes? 
· Do you have test results using targets with different reflectance values, colors, or surface conditions? 
1. Distance error and detection performance depending on target reflectivity
Our eTOF technology was designed to operate in real industrial environments with significant variations in target reflectivity and surface conditions, including painted metal, rust, rubber, dark surfaces, bright surfaces, and wet container walls.
• Dependence of distance accuracy on target reflectance at 850 nm
The distance accuracy is relatively insensitive to target reflectivity compared to many conventional ToF approaches, mainly due to our ratio-based gated measurement method and calibration algorithms (including PRNU/DSNU compensation) which improve linearity and pixel consistency.
In practice, lower reflectivity mainly affects SNR and therefore may require longer accumulation or lower frame rate to maintain the same accuracy level.
• Expected depth error, detection rate, and confidence level
Typical target system configurations aim for depth errors in the range of approximately 0.1%–1% of measured distance, depending on system optimization, illumination power, optics, frame rate, accumulation settings, and environmental conditions.
There is always a tradeoff between accuracy, range, frame rate, and power consumption.
For low-reflectance targets, maintaining high confidence may require increased accumulation time or HDR operation. High-reflectance targets generally provide very strong detection confidence.
• Influence of highly reflective or wet metal surfaces
Highly reflective or wet metallic surfaces can potentially introduce saturation or secondary reflections in any optical ranging system.
Our architecture reduces multipath sensitivity by operating with relatively low duty cycle illumination (typically around 10–15%) and carefully controlling the gated sampling windows so that surrounding reflections are less likely to enter the measurement window.
This significantly reduces the probability of false distance estimation caused by delayed environmental reflections.
• Recommended HDR / compensation methods
For mixed-reflectivity scenes, we typically recommend HDR operation using multiple captures with different accumulation settings (equivalent to different exposure times).
This allows simultaneous handling of dark and bright targets within the same scene.
Additional system-level optimization may include:
· adaptive accumulation control,
· exposure scheduling,
· confidence filtering,
· temporal filtering,
· saturation detection,
· scene-dependent compensation algorithms.
The exact optimization strategy usually depends on the final application and system architecture.
• Reflectance and surface-condition testing
We have performed internal evaluation tests using targets with different reflectance characteristics and surface conditions.
However, since Newsight primarily supplies evaluation boards and sensor technology platforms rather than fully optimized end systems, the final qualification and application-specific characterization are normally performed by the system integrator according to their operational requirements and environmental conditions.


2. Rain, fog, water droplets, and optical-window contamination
In actual port operation, the sensor may be exposed to rain, fog, sea mist, dust, and contamination on the lens or protective window. Water droplets on the optical window may induce scattering, refraction, reflection, and local signal distortion.
Could you please advise:
· How does the RDC 3.1 module perform under rain, fog, haze, or similar obscurants? 
· Can water droplets on the lens or protective window cause depth distortion, ghost points, or false detection? 
· Are there recommended mechanical or optical designs for a protective window, including window material, coating, tilt angle, hydrophobic coating, or cleaning strategy? 
· Does the laser range-gated imaging function help in rain/fog conditions, and if so, what are the practical limits? 
· Do you have any outdoor or weather-related test data that can be shared? 

2. Rain, fog, water droplets, and optical-window contamination
As with all active optical sensing technologies, rain, fog, haze, sea mist, dust, and window contamination affect signal propagation and reduce optical transmission. eTOF does not change the fundamental laws of physics. However, our architecture includes several mechanisms that help reduce the impact of such environmental conditions.
• Performance under rain, fog, haze, and similar obscurants
The RDC 3.1 module can maintain operation in degraded weather conditions, although performance naturally depends on visibility level, droplet density, illumination power, optics, and target distance.
One advantage of our eTOF architecture is the ability to perform multi-gated acquisition, where consecutive frames sample different distance zones separately. This allows the system to preferentially capture reflections arriving from the desired target range while suppressing strong near-field backscatter from rain, fog, mist, or airborne particles.
• Influence of water droplets on the optical window
Water droplets or contamination on the lens or protective window can potentially introduce scattering, refraction, local blur, ghost points, or signal distortion, similarly to other optical imaging systems.
However, because our system can isolate reflections by distance gating, many unwanted near-field reflections can be reduced significantly.
The remaining impact depends strongly on droplet size, coverage density, optical geometry, and window design.
• Recommended optical/mechanical window design
For outdoor operation, we generally recommend:
· optical-grade protective window materials,
· anti-reflection coatings optimized for 850 nm,
· hydrophobic and contamination-resistant coatings,
· slight window tilt to reduce direct back-reflections,
· controlled spacing between optics and cover window,
· appropriate mechanical cleaning strategy (air flow, wiper, washer, or periodic maintenance depending on environment).
The exact implementation is application dependent and usually optimized by the system integrator.
• Benefit of range-gated imaging in rain/fog conditions
Yes. Range-gated imaging can provide a significant advantage in rain, fog, haze, dust, or mist because the sensor samples only reflections arriving within a selected time window corresponding to the target distance.
This helps suppress strong reflections originating from nearby particles or droplets.
In addition, our multi-range capability allows separate acquisition of different distance regions, which can further improve robustness in difficult environments as a side effect of the HDR and dynamic-range architecture.
Nevertheless, under extremely dense fog or heavy rain, attenuation and multiple scattering still limit achievable range and SNR, as expected from any optical system.
• Outdoor and weather-related testing
We have performed internal outdoor evaluations and basic environmental testing under various real-world conditions.
However, since Newsight primarily provides sensor platforms and evaluation systems rather than fully ruggedized end products, application-specific environmental qualification is normally performed by the system developer according to the target deployment conditions and required reliability standards.




3. Outdoor daytime operation and 850 nm solar background
Because the module operates at 850 nm, we are concerned about the overlap with the NIR component of sunlight. In a port environment, direct sunlight, backlight, water reflection, and metal reflection may create strong background signals.
Could you please clarify:
· What is the guaranteed or recommended operating range under outdoor daytime sunlight? 
· How does the sensor perform under direct sunlight or strong backlight? 
· What optical bandpass filter specification is used or recommended for the 850 nm module? 
· What are the limits of the automatic exposure control under strong ambient light? 
· Can you provide outdoor test data showing depth error, precision, detection rate, and failure cases under high ambient NIR conditions? 

3. Outdoor daytime operation and 850 nm solar background
The RDC 3.1 evaluation module operates at 850 nm. However, for a customer-optimized system, other wavelengths such as 905 nm or 940 nm may also be considered, depending on the required range, ambient-light conditions, eye-safety constraints, VCSEL availability, and optical filter selection.
• Recommended operating range under outdoor sunlight
Outdoor daytime operation is application-dependent. Strong sunlight, backlight, water reflection, and metal reflection increase the ambient NIR background and reduce the available signal-to-background margin.
Therefore, the guaranteed range should be defined at the system level after considering illumination power, optics, filter bandwidth, target reflectivity, frame rate, and required confidence level.
• Performance under direct sunlight or strong backlight
The sensor can operate outdoors, but strong ambient NIR will reduce SNR and may require stronger illumination, tighter optical filtering, shorter exposure to avoid saturation, or additional accumulation/HDR strategy.
In very harsh direct sunlight or strong backlight, the limiting factor is usually the ratio between the active VCSEL return signal and the ambient background.
• Recommended optical bandpass filter
For outdoor use, we recommend a narrow bandpass filter centered around the selected VCSEL wavelength.
The filter bandwidth should be as narrow as practically possible while still covering the VCSEL wavelength tolerance, temperature drift, angular shift, and manufacturing tolerance.
In harsher daylight conditions, a tighter filter becomes more important.
• Automatic exposure control limits
Automatic exposure or accumulation control can help prevent saturation and optimize the signal level, but it cannot fully compensate for insufficient active illumination under very high ambient NIR.
If the ambient background approaches the sensor’s saturation limit, the system may need:
· higher total VCSEL power,
· more VCSEL emitters or stronger VCSELs,
· narrower optical filtering,
· improved optics,
· reduced frame rate / increased accumulation strategy,
· or operation at an alternative wavelength such as 905 nm or 940 nm.
• Outdoor test data
We have performed outdoor evaluations with the RDC platform, but final outdoor range and confidence performance depend strongly on the customer’s complete optical and illumination design.
Our standard recommendation is that customers purchase evaluation boards, test them under their specific port-environment conditions, and then optimize wavelength, VCSEL power, optics, filter bandwidth, and algorithms according to their required range and reliability targets.


4. Interference from CCTV IR illuminators
Many industrial CCTV cameras used in ports operate with 850 nm IR illumination, including products from Hikvision, Hanwha, Axis, and similar vendors. Since this wavelength may overlap directly with the eTOF illumination wavelength, we would like to understand the risk of optical interference.
Could you please advise:
· Can 850 nm CCTV IR illumination reduce detection rate or increase depth noise in the eTOF module? 
· Can it cause saturation, false distance, or unstable point-cloud output? 
· Does the RDC 3.1 support synchronization or timing control to avoid interference with other active IR sources? 
· Is synchronization possible only between Newsight modules, or also with external third-party IR illumination systems? 
· Would you recommend switching nearby CCTV illuminators to 940 nm, or using a 940 nm version of the ToF system if available? 
· If a 940 nm configuration is available, what is the expected trade-off in sensitivity, range, and accuracy compared with 850 nm? 
· Are optical filtering, installation-angle control, temporal gating, or firmware-level rejection effective countermeasures?
 
4. Interference from CCTV IR illuminators
Yes, external IR illumination at the same wavelength can affect any active optical sensor, including eTOF. If a strong 850 nm CCTV illuminator directly illuminates or “blinds” the receiver, it can reduce SNR, reduce detection rate, increase depth noise, and in extreme cases cause saturation or unstable depth output.
That said, Newsight’s eTOF architecture has several advantages for managing interference between active IR systems.
• Effect of 850 nm CCTV illumination
If the CCTV illuminator overlaps spectrally with the eTOF illumination and is strong enough at the sensor input, it can raise the ambient background level and reduce the active signal-to-background ratio.
This may reduce detection confidence, especially at longer ranges or for low-reflectance targets.
• Risk of saturation or false distance
Very strong 850 nm illumination can potentially cause saturation or unstable measurements.
False distance is more likely if the interfering source is pulsed or modulated in a way that overlaps with the eTOF sampling window.
Continuous IR illumination is usually handled as background, but if it is too strong, it still reduces dynamic range.
• Synchronization and timing control
RDC 3.1 supports timing-based operation and synchronization concepts that can be used to manage multiple active eTOF cameras.
A key advantage is that the system can operate with a small programmable duty cycle, typically around 10% or even lower, allowing different cameras to use separated time slots.
• Newsight-to-Newsight and third-party synchronization
Synchronization is most straightforward between Newsight-based modules, where timing can be coordinated directly.
Synchronization with third-party IR systems may also be possible if the external system provides suitable trigger, sync, or timing-control access.
If the third-party CCTV illuminator is free-running and cannot be synchronized, mitigation relies more on wavelength separation, optical filtering, installation geometry, and firmware-level rejection.
• 850 nm vs. 940 nm strategy
Using different wavelengths can make coexistence simpler.
For example, moving CCTV illumination to 940 nm while keeping the eTOF system at 850 nm, or using a ToF system at 940 nm while CCTV remains at 850 nm, can significantly reduce optical overlap when combined with proper bandpass filtering.
A 940 nm configuration may be attractive in environments with many 850 nm CCTV illuminators, but it usually involves tradeoffs in sensor sensitivity, available VCSEL power, optical filter selection, and achievable range.
The exact range and accuracy impact should be evaluated with the selected emitter, optics, filter, and required operating conditions.
• Recommended countermeasures
Effective mitigation methods include:
· narrow optical bandpass filtering around the selected VCSEL wavelength,
· wavelength separation between systems where practical,
· timing synchronization or time-slot allocation,
· low programmable duty-cycle operation,
· installation-angle control to avoid direct illumination into the receiver,
· shielding or baffles to reduce stray light,
· firmware-level confidence filtering and rejection of saturated or inconsistent pixels.
In summary, strong external 850 nm IR sources can interfere if they enter the receiver, but the combination of low duty cycle, timing synchronization, optical filtering, wavelength planning, and installation design provides practical ways to manage this risk.



5. Data access and evaluation request
For our feasibility study, we are also interested in understanding what data can be accessed from the RDC 3.1 module.
Could you please confirm whether the following are available through the SDK or Python API?
· Raw or intermediate eTOF measurement data before final depth reconstruction 
· Per-pixel intensity, confidence, or amplitude data 
· Exposure, timing, and accumulation control 
· Multi-frame or multi-configuration acquisition 
· Point-cloud output with confidence information 
· Control of synchronization signals for multi-camera or external illumination operation 
5. Data access and evaluation request
Customers typically purchase the RDC platform together with access to the Python-based evaluation application and SDK environment, which provides broad access to the sensor data and configuration controls.
We generally encourage customers to work directly with both the Python software layer and the embedded MCU control in order to fully optimize the system for their specific application requirements.
The RDC platform provides access to a wide range of low-level and processed data, including:
• Raw and intermediate eTOF data
Access to raw and intermediate measurement information is available before final depth reconstruction, allowing customers to develop and optimize their own processing, filtering, HDR, or fusion algorithms.
• Per-pixel intensity / amplitude / confidence information
2D intensity-related data and 3D depth-related data are available and can be used for confidence estimation, filtering, segmentation, and application-specific optimization.
• Exposure, timing, and accumulation control
The system supports flexible control of:
· accumulation settings,
· timing parameters,
· gating windows,
· exposure-related configurations,
· frame sequencing,
· synchronization behavior.
• Multi-frame and multi-configuration acquisition
The chip can store up to 32 different configurations internally and dynamically switch between them without losing frames.
Configuration switching can operate:
· in a round-robin sequence,
· or under external MCU control.
This capability is commonly used for HDR operation, multi-range acquisition, adaptive sensing, and application-specific optimization.
• Point-cloud output and metadata
Point-cloud output is supported together with associated supporting data that can be used for confidence analysis and post-processing optimization.
• Synchronization and external control
The platform supports synchronization concepts for multi-camera operation and timing coordination.
Synchronization-related signals and timing behavior can be controlled and integrated into larger system architectures depending on the customer implementation.
Overall, the RDC platform is intended as a flexible development and evaluation environment, allowing customers to access both low-level and high-level data and tailor the complete sensing pipeline to their application needs.

