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I cannot afford an island! – Living with noise in our times Noise Reduction in most modern receivers have been done predominantly in following ways1. RF Phasing: Phasing RF signals from main antenna and so called noise antenna feeding to RF stages via phasing box 2. DSP: Using advanced DSP noise settings which uses predefined algorithms which works on typical noise signatures and cancels them. DSPs work on IF and Audio stages 3. Separate low noise RX antennas: Build very low gain, directional receive only antennas. Where RDF (Relative Directivity Factor) is major parameter for success to eliminate unwanted diction noise. While classic radios such as K3, TS590 provides DSP functions, SDRs such as ANAN gives flexibility of both RF phasing and advanced DSP (K3 provides diversity reception which can be used similar to phase cancel techniques). Providing ideal noise signature for DSP processing is a real challenge as the mixing becomes a complicated scenario in receivers. Following few diagrams represent receiver architecture at very high level. Regular Receiver: RX only
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Single antenna for both TX and RX Separate RX optimized antenna Direct down conversion by beating in coming RF with VFO and using products for intermediate stages and then using audio amplification. Advanced DXers use optimized RX antennas for increased SNR and RDF RF Noise Phasing Receiver:
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Primary high gain antenna along with secondary noise antenna is used in this architecture. Kind of an effective solution if noise source is local and can be caught with antenna 2 (noise). Signal from noise antenna is then manipulated for phase and gain to mix with primary antenna path in inverse phase manner. This technique is effectively used by companies such as Bose in their noise cancellation headphones. In Ham world, it is used by multiple vendors including Time Microwave, MFJ and DXEngineering. Problem is that unlike audio noise which can be classified outside (noise source) and inside (audio source) of a headphone, in RF world, the classification is not that simple as both the antennas are exposed to outside noise as well as desired signals. Only difference being one is higher gain optimized TRX antenna and other is local noise pickup antenna. This provides lot of challenges. I have used Time Microwave ANC noise canceller in earlier QTH with very less success. However it has worked in some other situations with damped RX gain. Receiver with DSP:
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DSP is modern marvel where efficient high resolution factoring of signal and elimination of noise signature has become game changer. Hard embedded DSP algorithms require strong seek and filter capability and yet, the noise still creeps into final audio. This is because design time noise signature and actual world noise situations are not the same. Is there another way? I might be silly and not aware of any other. But, what if we constantly catch the noise signature from the same antenna source used for primary high gain antenna and use an adjacent area noise sampling? This is purely hypothetical as of now with no proven implementation. For DXers with problems with those LED, street lights, machines etc. in the neighborhood, I think any method that works is a boon. Why not give a thought and try, after all Amateur Radio is ticket for this adventure. Following is what that theoretical another way looks like:
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fn Band nois e tuning



f=fp+-fn



This architecture constitutes of two VFOs linked for same band tuning, one for actual frequency (fp) and second one is used as noise source from the same band (fn). f is kept very minimal and at the same time bit away from the bandwidth of the primary signal. Both the RX paths are fed with RF splitter and noise frequency is chosen to be one from neighborhood. [Concept is similar to Colorpicker tool in desktop image editors]. This is similar to regular phasing with two antennas, but here we use single antenna and drift frequency for noise sampling. If the mixing products are isolated and kept to theoretical minimum, this should ideally provide a noise signature realistic to the band noise (far field QRM +atmospheric) + local hash noise. Now further processing is just matter of adjusting gain and phase of the noise into phase mixer. Why this will not work: 1. Contest type of condition where every fn might be occupied 2. If noise as we think is not the exact noise which is in the RX path 3. If mixing products cannot be isolated to arrive at wanted signals 4. If noise is pointed only on fp (focused broadbanc QRM ) but not on fn 5.



fn overrides the fp signal characteristics



Summary: Noise eradication is almost impossible unless we get to remote islands, but reality is we enjoy this hobby mostly from our city apartments surrounded by all noise sources. This article presented a thought process which may not be new (or sound obvious) and it will not replace existing proven mechanisms. However, aim is to investigate and compliment current mechanisms to enjoy the hobby better.
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signature has become game changer. Hard embedded DSP algorithms require strong seek and filter. capability and yet, the noise still creeps into final audio. 
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